Current
Life Sciences

ISSN 2449-8866

Research Article

Immunopharmacological activity of flavonoids isolated

from Mesua ferrea, Ficus benghalensis and Jasminum

auriculatum

Amit Gupta®*, Sushama R. Chaphalkar

Department of Immunology and Virology, Vidya Pratishthan’s School of Biotechnology (Research Centre affiliated

to Savitribai Phule Pune University), Baramati, Maharashtra, India

*Corresponding author: Dr. Amit Gupta, Ass. Prof.; e-mail: amitvsbt@gmail.com; amitgupta@vsbt.res.in

Received:19 April 2016;Revised submission16 May 2016Accepted: 21 May 2016
Copyright: © The Author(s) 2016. Current Life Sciences © Khlrpinski 2016. This is an open access article licenselgiuthe terms
of the Creative Commons Attribution Non-Commerdiérnational License (http://creativecommons.agfises/by-nc/4.0/) which
permits unrestricted, non-commercial use, distiiuand reproduction in any medium, provided thekws properly cited.

DOI: http://dx.doi.org/10.5281/zenodo.51791

www.journals.tmkargii com/index.php/cls

ABSTRACT

The objective of our present study is to invesgagat
the immunosuppressive activity of variable doses of
crude flavonoids (6.25-100 mg/ml; 50 ul) extracted
from the leaves dflesua ferrea, Ficus benghalensis
and Jasminum auriculatum on human whole blood
using specific antigen (i.e. hepatitis B vaccine
containing surface antigen, 20 pg/ml; 10 pl) is to
estimate its blood counts, CD14 monocyte marker
and observed its cytotoxicity. The results showed
that the crude flavonoids extracted from theseethre
medicinal plants showed maximum inhibition of
blood counts, CD14 monocyte marker and
cytotoxicity at higher doses. Overall, the data

alternative therapeutic tools for the prevention of
many animal and human diseases [1, 2]. Lot of
research work related to these medicinal plant
products were taken and identified many valuable
drugs (e.g. vincristine, vinblastine, taxol etcor f
various immunopharmacological activities e.g. anti-
cancer, anti-inflammatory etc. [3-5]. As per
literature, extensive research work is available fo
isolation and characterization of secondary
metabolites especially flavonoids from medicinal
plant products [6]. These flavonoids are found in
higher concentration in legumes, fruits, seeds,
vegetables etc. it is estimated that medicinal tplan
produces at least hundred thousand secondary
metabolites during its growth and development [7,

suggests that crude flavonoids extracted from these 8]. Out of these, more than 4000 flavonoids are

medicinal plants i.e. Mesua ferrea, Ficus
benghalensis and Jasminum auriculatum showed
immunosuppressive activity against HBsAg.

Keywords: Flavonoid; Mesua ferrea; Ficus

benghalensis; Jasminum auriculatum.
1. INTRODUCTION

Medicinal plants contained a wide range of

being reported. In this regard, researchers focused
only those flavonoids (phenolic compounds i.e.
flavonones and chalcones) extracted from medicinal
plant products and showed as anti-inflammatory,
anti-allergic, anti-viral etc. [6-9]. Lot of flavamds
are still reported for various immunopharmaco-
logical activities e.g. antileukemic properties,
vasodilators (treatment for heart diseases), anti-
cancer and anti-aging properties etc. [7, 8].

Mesua ferrea (family Guttiferae), medicinal

bioactive compounds that are present in plant plant used for curing human as well as animal
products (leaves, stem, root, seeds etc.) andased diseases. In India especially Assam use of this
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medicinal plant as antiseptic, blood purifier afgba
showed its medicinal uses in different parts of the
plant i.e. leaves and flowers are antidotes fokena
bite and scorpion sting, roots are useful in géstri
and bronchitis etc. Moreover, this plant showed
number of activities like anti-inflammatory, anti-
microbial etc. [10-12].

Ficus benghalensis (family Moraceae),
medicinal plant showed some medicinal properties
e.g. leaves/fruits/bark are used as anti-cancér, an

microbial properties and also used in the treatment ethyl

of several diseases e.g. skin, vaginal disorders et
[13-15].

