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Background: Artabotrys hexapetalus [(L.F) Bhandari] a medicinal plant is commonly known as ‘Hari Champa’ and its roots and fruits
are used for treating malaria and scrofula, respectively. Objective: The aim of this work was to develop a sensitive, fast and reproducible
high-performance thin-layer chromatographic (HPTLC) method for simultaneous analysis of quercetin and apigenin in various extracts of
Artabotrys hexapetalus (L. f.) Bhandari (Family Annonaceae) and further to assess antileishmanic effects of different extracts of 4. hexapetalus
against Leishmania donovani. Materials and Methods: Metabolic fingerprinting was developed using HPTLC with quantification of
markers (quercetin and apigenin). The method was validated for linearity, specificity, precision, accuracy and robustness. Among the different
combinations of mobile phases used, best separation was achieved in toluene:ethyl acetate:formic acid (6.5:3:0.5, v/v/v). Densitometric scanning
of the plates directly at 254 nm was used for analysis of quercetin as well as apigenin. The concentration-response curve was plotted and IC_
values were determined using 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium assay. Results:
Compact bands for quercetin and apigenin were obtained at R 0.52 £ 0.001 and 0.73 + 0.002, linearity were found satisfactory for quercetin
and apigenin. Linearity range for quercetin and apigenin were 1001000 ng/spot and 1002000 ng/spot, respectively, with 72 =0.996 + 0.002
and 0.993 + 0.003, limit of detection (15.56 and 13.78 ng/spot), limit of quantification (51.8 and 45.94 ng/spot), recovery (98.7%-99.7% and
96.8%-98.8%) and precision with %RSD <2%. Various dried extracts were found to contain quercetin in the range of 0.35%—4.26% (w/w)
and apigenin in the range of 0.64%-8.46% (w/w). Cytotoxicity assay of extracts over promastigotes showed that petroleum ether extract was
found to be most cytotoxic (IC,;30.28 & 1.06 pg/mL) after 96 h in comparison to other extracts. The finding of this study indicates that this
plant is effective against L. donovani in vitro. Conclusion: The present HPTLC method is being reported for the first time and can be used for
routine quality control. The petroleum ether extract of A. hexapetalus displayed potent antileishmanial activity and can be further explored
for the development of antileishmanial treatment regimen.

Keywords: 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, antileishmanic, apigenin,
Artabotrys hexapetalus, high-performance thin-layer chromatographic, in vitro, quercetin

India as “Manorangini.” A. hexapetalus is also known by an

. f h as Hari Ch in Hindi, climbing Y1
Artabotrys R. Br. is one of the largest genera of the custard array of names such as Hari Champa in Hindi, climbing Ylang

. 0 .
apple family, Annonaceae.!! The class Artabotrys comprises e ——

through 128 genera and 2000 species. Out of 2000 species,
100 species are in the Paleotropics and disseminated basically
to tropical furthermore subtropical locales of the world,
particularly tropical Africa and Eastern Asia.”! Seven species
have been recorded from India. Artabotrys hexapetalus a
medicinal plant as a whole known by its common name in
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Ylang in English, Hara Champaka in Sanskrit, Katchampa in
Bengali and Monoranjana in Telugu.?!

It is native probably of South India, Ceylon, Java, China and
largely cultivated in India. It is widely distributed throughout
the southern part of China and also in the southern part of
Asia."! Moreover, Artabotrys species have a long history
of traditional use for a wide range of medical conditions,
particularly malaria, scrofula and cholera.l>”)

Apigenin (4', 5, 7-trihydroxyflavone) and quercetin (3, 3’, 4,
5, 7-Penthydroxyflavone) both are polyphenolic compounds
derived from phenylpropanoid metabolic pathway.®® They
are plant-derived aglycone form of flavonoid glycosides.
They have been used as a nutritional supplement and
may be beneficial against a variety of discases. Some of
the beneficial effects include cardiovascular protection,
anticancer, antitumor, anti-ulcer, anti-allergy, antiviral,
anti-inflammatory activity, antidiabetic, antimutagenic,
antioxidant, gastroprotective effects, antihypertensive,
immunomodulatory and anti-infective.”” Both the compounds
are bioactive constituents of 4. hexapetalus. Till date, various
analytical methods are available for analysis of quercetin
individually but not for apigenin. However, literature survey
shows no single quantitative method available for simultaneous
estimation of quercetin and apigenin from A. hexapetalus or
any other plant. Therefore, there is necessity to develop a
simple and accurate method for simultaneous estimation and
quantification of these two phytotherapeutic compounds using
sophisticated instruments such as high-performance thin layer
chromatographic (HPTLC).

