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Advances in molecular and genomic research have

Murthuza et al.: Anti-cancer Potency of 6-Ethyl-3-Hydroxy-4-Methyl-8aH-Xanthen-9(10aH)-One of
Mesua ferrea

Cancer is one of the leading causes of death worldwide. With the help of current scientific developments and
traditional knowledge about medicinal plants, great progress could be made in the fight against cancer. The
present study attempts to scientifically validate the ethnomedicinal and anticancer effects of Mesua ferrea
Linn from the Western Ghats of Karnataka, India. Using preparative HPLC, two main fractions (C1 and
C2) were isolated from the methanolic extract of Mesua ferrea and their bioactivity was investigated. Gas
chromatography/Mass spectrometry analysis of Mesua ferrea methanol extract revealed the presence of 7
phytocomponents. Fraction C2 shows maximum potency against liver HepG2 cancer cell lines. Fraction
C2 was further purified and subjected to spectroscopic analysis by *C NMR, 'H NMR, FTIR and liquid
chromatography-mass spectrometry techniques. The structure is predicted and identified as 6-ethyl-3-
hydroxy-4-methyl-8aH-xanthen-9(10aH)-one. This compound was found to have antiproliferative activity
with an IC,  value of 352.007 pg/ml compared to the standard drug (camptothecin) with an IC_ value of
52.253 pg/ml and a crude drug of 177.006 pg/ml. Anticancer efficacy of the purified compound assessed
by Annexin V apoptosis Study Using HepG2 cell lines. The compound exhibits significant early and late
apoptosis of 13.6 % and 15.5 %, respectively, compared to the standard drug camptothecin with 28.7 % and
18.7 % early and late apoptosis and 7.02 % and 11.8 %. Caspase-3 expression analysis using HepG2 cell lines
revealed that the purified compound inhibited early apoptosis in HepG2 cells at a concentration of 352 ng/ml,
activating the caspase-3 cascade by 15.3 % compared with 17 % of the standard drug CTP. The result of the
DNA fragmentation test supported the results of Annexin V and caspase 3 expression and showed significant
protection. Our results indicate that 6-ethyl-3-hydroxy-4-methyl-8aH-xanthen-9(10aH)-one isolated from
Mesua ferrea may be a new lead molecule for the development of an antiproliferative, DNA-protective and
effective anticancer drugs.
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seek scientific validation of

traditionally

shed light on complexities and changed perceptions
of cancer. Ongoing research has increased our
understanding of how cancer develops and how
drugs can be used to target specific types of cancer.
However, cancer remains a major global health
problem, with lifestyle, environmental and genetic
factors increasing the risk of developing cancer. In
chemotherapy approaches, researchers continually
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recommended medicinal plants for their anti-
cancer properties.
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Mesua ferrea (Linn.) (M. ferrea) is a well-
known evergreen tropical tree (Clusiaceae),
commonly known as Indian rose chestnut/and
Naga sampige/Nagakesara (Kannada), used in
folk medicine to treat fever and dyspepsial'?. M.
ferrea is known to possess anticancer, antioxidant,
antiviral, immunosuppressive, antimicrobial and
hepatoprotective activities®7). It is also used to
treat wounds, itching, other rashes, dandruff and
rheumatism®!. Traditionally, it has been used as
a tonic, antiseptic, laxative, blood purifier and
anthelmintic®.

The plant is examined for its Tyl copia
retrotransposons!!”.  Cytotoxicity, anticancer,
antimycobacterial and anti-inflammatory effects
of the bioactive flavonoid mesuaferrin-A from M.
ferrea have been demonstrated in LPS-induced
proinflammatory cytokines!'"'?l. M. ferrea root is
used as a bitter tonic to treat gastritis and bronchitis,
while leaves and flowers are used as antidotes for
snake and scorpion stings!”?!. M. ferreais chemically
well characterized and contains phenylcoumarins,
xanthones and triterpenoidst'*-'>l. The seeds of M.
ferrea are reported to contain mesuol, mesuagin,
mammeisin, and mesuon (all 4-phenylcoumarins),
while the stamens are rich in sitosterol, A- and
B-mesuaferrol, mesuanic acid and amyrin, a well-
known component of nagakeshara-Remedy!®.