Jasminum auriculatum (family Oleaceae)
widely distributed in India, Sri Lanka and Nepal.
Extensive research work on medicinal plant
products of Jasminum auriculatum has already
been done related to its immunopharmacological
properties against various diseases e.g. rootskfor
diseases (ringworm); flowers (aromatherapy,
antiseptic, aphrodisiac etc.) and leaves (mouth
ulcers) [16-18]. In recent years, further immu-
nopharmacological studies have been carried

out related to secondary metabolites especially

flavonoid pertaining to explore its potential.
2. MATERIAL AND METHODS
2.1. Plant material
Leaves of medicinal plant were collected

from Vidya Pratishthan’s School of Biotechnology.
For flavonoid extraction using fresh plant leaves

prepare fine leaves powder. Thereafter, reflux with
50 ml of 80% methanol along with leaves powder
of three medicinal plants in different sets for &h
100 °C. Finally, collect the filtrate (after coddin
down the solution using whatman filter paper)
containing constituents of leaves powdered solution
and then add ethyl acetate (10 ml) and distilled
water (20 ml) in the ratio of 1:2. Incubate the
solution for 4-5 h at room temperature and observed
its two different layers i.e. upper layer contamin
acetate (evaporate it) and lower layer
containing dried extracts (i.e. flavonoids) settd
the bottom [6]. For confirmation of its flavonoid
content of three different medicinal plants using
lead acetate test, small quantity of lead acetate
solution is added and yellow precipitation appears.
This yellow colour precipitation showed the
presence of flavonoid.

2.3. Flow cytometric estimation on human blood
samples pertaining to blood counts and CD14
monocyte surface marker

In order to determine the effect of crude
flavonoid extracted fromMesua ferrea, Ficus
benghalensis and Jasminum auriculatum using
variable doses (6.25-100 mg; 50 pdh human
whole blood (samples received from Mangal
Pathology lab, Baramati) for analysing its blood
counts (lymphocytes, monocytes and granulocytes
count) and estimated its CD14 monocyte surface
marker using flow cytometer. For these studies,
EDTA human whole blood (50 pl) was taken and

samples and these samples were shade dried andhen stained with or without CD14 FITC monocyte

prepared powdered form using mortar and pestle.
2.2. Phytochemical analysis

Preliminary studies of medicinal plant
products especially leaves bfesua ferrea, Ficus
benghalensis and Jasminum auriculatum were
carried out pertaining to determined its secondary
metabolites especially flavonoids in the aqueous
leaves extract through various phytochemical
analysis. After confirmation of these flavonoids in

the aqueous leaves extract, our group isolated thethrough FACS Calibur,

crude flavonoids from leaves of these medicinal
plants. For flavonoid extraction using fresh plant
leaves (5 g) were macerated in liquid nitrogen to

surface marker in presence of HBsAg (20 pg/ml; 10
ul) along with addition of variable concentratioh
crude flavonoid (6.25-100 mg; 50 pl) extracted from
the leaves oMesua ferrea, Ficus benghalensis and
Jasminum auriculatum. Incubate the samples for 2-3
h at 37C, 5% carbon dioxide incubator. After
incubation, add FACS lysing solution (2-3 ml) and
incubate it for 8-10 minutes. Centrifuging and
washing the samples with buffer PBS (two times).
Collect the pellet and dissolved in PBS. Afterwards
the samples were prepared and finally processed
flow cytometer (BD
Biosciences) [19, 20].
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2.4. Cytotoxicity assay

For these studies, lysed human whole blood

to its cytotoxicity as shown in Fig. 2. Human lysed
blood cells were cultured for 24 h in the preseoice
variable doses of crude flavonoid along with or

was cultured for 24 h in presence of variable doses without HBsAg. The results showed that there was a

(6.25-100 mg; 50 ul) of crude flavonoids extracted
from Mesua ferrea, Ficus benghalensis and
Jasminum auriculatum along with HBsAg (20
png/ml; 10 pl) and proceeds for cytotoxicity assay.
After 24 h incubation, add MTT solution (2.5
mg/ml; 10 pl) to each well of 96 well (flat bottom,
tissue culture) plates. Incubate the plate for lagrot

4 h in carbon dioxide incubator. Plates were
centrifuged at 1800 rpm for 5 minutes and the
supernatant was removed. Add DMSO (10(D
solution) to the formazon crystals (purple coloured
observed under the microscope) and dissolved it.
Finally, absorbance was evaluated in an ELISA
reader (Perkin Elmer) at 570 nm [19, 20].

2.5. Statistical analysis

To determine its statistical analysis using one-
way ANOVA (Boniferroni multiple comparison)
test for determine the comparison between the
control and treated groups of crude flavonoids
extracted fromMesua ferrea, Ficus benghalensis
andJasminum auriculatum.

3. RESULTS

3.1. Total blood count and CD14 monocyte
surface marker

The effect of variable doses of crude
flavonoids ofMesua ferrea, Ficus benghalensis and
Jasminum auriculatum on total blood counts and
CD14 monocyte surface marker of human whole
blood using HBsAg. The results showed that there
is dose dependent decline in total blood counts
(Table 1) of human whole blood at higher doses as
compared to control. Similarly, same response is
reported in case of CD14 monocyte surface marker
(Fig. 1). Over all, the data of total blood couatsl
CD14 monocyte surface marker at higher doses
showed immunosuppressive activity.

3.2. Cytotoxicity assay

The effect of variable doses of crude
flavonoids on lysed human whole blood pertaining

significant cytotoxicity at higher doses as compare
to control.