A. hexapetalus (Annonaceae) is widely distributed throughout
the southern part of China. In a Chinese traditional folk medicine,
its roots and fruits are used for treating malaria and scrofula
respectively. Leishmaniasis and malaria both are parasitic
diseases which are the cause of mortality of millions per year.
19 Treatment of leishmaniasis is very limited. Leishmaniasis
appears to be far more abundant and of greater public health
importance than was previously recognized. Although accurate
quantitative evaluation is difficult, the WHO estimates that
approximately 350 million people in the world are at risk of
acquiring one or the other form of leishmaniasis and that about
12 million persons are currently infected. Viscerotropic species,
such as Leishmania infantum and Leishmania donovani, cause
visceral leishmaniasis (VL) or kala-azar, which is fatal if not
treated. VL is caused by L. donovani.'" Its first-line treatment
is with pentavalent antimony compounds, but they have toxic
effects and are expensive too. The selection of bioactive
molecules is initiated by specific screening of plant extracts,
isolation by activity directed fractionation and identification
of the active compound. The simplest method uses upon the
promastigote stage of Leishmania species.['”

In the present study, a simple, accurate and rapid HPTLC
method for simultaneous determination and quantification
of quercetin and apigenin has been developed and the
extracts were further evaluated to investigate in vitro anti-
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hyperproliferative effect of the polar (ethanol [ETAH]
and aqueous extracts [AQAH]) and nonpolar (petroleum
ether [PEAH] and dichloromethane [DCMAH]) compound
enriched fraction against L. donovani.

Standard quercetin (purity 99% w/w) and apigenin (purity
97.8%, w/w) were purchased from Natural Remedies Pvt.
Ltd, Bengaluru, India. 3-(4,5-dimethylthiazol-2-yl)-5-
(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium
(MTT) was procured from Sigma-Aldrich, USA. Tobie
medium, amphotericin B and dimethyl sulfoxide (DMSO)
were of molecular biology grade. Precoated silica gel 60 F,_,
HPTLC plates were purchased from E. Merck, Germany. All
the solvents used were of chromatography grade and other
chemicals used were of analytical reagent grade.

Plant materials (leaves, twigs, aerial parts and roots) were
collected from the nursery of Roshanara Bagh, New Delhi,
between November 2013 and January 2014. Voucher specimen
was authenticated by Dr. Sunita Garg, Scientist F and Head, Raw
Material Herbarium and Museum, NISCAIR (National Institute
of Science Communication and Information Resources) Pusa
Gate, New Delhi. The voucher specimen (NISCAIR/RHMD/
consult/2014/2546/125) of the test drug was deposited in the
NISCAIR herbarium for future reference.

The fresh aerial parts were dried under shade and powdered
in a mixer. The coarse powdered material (500 g) of
A. hexapetalus was extracted successively by petroleum
ether, dichloromethane, ethanol and distilled water. Each
time before extraction with next solvent, the coarse powder
material was dried in hot air oven below 50°C. The extract
was evaporated to dryness under reduced pressure with a
rotary evaporator (Heidolph) at a temperature of 40°C while
the water filtrate was freeze-dried to powder. Yields for each
extraction are indicated in Table 1. All the dried extracts were
kept in tightly packed container under refrigeration until used
for the biological testing.

