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ABSTRACT

1. INTRODUCTION
The main objective of our study is to conduct its
immunopharmacological activity using flavonoids Medicinal plants produce a variety of
extracted from whole plant ofLemna minor biologically active compounds that can be
(duckweed), medicinal plant in virally infected subdivided into two categories i.e. primary
human whole blood against ovalbumin (OVA), metabolites and secondary metabolites [1]. These
specific protein antigen. For these studies, isdlat metabolites especially primary that are essential f
secondary metabolite i.e. flavonoid from whole the survival of the medicinal plant which includes
plant of duckweed and evaluated its immuno- sugars, proteins and amino acids. On the other,hand
pharmacological activity of flavonoid using variabl ~ secondary metabolites showed many uses or
concentration (i.e. 1-30 mg/ml; 50 ul) on infected medicinal properties relevant to animal and human
human whole blood samples and determine its health, some of them are beneficial and few of them
proliferation assay containing OVA and estimation are toxic [1, 2]. The major difference between éhes
of free haemoglobin content in blood plasma. In two metabolites i.e. primary that directly involvied
addition, antibody production was also estimated the growth and development of medicinal plant
against OVA using Elisa method. The results of whereas secondary metabolites are present in the
these studies showed that these flavonoids at highe form of compounds that are produced in other
doses showed immunosuppressive effect because o metabolic pathways but these are not essentialeto t
decline in proliferation, free haemoglobin contiemt functioning of the medicinal plant. In other words,
the blood plasma and antibody production. Overall, these secondary metabolites from medicinal plant
this study claimed that these flavonoids from products are also used in signaling and regulation
duckweed showed immunosuppressive activity of primary metabolic pathways. In general, these

against OVA. secondary metabolites are present in the form
of flavonoids, terpenoids, alkaloids, saponin,
Keywords: Lemna minor; Ovalbumin; Infected,; glycosides etc. [3, 4].

Proliferation; Haemoglobin.
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One of the major components of secondary
metabolites i.e. flavonoids and terpenoids that are
present almost in every medicinal plant. Most
familiar example of terpenoid i.e. artemisinin
(malaria) and taxol (cancer) are widely used as
medicine and manufactured by various pharma-
ceutical companies for these diseases [5-7]. All

organisms naturally produce some terpenoids as a

part of primary metabolism but many produce
terpenoids via secondary metabolism [5-7].
Similarly, flavonoids (e.g. quercetin, kaempferol,
catechins, and anthocyanidins) is well known fer it
antioxidant and anti-inflammatory properties [8-10]
In view of these secondary metabolites especially
flavonoids that are present abundantly in most
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and grounded into uniform powder using mortar and
pestle. The powder was used for extracting
secondary metabolites i.e. flavonoids and deter-
mined its immunopharmacological activity.

2.2. Extraction of flavonoids

Similarly, qualitative based studies of
duckweed powder were done in order to estimate its
flavonoid content. For confirmation of flavonoid
using lead acetate test, take small amount of lead
acetate solution is added into the duckweed powder
and vyellow colour precipitation will appear, it
indicates the presence of flavonoid content.

In quantitative based studies, duckweed

of these medicinal plant products and researcherspowder (1 g) was dissolved in methanol (80%, 10

start focusing on these immunopharmacological
activities.

One of the aquatic plants i.e. duckweed that
freely float on the surface of water. This plant is

ml) and then warm for 2 h at 100°C. Afterwards,
cool down the solution and then collect the filtrat
using Whatman filter paper and add ethyl acetate
(20 ml) along with distilled water (20 ml), shaking

especially seen in ponds, waste water etc. but is regularly for at least 5 minutes and then inculla¢e

present in the form of dense colonies. These
colonies eliminated submerged plants and this could
be due to the blockage of light penetration [11], 12
Most of aquatic birds, snails and fishes consumed
duckweed and it will transport to other bodies of
water. In general, most of duckweed colonies that
are present abundantly on the surface of water
which is totally covered and eliminated oxygen
level in the water and ultimately it leads to show
some harmful or adverse effects related to aquatic
animals. Duckweeds (monocotyledonous aquatic
plants; familyAraceae) are one of the world's
smallest, fastest ever growing plant and can multip
in a very short period of time [13-15]. In this @y

we discussed about its immunopharmacological
activity of secondary metabolites especially
flavonoids extracted from whole part of duckweed
against OVA, specific protein antigen.

2. MATERIALS AND METHODS
2.1. Plant material

Duckweed, whole plant material was
collected from VSBT pond, Baramati, Maharashtra.