There are several references to anticancer
properties of M. ferrea in the scientific literature.
In vitro anticancer properties of M. ferrea stem
bark extract against human colon carcinoma
HCT116 cells have been previously reported!”.
It reduces chemotherapy toxicity in women with
breast cancer!'®. Crude ethanolic extract of M.
ferrea has been shown to be active against human
cholangiocarcinoma (CL-6), human laryngeal
carcinoma (HEP-2), and human hepatocarcinoma
(HepG2), whereas methanolic extract has been
reported to be active against Ehrlich ascites tumor
in micel'?2%,

The present study attempts to scientifically
validate the ethnomedical claim of M. ferrea
Linn from the Western Ghats of Karnataka. In
Unani medicinals, M. ferrea functions as an
important component of Jawarish Shehryaran, a
liver tonicl?!. In Ayurveda, Gulgulwasavam is a
preparation made from Nagakesara (M. ferrea)
used to treat liver and spleen diseases. It is used
in India and various other parts of the world as
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a medicine to treat multisystem disorders and has
held an important place in Ayurveda as a plant with
anticancer propertiest!7?!,

In this context, this study provides the molecular
characterization of phytocomponents of M. ferrea
with anticancer activity. The phytocomponents
were purified from crude methanol extract
by column chromatography and preparative
High-Performance Liquid Chromatography
(HPLC). Molecular characterization of the
purified compounds was performed using "“C
NMR, 'H Nuclear Magnetic Resonance (NMR),
Fourier Transform Infrared (FTIR), and Liquid
Chromatography-Mass Spectrometry (LC-MS)
techniques. The molecules were analyzed for their
cytotoxic activity against liver HepG2 cancer cell
lines using the 3-[4,5-dimethylthiazol-2-yl]-2,5
diphenyl tetrazolium bromide (MTT), annexin V
apoptosis and caspase-3 expression assays.

MATERIALS AND METHODS

Plant collection and extraction of crude drug:

The stem bark of M. ferrea (Linn.) was collected
from the Shettyhalli reserve forest of the Western
Ghats of Karnataka. The plant material has been
identified, authenticated and the sample has been
given the document no. OX/BT-240 and deposited
at Department of Biotechnology, TOCE Bangalore
for future reference. The crude phytocomponents
of M. ferrea stem bark were extracted in methanol
as previously described!?!,

Chromatograhic
phytoconstituents:

purification of

Phytoconstituents dissolved in methanol were
subjected to Thin Layer Chromatography (TLC)
analysis using mobile methanol-water (9:1) and
methanol-water (1:1) systems. This fraction was
also applied to an activated silica column, 60-120
mesh. 2 g of the fraction was bound with 2 g of
silica gel. The column used had a length of 450
mm and a bore of 30 mm. First, 40 fractions were
collected at 5 ml intervals using methanol as the
mobile phase. The mobile phase was then switched
to methanol-water (9:1) and 20 fractions were
collected at 5 ml intervals. The fraction collected
with methanol-water (9:1) was thoroughly
dried and used for maximum identification with
Ultraviolet spectrometer (Labman). The solvent
for the preparative HPLC was identified by TLC.
The solvent system was methanol-water (1:1) for
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preparative HPLC purification. The percentage
yield is determined using the following formula.

Percentage yield=(Weight of fraction obtained)/
(Weight of sample loaded)>x100

LC-MS analysis:

LC-MS analysis of the compound was performed
using SPD 2010-APCI-SHIMADZU Japan, a
device with a C-18 column with the dimensions
25%2.5. Methanol:water (9:1) was used as the
mobile phase, 5 pl of the compound was injected
at a flow rate of 0.2 ml/min. The LC was recorded
at 254 nm with a photodiode array detector.