HPTLC fingerprinting studies were carried out according to
the method of Wagner and Baldt and Harbone.['*!4 HPTLC
fingerprinting of extracts such as PEAH, DCMAH, ETAH
and AQSA of A. hexapetalus were carried out for their quality
control and determination of number of compounds present in
them. Analysis of these compounds was carried out using newly
developed HPTLC methods. These methods were developed as
per International Council for Harmonisation (ICH) guidelines,
for quality control of herbal drugs.!'>!¢]

Each extract (100 mg) was dissolved in 10.0 mL of High
Performance Liquid Chromatography (HPLC) grade methanol
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Table 1: Linearity data of chromatographic high-performance thin-layer chromatographic method for quercetin and

apigenin (n=6)

Biomarkers  Solvent Linearity Equation Regression+SD  Slope+SD Intercept+SD LOD LoQ
system (ng/spot) (ng/spot)  (ng/spot)
Quercetin Toluene: Ethyl ~ 100-1000  Y=19.58X + 980.9 0.996+0.002 19.58£0.007  1025.5+0.064 15.56 51.88
Apigenin acefate: Formic  100-2000  Y=8.89X +2504.4 0.993+0.003 8.98+0.006 2489.5+1.56 13.78 45.94
acid 6.5:3:0.5,
v/IvIv

SD: Standard deviation, LOD: Limit of detection, LOQ: Limit of quantification

in a 10 mL volumetric flask to get 10 mg/mL solution. These
solutions were sonicated (Metrex) and filtered through 0.22 um
syringe filter and then these solutions were used as test solution
for HPTLC analysis.

A Camag (Muttenz, Switzerland) HPTLC system, including
a Linomat v programmed utensil for a 100 UL syringe, a twin
trough chamber, Camag thin-layer chromatography (TLC)
scanner 3, win CATS software, were utilized. Those specimens
were connected on triplicate (8. 0 uL each) furthermore were
spotted in the type from claiming groups Hosting bandwidth
for 4 mm around precoated silica gel 60 F254 HPTLC plate
(4 cm x 10 cm, 20 mm thickness) (Merck).

A Camag (Muttenz, Switzerland) HPTLC system, including a
Linomat V automatic applicator with a 100 puL syringe, a twin
trough plate development chamber, Camag TLC scanner 3 and
win CATS software, were utilized. The samples were applied in
triplicate (8.0 WL each) and were spotted in the form of bands
having bandwidth of 4 mm on precoated silica gel 60 F254
HPTLC plate (4 cm x 10 cm, 20 mm thickness) (Merck). The
plates were developed vertically ascending in a twin-trough
glass chamber (Camag, Switzerland) saturated with respective
mobile phase. The optimized chamber saturation time for the
mobile phase was 30 min at room temperature (25°C £ 2°C).
The chromatographic run period length was 90 mm from
the bottom edge of the plate. The chromatogram was
developed up to 85% of total TLC plate height. Subsequent
to the development, HPTLC plates were dried in an oven
for 5 min at 60°C for complete removal of the mobile
phase. The wavelengths for fingerprinting were chosen by
multi-wavelength scanning, showing the highest number of
peaks. The peak numbers with its height and area, peak display
and peak densitogram were evaluated. The quantification of
quercetin and apigenin in various extracts were carried out for
quality control of crude drugs.

Densitometric scanning was performed with a TLC
scanner equipped with win CATS 1.4.2 software (Camag,
Switzerland) in reflectance absorbance. The plate was kept in
photodocumentation chamber (CAMAG REPROSTAR 3) and
captured image at 254 nm.

Stock solutions of quercetin and apigenin were prepared
in HPLC grade methanol. The stock solutions of quercetin
and apigenin were applied in triplicate in different volumes
(0.1-10 uL) on HPTLC plate and eluted using toluene: ethyl
acetate: formic acid, 6.5:3:0.5, v/v/v as solvent system.

The quantification was done by scanning the developed
chromatograms at 254 nm for quercetin and apigenin without
derivatization.