First of all, whole part was washed thoroughly
under tap water and then with distilled water.

solution overnight at room temperature. After
incubation, two different layers were observed i.e.
upper layer (i.e. ethyl acetate) and lower layer
(flavonoids). Finally, evaporate the upper phase i.

ethyl acetate solution and then dried the plant
extracts (flavonoids) settled at the bottom [16].

2.3. Lymphocyte proliferation assay

Anti-coagulant, EDTA human blood samples
(virally infected) were collected from Mangal
Pathology Laboratory, Baramati, Maharashtra,
India. In this study, lysed human whole blood (100
pl) were cultured with variable doses of flavonoids
(1-30 mg/ml, 50 ul) extracted from duckweed
powder along with or without ovalbumin (1 mg/ml,
50 ul). Incubate 96-well plates for 48 h at°’G7
OVA used as standard for these immunological
studies. Centrifuging (2500 rpm for 10 minutes at
4°C) the plates and then add fresh complete
medium was added into the 96-well plates.
Again, incubating the plates for another 4 h along
with MTT (5 mg/ml, 10 ul) continued. After
incubation, the plates were suddenly centrifuged
with discarding the supernatant, collecting the
pellet and finally dispersing in dimethyl sulph-
oxide (DMSO) solution. The optical density was

Thereafter, duckweeds were dried in a shady areameasured at 570 nm [17, 18].
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2.4. Estimation of free haemoglobin

Lysed virally infected human whole blood
(n = 6; 10 cells/well; 100 pl) were collected and
cultured in 96 well flat bottom tissue -culture
plate for 48 h incubation along with variable doses
of flavonoids (1-30 mg/ml; 50 pl). Collect and
transfer the samples from culture plate into 3 mi
falcon tube. Centrifuge the samples at 6000 rpm
at 4°C and then washed with PBS pertaining to
observe the free haemoglobin in the supernatant.
Finally samples were analysed through UV visible
spectrophotometer at 570 nm [19].

2.5. ELISA

Indirect Elisa was performed for estimating
antibody production against ovalbumin (OVA, 100
ung/well) using variable doses of flavonoids and
terpenoids (1-30 mg/ml; 50 pl). OVA used as
coating antigen and incubate the plate for
overnight at 4°C. After incubation, first of all
block this plate with 1% bovine serum albumin
(BSA). Incubate the plate for one hour at room
temperature and then wash the plate with PBS
(2-3 times). Thereafter, add variable concentration
of flavonoids and terpenoids (1-30 mg/ml; in
96 well plate. Incubate the plate for another 4 h
incubation at carbon dioxide incubator. Afterwards,
again wash the plate with PBS (2-3 times) and
then add secondary antibody (horse antiserum;
1:10000 dilution). Incubate the plate for another
1h at carbon dioxide incubator. After incubation,
wash the plate with OBS and then add substrate,
TMB. Incubate the plate for another 10-15 minutes
in dark at room temperature. Afterwards, stop
solution was added and optical density was
measured at 450 nm [20].

2.6. Statistical analysis

The difference between control and treated
group of flavonoids extracted from duckweed is
determined by one way ANOVA test (Bonferroni
multiple comparison test). *P <0.05; *P<0.01;
***P<0.001.

Immunopharmacological activity of flavonoids from Lemna minor

3. RESULTS
3.1. Lymphocyte proliferation assay

The effect of variable doses of flavonoids
from duckweed on antigen (OVA) specific immune
response in virally infected lysed human whole
blood as shown in Fig. IThe results showed its
decline in proliferation rate at higher doses of
flavonoids and terpenoids. Overall, this study
showed its immunosuppressive effect.

=
=

|

Doses (mg/ml; 50 pl)

ovA

Control —

0 0.2 0.4 0.6 0.8 1 1.2 14 1.6

0D at 570 nm (Mean £ 5.E.)

Figure 1. Proliferation assay. To determine the effect of
variable doses of flavonoids (1-30 mg/ml, 50 ul)
extracted from whole plant of duckweed on virally
infected lysed human whole blood. Values are exges
as Mean = S.E. The difference between the controls
versus variable doses of flavonoid is determinecbbg
way ANOVA test (Bonferroni multiple comparison
test).).*P<0.05; **P<0.01, ***P<0.001.

3.2. Estimation of free haemoglobin

At higher doses of flavonoids showed decline
in free haemoglobin content as shown in Fig. 2
in virally infected lysed human whole blood as
compared to control.