FTIR analysis:

The main functional groups were identified by their
characteristic vibrational frequencies using FTIR
and the spectrum of the compound was recorded
with a PerKIn Elmer FTIR spectrometer.

NMR spectroscopy analysis

Two types of NMR analysis were performed; proton
NMR ('H NMR) and carbon ('*C NMR). An NMR
spectrum was recorded by Bruker at 400 MHz. The
sample whose spectra were to be recorded was first
carefully dried in a high-vacuum pump so that no
organic solution or water remained. Thereafter, the
test sample was dissolved in about 1.5 ml of CDCI,
solution and transferred to a standard NMR sample
tube for further determination.

MTT assay:

Cells were trypsinized and aspirated into a 50 ml
centrifuge tube. The cell pellet was obtained by
centrifugation at 300 xg. The cell number was
adjusted using Dulbecco's modified eagle medium
low glucose medium with 10 % Fetal Bovine
Serum (FBS) such that 200 pl of cell suspension
contained approximately 15 000 cells. About
200 pl of the cell suspension was added and the
plate was incubated for 24 h at 37° and 5 % CO,
atmosphere. After 24 h, the spent medium was
aspirated. 200 pl of selected plant extracts were
added to the respective wells and then incubated
for 24 h at 37° and 5 % CO, atmosphere. 200 pl of
medium containing 10 % MTT reagent was added
to each well to give a final concentration of 0.5 mg/
ml and incubated again for 3 h at 37° and 5 % CO,
atmosphere. The culture medium was completely
removed without disturbing the formed crystals.
Then 100 pl of solubilization solution (dimethyl
sulfoxide) was mixed and gently shaken on a
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gyratory shaker to solubilize the formed formazan.
Optical Density (OD) was recorded at 570 nm and
630 nm respectively. Percent inhibition of growth
was calculated after subtracting background/blank
and generating the concentration of test sample
required to inhibit growth by 50 % (IC,)) from the
dose-response curve for the cell line.

Annexin-V apoptosis assay:

Approximately 3x10° cells/2 ml are cultured and
incubated overnight at 37° in a CO, incubator.
Aspirate the spent media and wash with 1X
Phosphate Buffered Saline (PBS). Cells were
treated with selected plant extract/test sample
and control in 2 ml culture medium and incubated
overnight at 37°. The media were treated with the
required amount of toxic compound in 2 ml culture
medium and incubated for 12-15 h. After treatment,
the media was removed from the wells and the cells
placed in 5 ml centrifuge tubes and washed with
0.5 ml PBS. 200 pl of Ethylenediaminetetraacetic
Acid (EDTA)-trypsin were added to this and
incubated at 37° for 3-4 min. Culture medium was
poured into the appropriate wells and the cells were
harvested. The cells were centrifuged at 300 xg for
5 min at 25°. The supernatant was decanted and
the cells washed with PBS. Resuspend cells in 1X
binding buffer at a concentration of 1x10° cells/
ml. About 100 pl of the solution (1x10° cells) and
5 pl of FITC Annexin-V were placed in a separate
tube and incubated for 15 min at room temperature
(25°) in the dark. Approximately 5 pl of propidium
iodide solution and 400 pl of 1X binding buffer
were prepared and immediately analyzed by flow
cytometry.

Caspase-3 expression:

Approximately 3x10° cells/2 ml are cultured and
incubated overnight at 37° in a CO, incubator.
Aspirate the spent media and wash with 1X
Phosphate Buffered Saline (PBS). Cells were
treated with selected plant extract/test sample
and control in 2 ml culture medium and incubated
overnight at 37°. The media were treated with
the required amount of toxic compound in 2 ml
culture medium and incubated for 12-15 h. After
treatment, the media was removed from the wells
and the cells placed in 5 ml centrifuge tubes and
washed with 0.5 ml PBS. 200 pl of EDTA-trypsin
were added to this and incubated at 37° for 3-4 min.
The medium was washed with PBS and the PBS
was completely decanted. Thereto was added 0.5
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ml of 2 % P-formaldehyde solution and incubated
for 20 min, then washed with 0.5 % Bovine Serum
Albumin (BSA) in 1X PBS. Approximately 0.1 %
Triton-X 100 in 0.5 % BSA solution was added
and washed again with 0.5 % BSA in 1X PBS (2x).
At the end, 20 pl of anti-caspase-3 antibody was
added, mixed thoroughly and incubated for 30 min
in the dark at room temperature (25°).