The newly developed HPTLC method was optimized and
validated as per the ICH guidelines (Q2A and Q2B) for
calibration, linearity, limit of detection (LOD), limit of
quantification (LOQ) precision, robustness, specificity and
accuracy.!>16]

Different volumes (0.1-10.0 pL/spot) of the standard solutions
(quercetin and apigenin) were separately spotted on TLC
plates (in triplicate) to obtain different concentrations of
quercetin (100—1000 ng/spot) and apigenin (100—2000 ng/spot)
for calibration plots. The data of peak area versus drug
concentration were treated by linear least-square regression
and the concentration range showing best regressions was
considered for linearity.!"”

Precision of the proposed method was obtained by repeatability
and intermediate precision. Interday and intraday precisions
were done by preparing and applying three different
concentrations of standards (in triplicate) on the same day
and on three different consecutive days respectively.!'”] The
interinstrumental and interanalyst precision was carried out by
repeating the same procedure using different systems of the
same make and by different analysts respectively. Precision
studies were done at three different concentration levels. The
results were determined and reported in terms of % RSD.!®

Robustness of the analytical procedure is a measure of
its capacity to remain ineffective by small, but deliberate
variations in the method parameters and provide an indication
of its reliability during normal usage. Robustness of the method
was achieved by introducing small changes in the compositions
of mobile phase and detection wavelength.['*

The specificity of the method was ascertained by analyzing
standard drug and sample. The detection of spots for quercetin
and apigenin were confirmed by comparing R, and spectra of
spots with those of the standards. The peak purity was assessed
by comparing the spectra at three different levels, that is peak
start, peak apex and peak end positions of the spot.!'®!
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The LOD was expressed as LOD = 3.3 o/slope, whereas LOQ
was expressed as LOQ = 10 o/slope, where o is the standard
deviation of the response at low concentrations and slope = the
slope of the calibration curve.!!¢!

In analytical methods, the closeness of test results obtained by
that method to the theoretical value is called the accuracy. The
standard addition method was used by spiking at four different
concentration levels, that is 0%, 50%, 100% and 150% of
analyte in preanalyzed samples.['”

The newly developed method was applied for simultaneous
estimation of quercetin and apigenin in PEAH, DCMAH,
ETAH and AQAH extract of A. hexapetalus. The samples
were applied in triplicate on HPTLC plates with standard and
the contents of metabolites were analyzed, using regression
equations obtained from calibration plots and expressed as
%w/w. All the extracts showed number of ultraviolet (UV)
active compounds and thus detected at 254 nm after
visualization without derivation.

L. donovani in cultured promastigote form used in this work
were procured from the laboratory of National Communicable
Disease Control Programme, New Delhi. Promastigotes were
grown in modified tobie medium,"”! which consists of two
phases blood agar (solid phase) and Locke’s solution (liquid
phase), 5 mL of solid phase was dispensed in to 25 mL flask
and just before use and 2 mL of Locke’s solution was added
to the flask. Then, the flask was incubated at 24°C for 72 h.
After 3 days, the mortality was recorded by counting the live
promastigotes in Neubauer’s counting chamber.!®!

The cytotoxic assays of extracts were carried out to find out
the best active extract. The stock solutions were prepared by
dissolving 500 mg of each extract in 10 mL DMSO. These
solutions were passed through 0.45 uM membrane filter and
stored at 4°C until used. These were diluted by Tobie’s medium
to get a concentration of 1000 ug/mL!" Further, these solutions
were passed through 0.22 uM filter under sterile conditions
in laminar flow hood before using for in vitro activity on
promastigotes. Similarly, DMSO control was also prepared while
amphotericin B was used as the reference standard drug.?%2!

Promastigote forms from a logarithmic phase culture were
suspended to yield 1 million of cells/mL after Neubauer
chamber counting. Each well of 96 well plate was filled with
100 puL of the parasite suspension and the plates were incubated
at 24°C for 1 h before drug addition.”