3.3. ELISA

The results of these studies related to
flavonoids on antibody production against OVA as
shown in Fig. 3. At lower doses, there is slightly
enhancement in antibody production but at higher
doses, there is decline in antibody production as
compared to control.
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o confusion related to its identification, effectiems,

o7 efficacy, dosage, toxicity, standardization, and
s ML;, regulation. As per WHO, traditional medicine is
3 0s more popular in all regions of the world and it® us
_% o I ML T is rapidly expanding even in developed countries as
E = 03215 = well. In view of this, variety of medicinal plant
E 02 MLS products that are reported in Baramati region,
S oz Maharashtra, India and its knowledge about its

S ua e omen  ovarao medicinal properties has been accumulated

Dases (mg/m; 50 i) regarding various diseases e.g. rheumatoid aghriti
Figure 2. Estimation of free haemoglobin content. To cancer, autoimmune diseases etc. Recently, more
determine the effect of variable doses of flavoadit-30 than two thousand medicinal plants are mentioned
mg/ml, 50 pl) extracted from whole plant of duckeem in Ayurvedic systems of medicine [1]. Out of these,
total haemoglobin content in virally infected lysagman number of medicinal plants that are reported and

whole blood. Values are expressed as Mean + S.E. Th |aimed its immunosuppressive properties. In view
difference between the controls versus variableeslas of this, we worked on various medicinal plants
flavonoid S dete.rmmed by one way ANOVA test especiallyLemna minor (duckweed) [11, 12] and
(Bonferroni multiple comparison test). *P<0.05; d d boli e f id q
*P<0.01, **P<0.001. extract_e Secnon a.lry meta o.ltes |.e.. ?.VOI’]OI S an
determined its immunological activity against
specific protein antigen. In this study, our result

o5 showed that these flavonoids showed immuno-
02 suppressive effect in case of virally infected homa
07 I T . whole blood samples at higher doses. This activity
£ . of this fraction especially flavonoids and terpesoi
fr W T may be attributed due to the presence of active
803 molecules in the extract [9, 10]. The capacity of
E:i - . . - - these active molecules may have some useful
0 applications in various disease disorders e.g.
conerel P s g o ® autoimmune disease, organ transplant rejection etc.

Figure 3. ELISA. Indirect ELISA was assayed using In this study, exposure of variable doses of

OVA as coating antigen using variable doses ofoifevid flavonoids isolated from dupkwged, medicinal planj[
from whole plant of duckweed for determining andpo ~ Products caused a reduction in free haemoglobin
titre. Horse anti-serum used as secondary antibddg. content at higher doses in case of lysed virally

difference between control and variable doses of infected human whole blood samples. Due to
flavonoid is determined through one way ANOVA sudden decline in free haemoglobin content in
test (Bonferroni multiple comparison test). *P <0%. virally infected blood clearly showed its
**P <0.01 and ***P < 0.001. immunosuppressive effect. Further immunological
studies are needed in order to confirm its
immunosuppressive activity of this medicinal plant
and evaluate its activity or potential in the treant
of various disorders. According to the literature,
major factors that are associated with virally
infected blood profile i.e. high haemoglobin
concentration in blood plasma. Regulation of these
components using flavonoids, secondary metabolite
from duckweed, medicinal plant is the major goal of
this study.

Immunological validation of these flavonoids
isolated from duckweed and proved its efficacy in

4. DISCUSSION

The use of various medicinal plant products is
believed to be an age-old tradition. Numerous
studies were conducted by various researchers and
proved that these natural plant based products are
useful for diverse ailments and diseases. Mostef t
health care professionals including researchers all
over the world have shown some interests in the
medicinal uses of these plant products but lot of
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order to reducing the free haemoglobin content in 2.
virally infected blood and also reduction in antlgo
production against specific protein antigen. From
these results related to its potential effectivenes 3.
against virally infected blood samples, it is assdm

that these flavonoids isolated from medicinal plant
products that played in the management of 4
infectious diseases, which needs further explanatio

for necessary development of drugs and nutra-

ceuticals from natural resource. 5.
5. CONCLUSION
6.

This study showed its immunosuppressive
effect of flavonoid from duckweed against specific
protein antigen. Further immunological investi-
gation is also required to extract the active
compound which can be observed as a potent
immunosuppressive drug.
AUTHOR’S CONTRIBUTION 8.

This work was carried out in collaboration between
three authors. SS, AG and VM designed the study,
wrote the protocol and interpreted the data where
SS and AG anchored the field study, gathered
the initial data related to his M.Sc. Microbiology
dissertation work under AG guidance and performed 9
preliminary data analysis. AG, SS, BS and VM
managed the literature searches whereas AG and SS

produced the initial draft. The final manuscripsha 10

been read and approved by all authors.

TRANSPARENCY DECLARATION

11.

Authors have declared that no conflict of interests
exists.