DNA fragmentation studies:

Approximately 1 ml of each sample was transferred
to 2 microcentrifuge tubes, centrifuged at 10 000
rpm for 10 min and the supernatant discarded.
500 pl of sodium chloride-tris-EDTA buffer, 20
ul of Sodium Dodecyl Sulfate (SDS), and 10 pl
of mercaptoethanol were mixed with pellet and
incubated at 55° in water bath for 1 h. To this,
300 pl of phenol:chloroform:isoamyl alcohol
(25:24:1), were added and centrifuged at 10 000
rpm for 10 min. The resulting supernatant was
transferred to a microcentrifuge tube. To this was
added an equal amount of chloroform:isoamyl
alcohol and again gently mixed and centrifuged
at 10 000 rpm for 10 min. 10 pl of 3M sodium
acetate and 500 pl of isopropyl alcohol were added
to the supernatant and incubated at -20° for 1 h.
The tubes were centrifuged at 10 000 rpm for 10
min. The pellets were washed with 500 1 of 70 %
ethanol and the supernatant discarded. The dry

Son 06 KT eSS Barentl) HIAN
W

plates were dissolved in 20 pl of sterile distilled
water and the sample stored at -20°.

Statistical analysis:

The statistical analysis was performed using
column and one-way ANOVA analysis. The data
are expressed as meanststandard error of mean.
Graph pad Prism V 3.0 used for all the statistical
analysis.

RESULTS AND DISCUSSION

Bioactive compounds derived from medicinal
plants are target candidates of the pharmaceutical
industry for the development and manufacture of
new medicines or therapeutics. Screening of plant
extracts and identification of active ingredients
is an innovative approach to therapeutic agent
discovery!?*?4, The plant M. ferrea (Linn.) is known
for its medicinal properties and is actively sought
after for therapeutic principles. Here an attempt is
made to identify novel lead molecules from the bark
of M. ferrea with cytotoxic and anticancer effects.

Gas Chromatography-Mass Spectrometry (GC-
MS) spectral analysis is suitable for identifying
phytoconstituents and has already been described for
number plants!?3-®1, Fig. 1 shows the GC-MS spectral
analysis of the methanolic extract of M. ferrea with
different retention times.

o o

il u |

= | m— -
1L bl e g ks §

Fig. 1: Represents the GC/MS spectral analysis of methanolic extract of Mesua ferrea methanol extract
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Theresults of GC-MS analysis of M. ferrea methanolic
extract led to the identification of 7 compounds
(Table 1) viz., Thiophene, 2-[4-methoxyphenylthio]-
5-[2-naphthyliminomethyl], Thieno[2,3-b]pyridin-
3amine, 2-[4-bromobenzoyl]-4,5,6,trimmethyl,
Dasycarpidan-1-methanol, acetate[ester], Isopropyl
linoleate  1H-Indane, 1-ethylideneoctahydro-7a-
methyl-, cis. Aristolochic acid [2-Methoxy-1,3,2-
thiozin][5,10,9]androstan-3,17-dione were present in
the methanolic extracts of M. ferrea. After purification
by Preparative HPLC, compound C2 was obtained
as yellow crystals, mp 180-183°. LC-MS spectrum
exhibited protonated molecular ion peak at base m/z
253.6 (fig. 2). The ultraviolet-absorption bands at A
max (MetOH) location 256 and 264 nm with peak
value of 3.722 and 4.555 respectively. From the
obtained isolated compound C-2 IR (in KBr) spectral
peak at cm'=3000-3500 clearly indicate the presence
of —OH group, Sharp peak at 2000-1200 indicate the
presence of aliphatic —CH and 1710 clearly indicate
the presence of C=0 group and aromatic system in
the molecule.