4. DISCUSSION

Flavonoids may be categorized into various
types i.e. aglycones (monomeric); bi or tri or olig
flavonoids or with different levels of O-methylatio
or with one or more saccharide units that includes
various types of acyl substituents [7, 8]. Recently
extensive work on flavonoids has been done or in
progress but these are normally present in crude
form especially in case of medicinal plant products
[7-9]. In other words, the amounts of flavonoids
present in most medicinal plant products are
relatively small even though the visual impresson
quite striking.

Flavonoid isolated from these three medicinal
plants and determined its immunobiological activity
against HBsAg and showed marked decline in case
of total blood counts and CD14 monocyte surface
marker at higher concentrations. In this study we
show that CD14 expression may be used to identify
monocytes that are present in human whole blood
samples. The capacity to enumerate monocytes in
human whole blood as part of an existing
lymphocyte immunophenotyping platform, is an
important addition to the screening repertoire [19,
20]. In the present study our group focused on
immunobiological activity of these flavonoids from
these medicinal plants that are responsible tdinhi
CD14 surface marker and total blood counts in a
concentration-dependent manner. HBsAg was used
as the standard and exhibited enhancement of total
blood counts and CD14 monocyte surface marker
when compared to the control.

In contrast, comparing the human blood
profile using flow cytometry pertaining to blood
counts (lymphocytes, monocytes and granulocytes)
to assess immunosuppressive potential against
HBsAg. From the results that are shown in Table 1;
it can be concluded that human whole blood is well
suited for the evaluation of its immunosuppressive
activity of flavonoid extracted from three medidina
plants.
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Table 1. Effectof variable doses of flavonoids on human blood ¢®using flow cytometry.

Plant material (mg /?n(i;sgg ul) Lymphocytes Monocytes Granulocytes
Control PBS 5.46 + 0.78 3.86+0.14 38.6+2.18
HBsAg, 20 pg/ml; 10 pl 11.94 + 1.56 8.16 + 0.52 180+ 3.78
6.25 9.18 + 1.04 518 +0.92 46.8 + 544
Mesua ferrea 125 8.76 £ 0.88 4.84+0.78 39.4 + 4.88
25 7.48 + 0.62 4.12+0.34 36.2 +3.98
50 6.14 + 0.82 3.21+0.18 32.2+4.02
100 4.24+056 3.86+0.14 28.12 +3.24
Control PBS 546 +0.78 3.86+0.14 38.6+2.18
HBsAg, 20 pg/ml; 10 pl 11.94 + 1.56 8.16 + 0.52 180+ 3.78
_ 6.25 12.24 + 1.56 6.16 + 0.24 38.2 + 4.88
Flous 125 10.14 + 0.98 502 +0.58 32.18 + 3.86
benghalensis
25 7.42+1.04 4.78 +0.82 29.6 + 3.24
50 6.24+0.78 3.64+0.76 24.6+278
100 5.18 +0.24 2.18+0.18 20.18 + 1.98
Control PBS 546+ 0.78 3.86+0.14 38.6+2.18
HBsAg, 20 pg/ml; 10 pl 11.94 + 1.56 8.16 + 0.52 180+ 3.78
_ 6.25 9.16 + 1.46 6.88 + 0.98 442 +5.78
ai?iﬂ'l';‘:rm 125 784+1.12 6.16 +0.78 34.8 + 4.84
25 6.78+0.76 594 +0.72 31.2+3.16
50 5.44 + 0.86 454 +0.66 27.4+2.88
100 4.89 +0.28 3.12+0.22 19.6+ 1.88

Flow cytometric analysis of crude flavonoids (6 28 mg/ml; 50 ul) extracted froiesua ferrea, Ficus benghalensis
and Jasminum auriculatum for determine its effect in human whole blood aghiHBsAg containing lymphocytes,
monocytes and granulocytes count. Data acquisitibri0000 events and fraction or separation of pelpulations
representing different phenotypes analysed usiligjgest software.
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Figure 2. Cytotoxicity assay. Lysed human whole blood
were cultured with HBsAg along with variable doses
of flavonoid or HBsAg alone. After 24 h, proliferan
was measured by MTT assay. The results are presente
as Mean + S.EP values: *P < 0.05, **P < 0.01,
***P < 0.001 as compared to control.

Figure 1. Effect of variable doses of flavonoid on CD14
monocyte surface market.ysed human whole blood
were treated with variable doses of flavonoid alavith
HBsAg (described in materials and methods secthol)
then lysed and wash the cells with phosphate kedfer
saline and analysed through flow cytometer (FACS,
Calibur) using forward and side scatter gating igjplor
data acquisition of 10000 events of cell populaion
representing different phenotypes analysed usiny ce
quest softwareR values:* P<0.05, **P<0.01, ***P<0.001

as compared to control.
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