The antileishmanial activity was performed according to a
previously described method.?¥ Briefly, promastigotes of
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L. donovani were cultured in Tobie’s medium. The viability
of promastigotes was assessed by tetrazolium dye (MTT)
colorimetric method. MTT assay was performed on
L. donovani promastigotes. 1 x 10° parasite/mL promastigotes
were seeded in 96-well plastic tissue cultures flat plates
supplemented with 100 puL of the respective culture medium
for a period of 24 h maintained at 24°C. It was then substituted
by 100 uL of fresh media containing varying concentrations of
the extract (1000, 500, 250, 125, 62.5 and 31.2 ug/mL). The
plates were again incubated for 24, 48, 72 and 96 h, separately
at 37°C, by changing fresh media containing extracts every
24 h. After incubation period media were removed and fresh
media were added. A 20 uL of MTT reagent prepared in
Phosphate-buffered saline was then added to all the wells and
the plate was reincubated for 4 h. After seeing purple color
precipitation which was very well visible under microscope,
media were carefully discarded for solubilization of formazan
crystals (MTT formazan). Further, 100 uL of DMSO was
added to each well and cells were incubated in the dark
at room temperature for 1 h. The absorbance was read at
490 nm by a microplate reader (Bio-Rad, USA). Percentage
of inhibition was calculated by comparing the percent viability
with untreated control and percentage promastigote viability
was calculated using the formula of Mossman, 1983 at each
concentration.?+%!

Promastigote viability (%)

Absorbance of control — Absorbance of sample

x100
Absorbance of control

Data represented as the mean = standard deviation (SD) from
three independent assays. The IC,  values were calculated
using dose-response curves in GraphPad Prism 5.0 software
(California, USA). Differences between mean values were
accepted as significant when P < 0.05.

The plant material was extracted using successive hot
extraction by Soxhlet apparatus and then lyophilized. The
hot extraction was selected for the present study due to its
high yields and the yield obtained were PEAH (1.499%),
DCMAH (0.892%), ETAH (7.486%) and AQAH (11.18%).

As far as available information, there is no method reported
to quantify quercetin and apigenin simultaneously in 4.
hexapetalus. Therefore, an attempt has been done and validate
a cost-effective simple method to quantify bioactive marker
components for this herb.

Chromatogram was developed for both quercetin and
apigenin, together under chamber saturation conditions
using toluene: ethyl acetate: formic acid (6.5: 3: 0.5, v/v/v),
as mobile phase [Figure 1]. The same mobile phase has
been also employed for the separation of various extracts
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of A. hexapetalus. UV spectra measured for the spots
showed maximum absorbance at about 254 nm, therefore,
UV densitometry analysis was performed at 254 nm in the
reflectance mode. High-resolution bands were obtained which
were sharp and symmetrical having Rf values of 0.52 + 0.001
and 0.73 + 0.002 for quercetin and apigenin respectively.

Figure 1: Photodocumentation of (A) Apigenin, R;: 0.73 + 0.002
(B and C) ETAH extract (D) AQAH extract (E and F) DCMAH (G-I) PEAH
extract (J and K) Quercetin (L), R;: 0.52 + 0.001 AQSA extract using
60F-520 thin-layer chromatography plates, mobile phase toluene: ethyl
acetate: formic acid (6.5:3:0.5, v/v/v)

This method was specific for evaluation of the extracts
since no overlapping of peak was observed. The HPTLC
chromatograms of quercetin, apigenin and extracts of
A. hexapetalus are depicted in Figure 2. In addition, this helped
in generating a better fingerprinting data, whereby species
could be well differentiated on enhanced visual identification
of individual compounds.

Method validation

Calibration curve and linearity

Different volumes (0.110 uL) of the standard solutions were
separately spotted on the TLC plates to obtain different
concentration of standards. The linearity was evaluated by
data of peak area versus drug concentration, as it was treated
using linear least-square regression and the concentration
range showing best regressions was considered for its linearity.
The regression equation with slope, intercept and coefficient
of correlation (R?) were calculated and are given in Table 1.

Limit of detection and limit of quantification

LOD and LOQ of different markers were calculated as per
the standard protocol and reported in Table 1. The lower
LODs obtained for quercetin and apigenin were 15.56 and
13.78 ng/spot respectively, with good linearities, while the
LOQ obtained was 51.88 and 45.94 ng/spot, respectively,
indicating the sensitivity of the method to be adequate.

Accuracy (recovery)
Developed method was found accurate (% recovery 98.7-101.0%;
%RSD <2%). The results are depicted in Table 2.