"H NMR spectrum showed the four aromatic protons
at 6, 6.26-7.26, 7.40-7.26, 4.88-2.15, 4.15-2.15,
5.90-5.90, 5.80-5.80 (m) (fig. 3; Table 2) and in "*C
NMR spectrum showed five aromatic methines at 6.
17-40 (2C, 77 2C) and quaternary aromatic carbons
at 8. 107.3-128.5, 127.8-128.5, 71.1-49.0, 52.5-
29.3, 121.4-123.3, 134.8-123.3 (2C) (fig. 4). From
the above data compound C2 was characterized
6-ethyl-3-hydroxy-4-methyl-8aH-xanthen-9(10aH)-
one (fig. 5). It was further confirmed by comparison
of its physicochemical data with that of the reported
and comparison of TLC with authentic sample, TLC
system Ethyl acetate:Methanol:Acetic acid (7:3 v/v).

The MTT assay was reliable and widely used to
study cell proliferation®®?". Tt reduces tetrazolium
salts. The formation of solubilized violet formazan
was quantified with a spectrophotometer. In our
present study, proliferation in HepG2 cells was
assessed by treatment with C1, 6-ethyl-3-hydroxy-4-
methyl-8aH-xanthen-9(10aH)-one and the standard
drug camptothecin (fig. 6). The IC,, value of the
methanol extract of M. ferrea for the HepG2 cell
line was 177.006 g/ml, whereas the IC,, values of
the test compounds were C1 and 6-ethyl-hydroxy-4-
methyl-8H-xanthan-9-one for the HepG2 cell lines
were found to be 615.535 pg/ml and 352.007 pg/ml
(fig. 2 and fig. 7).

FITC-annexin V staining precedes the failure of
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membrane integrity that accompanies the final
phase of cell death due to apoptosis or necroticf?®.
Annexin V is used in conjunction with PI, which
helps differentiate early apoptotic cells (PI Ve and
Annexin-V +Ve).

In our current study, HepG2 cells treated with
6-ethyl-3-hydroxy-4-methyl-8aH-xanthen-9(10aH)-
one showed 13.6 % and 15.5 % early and late
apoptosis, respectively, compared to the standard
drug camptothecin 28.7 % and 18.7 % early and
late apoptosis and 7.02 % and 11.8 %, respectively
(Table 3). The study results indicated that cells in
early apoptosis were viable and were Annexin V
and PI negative. This shows the effectiveness of the
test compound and the standard drug (fig. 8) HepG2
cells undergoing apoptosis have phosphatidylserine
occurring at the outer membrane of the plasma
membrane, identified by fluorochrome-linked
Annexin-V. Previous studies reported that Annexin
V-mediated apoptosis in the mitocurcumin-treated
A549 cell line significantly correlated with our
results?). A similar study was also previously
reported with SiHa cells®%. Furthermore, from
the above results it can be concluded that the test
compound is a potent anti-cancer molecule.

Caspase-3 is a key protease mediator activated
during the early stages of apoptosis, by self-
proteolysis of several cellular proteases!. In
our current investigation, caspase-3 activity was
measured in  6-ethyl-3-hydroxy-4-methyl-8aH-
xanthen-9(10aH)-one compound treated HepG2
cells undergoing apoptosis; 6-ethyl-3-hydroxy-
4-methyl-8aH-xanthen-9(10aH)-one compound
inhibits early apoptosis in HepG2 cells at 352 pg/
ml concentration, which activates caspase-3 cascade
15.3 % compared with standard drug CTP 17 %
this indicates anticancer potency of the compound
(Table 4, fig. 9). From the study it is concluded that
6-ethyl-3-hydroxy-4-methyl-8aH-xanthen-9(10aH)-
one compound significantly inhibits apoptosis by
activating caspase-3 activity and it can be accounted
as potent anticancer agent. Similar activity was
previously reported in Hopea odorata, which
significantly correlates with our study results*2.