Figure 2: (a) Showing apigenin, quercetin and extracts in Artabotrys hexapetalus at 254 nm and developed high-performance thin-layer chromatographic
chromatogram (b) apigenin (c) quercetin (d) aqueous extract (e) dichloromethane extract (f) ethanolic extract (g) petroleum ether extract at 254 nm
showing peaks of separated compounds in toluene: ethyl acetate: formic acid 6.5:3:0.5, v/v/v
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The precision method and intermediate precision are expressed
as RSD (%) and given in Table 2. Intraday and interday
precision were studied by triplicate assay of three different
concentrations of quercetin and apigenin (200, 400 and 600 ng/
spot), respectively, on the same day and on 3 different days.
Obtained low RSD values indicated that the method is precise
and reported in Table 3.

The low value of SD and %RSD obtained after introducing
small deliberate changes in the experimental conditions and
results were examined. The results given in Table 4.

The newly developed and validated HPTLC method was
applied for the simultaneous estimation of quercetin and
apigenin in various extracts of 4. hexapetalus. The amount of
quercetin in various extracts of drug, that is PEAH, DCMAH,

ETAH and AQAH were found to be 0.54% w/w, 0.35% w/w,
2.64% w/w and 4.26%w/w respectively, whereas the values for
apigenin were found to be 0.64% w/w, 1.24% w/w, 5.84% w/w
and 8.46% w/w respectively [Table 5].

Different concentrations of successive extracts of A.
hexapetalus were evaluated for their in vitro effects against
the L. donovani promastigotes. The lowest concentration of
the test compound that prevented the growth of L. donovani
parasites in vitro was considered as the maximum inhibitory
concentration. Similarly, activity of 4. hexapetalus extracts
against L. donovani was investigated. The extracts of plants
and amphotericin B inhibited the growth of promastigote forms
of L. donovani in vitro after 24, 48, 72 and 96 h of incubation
and had 50% inhibitory concentration (IC) that are shown
in Figures 3 and 4. Up to 1.0% (v/v), DMSO had no effect
on parasite growth rate and mobility morphology.l*! All the
extracts showed antileishmanial activity in a dose-dependent
manner at 24 and 48 h of incubation. Despite longer incubation

Table 2: Robustness of the high-performance thin-layer chromatographic method for estimation of quercetin and apigenin

by changing detecting of wavelengths
Parameters

Wavelength (nm)

Detecting
wavelength (nm) at
254 and 540 400

Components
Quercetin 200

600
Apigenin 200
400
600
600
800

SD: Standard deviation, RSD: Relative SD

Concentration (ng/spot)

Mean area=SD RSD of area (%)

Wavelength used

250 4789.5+14.5 1.8
258 4879.5+20.6 1.9
250 9568.4+22 .4 1.4
258 9645.5+21.4 1.4
250 12,347.4432.5 1.6
258 12,583.6+34.5 1.6
250 3845.5+12.5 1.9
258 3956.4+12.4 2.0
250 5745.7£25.1 1.9
258 5825.6+26.6 1.8
250 8424.8+32.4 1.7
258 8389.4+£31.6 1.4
535 11,578.8+21.0 1.6
545 11,658.8+19.5 1.7
535 136,333+26.3 1.9
545 13,683.4+27.6 2.0

Table 3: Precision of the method for the estimation of quercetin and apigenin (n=6)

Conc. (ng/spot) Interday precision

Intraday precision

Interanalyst precision

Mean peak area=SD RSD (%) Mean peak area+SD RSD (%) Mean peak area=SD RSD (%)

Quercetin

200 4798.4+16.25 1.8 4625.5+14.5 1.78 4698.4+17.8 1.8

400 9645.8+24.6 1.4 9756.7+19.5 1.41 9856.4+25.2 1.6

600 12,347.8+31.25 1.1 13,214.5424.6 0.95 12,456.6+27.6 1.1
Apigenin

200 4125.7+14.3 1.7 3925.6+15.5 1.8 4025.6+14.5 1.7

400 5958.7+21.4 13 5865.5+19.2 1.1 5789.4+19.4 1.4

600 8458.7+35.6 1.1 8356.4+23.6 0.9 8436.4+24.6 1.1

SD: Standard deviation, RSD: Relative SD
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period at 72 h, all extracts showed moderate antiparasitic
activity due to log phase of L. donovani.*"