DNA fragmentation is an indicative and hallmark
of apoptosis®. This assay was used to confirm
the anticancer efficacy of 6-ethyl-3-hydroxy-4-
methyl-8aH-xanthen-9(10aH)-one compound that
significantly inhibits apoptosis (fig. 10). Based on
the results of the present study it is evident that the

1706



www.ijpsonline.com

active constituent isolated from M. ferrea could drug. Further study on its toxicity profile, SAR,
be a novel lead molecule for developing potent dosage and bioavailability will help in developing
anticancer, antiproliferative and DNA protecting natural radioprotector and anticancer drug candidate.

TABLE 1: GC/MS ANALYSIS OF METHANOLIC EXTRACT OF M. ferrea METHANOL EXTRACT

S. No. RT (min) Name of the compound Peak area %
Thiophene,
1. 9.38 2-[4-methoxyphenylthio]-5- 2.06

[2-naphthyliminomethyl]-
Thieno[2,3-b]pyridin-

2. 10.6 3amine, 2-[4-bromobenzoyl]- 2.57
4,5,6,trimmethyl
3 12 Dasycarpidan-1-methanol, 515
acetate[ester]
4, 12.5 Isopropyl linoleate 24.74
1H-Indane,
5. 13.32 1-ethylideneoctahydro-7a- 56.7
methyl-, cis.
6. 14.73 Aristolochic acid 4.63
[2-Methoxy-1,3,2-thiozin]
/- 16.25 [5,10,9]androstan-3,17-dione 4.12
LCMS-2010A DATA REPORT
SHIMADZU
User : Admin
Sample 3 o)
Inj. Volume : 5.000
Data Name : D:\datad\C-2-ESI-POS2.qld
Method Name 4 C:‘LLCMSsolulion\UserNethcd\VCR%lqlm

ik LC Chromatogram

— = e
T = == - S -
s H Chl(254 ﬂnm)ﬂ.OC]
ail
1 2 ok
min
MS Spectrum
Line#:1 R.Time:0.248{Scan¥ 15) Positive
MassPeaks:487 BasePeak:253 05(43577)
RawMode:Single 0.248(15)
BG Mode:Peak Start 0.077(5)
100 183
s -
T |
100 - |
! 1as m{ | '!.' mat M| ‘“::-m 521 98
R TR Kl 10 i I el WA v IR Rl N T 70 9%

50100 150 200 250 300 350 400 450 SO0 550 600 650 700 750 §00 | o%0  mon 550
miz

MS Peak Table

Peak# R.Time ITime F.Time Area Height  A/H Mark %Total
: N
10248 0077 0493 4012697 350103 1117 10000 e el
4012697 359193 100.00 ) .

Fig. 2: Represents the LCMS histograms of C2 compound
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Fig. 3: Represents the '"H NMR histograms of C2 compound

TABLE 2: 'H AND "*C NMR (300 AND 75 MHZ) DATA OF C2 IN CDCI,

Position 6, (Jin Hz) 6,

CH 6.26-7.26 107.3-128.5
7.40-7.26 127.8-128.5
4.88-2.15 71.1-49.0
4.15-2.15 52.5-29.3
5.90-5.90 121.4-123.3
5.80-5.80 134.8-123.3

CH, 2.35-0.86 4.2-24.3

CH, 2.00-1.37 28.0-19.5

OH 5.00-5.00

CH, 1.06-0.86 12.2-9.1

H 5.58-5.80

Fig. 4: Represents the *C NMR histograms of C2 compound
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A ChemNMR H-1 Estim ation
235 5.58
Estimation Quality: blue = good, magenta = medium, red = rough
ChemNMR C-13 Estimation
B

Estimation Quality: blue = good, magenta = medium, red = rough

Fig. 5: Represents '"H NMR and *C NMR prediction of C2 compound. The compound C2 was predicted as 6-ethyl-3-hydroxy-4-methyl-8aH-xan-
then-9(10aH)-one, with a molecular weight of 256

Untreated Camptothecin MM-100

MEM-200 MM-300 MM-400 MIM-00

Fig. 6: Effect of MfM on HepG2 cell Viability by MTT assay; (A): Untreated HepG2 cells; (B): HepG2 cells treated with 150 pg/ml Camptothecin
and (C): HepG2 cells treated with increasing concentration of MfM extract (100-500 pg/ml)
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Untreated Camptothecin

C1-100pug C1-200 C1-300 C1-400 C1-500

C2-100pg

Fig. 7: Effect of C1 and 6-ethyl-hydroxy-4-methyl-8H-xanthan-9-one compounds on HepG, cell Viability by MTT assay; (A): Untreated HepG2
cells; (B): HepG2 cells treated with 150 pg/ml Camptothecin; (C): HepG2 cells treated with increasing concentration of C1 (100-500 pg/ml) and (D):
HepG2 cells treated with increasing concentration of 6-ethyl-3-hydroxy-4-methyl-8aH-xanthen-9(10aH)-one (100-500 pg/ml)

TABLE 3: EFFECT OF CPT AND 6-ETHYL-3-HYDROXY-4-METHYL-8aH-XANTHEN-9(10aH)-ONE -ON
ANNEXIN-V APOPTOSIS IN HEPG2 CELLS

% of Cells Geometric mean
fluorescence
S No. Sample Name intensity (MFI) of
Live Early Apoptotic Late Apoptotic FITC Annexin V
(FL1-A parameter)
1 Untreated 80.9 7.02 11.8 7636

Standard drug
2 Camptothecin 50.9 28.7 18.7 20768
(CPT) - 100 pg/mL

6-ethyl-3-hydroxy-
4-methyl-8aH-

3 xanthen-9(10aH)- 70.6 13.6 15.5 11351
one
(1) (2)
oz LmApop:T'; e mmp:;ﬁ;

4 5
I "
AmVFITC

Fig. 8: EEffect of CPT  6-ethyl-3-hydroxy-4-methyl-8aH-xanthen-9(10aH)-one on  Annexin-V  apoptosis in  HepG2
cells; (1): Untreated HepG2 cells showing late apoptosis; (2): HepG2 cells treated with CPT showing decreased
apoptosis; (3): HepG2 cells treated with compound showing decreased apoptosis and (4): Annexin-V histogram overlay
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TABLE 4: EFFECT OF CPT AND 6-ETHYL-3-HYDROXY-4-METHYL-8aH-XANTHEN-9(10aH)-ONE -ON
ACTIVATION OF CASPASE-3 ACTIVITY IN HEPG2 CELLS

Geometric mean % of Cells
fluorescence
S No. Sample Name intensity (MFI) of
FITC Caspase-3 (FL1-A Caspase-3 -ve Caspase-3 +ve
parameter)
1 Untreated 9541 971 2.9
2 Std drug (CPT) - 100 14695 83.3 17
pg/ml
6-ethyl-3-hydroxy-4-

3 methyl-8aH-xanthen- 14483 85.1 15.3

9(10aH)-one

150 7
Casp3-
971 Casp3+ ] Casp3+ 100 Casp3-
295 120 = 17.0
. 90 7
80 T
01Untreated fcs *7] e : / .!. "
10 10 10 10 10 10 10 10
10 10 . 10 10 L U

Fig. 9: Effect of CPT and 6-ethyl-hydroxy-4-methyl-8H-xanthan-9-on activation of caspase-3 activity in HepG2 cells

M c2 ut CPT

Fig. 10: 0.8 % AGE analysis of isolated DNA samples; Concentration obtained: Test 6-ethyl-3-hydroxy-4-methyl-8aH-xanthen-9(10aH)-one; 100 ng/

pl, UT: 60 ng/p; CPT: 50 ng/ pl; M-DNA ladder: 100 ng/pl
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