The results of antileishmaniac activity exhibited that extracts
of A. hexapetalus are having antileishmaniac activity. In the
preliminary study, the extracts exhibiting >40% inhibition
at the tested concentrations, were considered to have high
antileishmanial potential and are considered to be tested further

Table 4: Accuracy of the high-performance thin-layer
chromatographic methods for the estimation of quercetin
and apigenin

Theoretical Amount of Percentage Percentage
content drug recovered of drug RSD
(ng/mL) (ng/mL) recovered
Quercetin
110 109.25 99.3 0.4
450 444.56 98.7 0.3
650 648.5 99.7 0.1
Apigenin
110 107.2 97.4 0.6
450 435.6 96.8 0.6
650 642.4 98.8 0.5

RSD: Relative standard deviation

Table 5: Estimation of quercetin and apigenin in different
extract of Artabotrys hexapetalus

Marker mg/g of dried extract

PEAH DCMAH ETAH AQAH
Quercetin 54 3.5 26.4 42.6
Apigenin 6.4 124 58.4 84.6

PEAH: Petroleum ether, DCMAH: Dichloromethane, AQAH: Aqueous
extracts, ETAH: Ethanol

on the L. donovani macrophage infection assay.”® The PEAH
extract exhibited the highest inhibition percentage of L. donovani
(93.29 £ 0.58%) at 1000 ug/mL and (78.23 + 0.89%) at half of
this concentration at 96 h. In addition, DCMAH, ETAH and
AQAH extracts showed 50% inhibition at 500 pg/mL and there
was 5%—10% reduction of the inhibition percentage at half of
this concentration at 96 h [Figure 3].

The IC, and percentage inhibition for DCMAH, ETAH and
AQAH were significantly lower (P <0.001) as compared with
amphotericin B (P> 0.05) at 96 h. The PEAH extracts of plant
were found to have higher activity followed by DCMAH,
ETAH and AQAH extracts of the plant as shown in Figure 4.

There is a proportional relation between concentration of the
extract and its inhibitory effect. Differential antileishmanial
effects of these extracts against the same promastigotes
species are related to the differential composition of such
extracts. On the other hand, the mechanism of action of plant
extract is still vague. Specific cellular targets of the extracts
studied here can be related to cell membrane disruption for
their lipophilic properties and lead to cell lysis.?! The most
active extracts detected can also interact with mitochondrial
membranes leading to its death by apoptosis.*® The results
suggest that the high biological activities of the PEAH and
DCMAH extract of the A. hexapetalus plants may be related
to major compounds (terpenoid, flavonoids and phenols).
Flavonoids are a broad class of plant phenolics that are
known to possess a well-established protective effect against
membrane lipoperoxidative damages and have long been
under investigation for antiparasitic activity.*!! This does not
exclude the possibility that the other constituents may account
for the biological property of the extracts. In phytochemical
screenings of the A. hexapetalus, PEAH extract showed the
presence of terpenoids and steroidal terpenes.? Therefore,
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phytoconstituents in this plant could also be responsible for
their antileishmanial activity whereas their exact mechanism
of action is obscure, but it is thought to involve walls and
membrane disruption by the lipophilic compounds.?>3%

The antileishmanial effect of extracts of 4. hexapetalus was
evaluated in vitro, and it was found that they have relatively
good antileishmanial effects. This study provides an important
basis for further investigations and may be used together with
known drugs in the development of pharmacological agents
to combat leishmaniasis. The developed hyphenated HPTLC
method for the simultaneous quantification of above marker
compounds is simple, precise, specific, sensitive and accurate.
Further, this method may be effectively used for routine quality
control of herbal materials as well as formulations containing
any or both of these compound (quercetin and epigenin).

Nil.
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