12.

ETHICAL APPROVAL

These studies were conducted under [IBSC 13.

guidelines and approved by Savitribai Phule Pune
University.

14.

REFERENCES

1. Gupta A, Khamkar PR, Chaphalkar SR.

Applications and uses of active ingredients from 15

medicinal plants. Ind J Novel Drug Deliv. 2014;
6(2): 106-111.

Immunopharmacological activity of flavonoids from Lemna minor

Pichersky E, Gang DR. Genetics and biochemistry
of secondary metabolites in plants: an evolutionary
perspective. Trends Plant Sci. 2000; 5: 439-445.

Croteau R, Kutchan TM, Lewis NG. Natural
products (secondary metabolites). Biochem Mol
Biol Plants. 2000; 24: 1250-1319.

Gupta A. Immunopharmacological activity of
medicinal plants. J Clin Exp Immunol. 2016; 1(1):
1-5.

Kitajima J, Kimizuka K, Tanaka Y. Three new
sesquiterpenoid glucosides &icus pumila fruit.
Chem Pharm Bull. 2000; 48(1): 77-80.

Treitler DS, Li Z, Krystal M, Meanwell NA, Snyder
SA. Evaluation of HIV-1 inhibition by
stereoisomers and analogues of the sesquiterpenoid
hydroquinone peyssonol A. Bioorg Med Chem
Lett. 2013; 23(7): 2192-2196.

Wratten SJ, Faulkner DJ, Hirotsu K, Clardy J.
Diterpenoid isocyanides from the marine sponge
Hymeniacidon amphilecta. Tetrahedron Lett. 1978;
19(45): 4345-4348.

Grayer RJ, Kite GC, Abou-Zaid M, Archer LJ. The
application of atmospheric pressure chemical
ionisation liquid chromatography-mass
spectrometry in the chemotaxonomic study of
flavonoids: characterisation of flavonoids from
Ocimum gratissimum var. gratissimum. Phytochem
Anal. 2000; 11: 257-267.

Macdonald 10, Oludare AS, Olabiyi A. Phytotoxic
and anti-microbial activities of flavonoids in
Ocimum gratissmum. Life Sci. 2010; 7: 3.

Kosalec |, Bakmaz M, Pepeljnjak S, Vladimir-

Knezevic S. Quantitative analysis of the flavonoids
in raw propolis from northern Croatia. Acta Pharm
Zagreb. 2004; 54: 65-72.

Davis SM, Drake KD, Maier KJ. Toxicity of boron
to the duckweed Spirodella  polyrrhiza.
Chemosphere. 2002; 48: 615-620.

Driever SM, Nes EHV, Roijackers RMM. Growth
limitation of Lemna minor due to high plant density.
Aquat Bot. 2005; 81: 245-251.

Prasad MNV, Malek P, Waloszek A, Bojko M,
Strazalka K. Physiological responses bémna
trisulca L. (duckweed) to cadmium and copper
accumulation. Plant Sci. 2001; 161: 881-889.

Axtell NR, Sternberg SPK, Claussen, K. Lead and
nickel removal usingviicrospora andLemna minor.
Biores Technol. 2003; 89: 41-48.

Kamal M, Ghaly AE, Mahmoud N, Cote R.
Phytoaccumulation of heavy metals by aquatic
plants. Environ Int. 2004; 29: 1029-1039.

Current Life Sciences 2017; 3 (2): 22-27



27 | Sharma et al.

16.

17.

18.

Gupta A, Chaphalkar SR. Cytotoxic and
immunosuppressive activity of terpenoids from
Prosopis spicigera, Mimusops elengi and
Terminalia arjuna. Int J Univ Pharm Biosci. 2016;
5(1): 32-39.

Gupta A, Chaphalkar SR. Antidiabetic activity of
Calotropis gigantea in human whole blood. J Dis
Global Health. 2016; 6 (3): 107-112.

Gupta A, Chaphalkar SR. Inhibition of antigen
specific T cell population usinGalotropis gigantea

19.

20.

Immunopharmacological activity of flavonoids from Lemna minor

and Terminalia arjuna. J Biol Nat. 2016; 5(1): 14-
19.

Bansode T, Gupta A, Shinde B, Salalkar BK. Partial
purification and antidiabetic effect of bioactive

compounds isolated from medicinal plants.
MicroMed. 2017; 5(1): 1-7.

Gupta A, Chaphalkar SR. Immunoadjuvant potential
of Azadirachta indica against rabies, hepatitis and
DPT vaccine antigen. Int J Med Pharmac Sci. 2015;
5(7): 1-5.

Current Life Sciences 2017; 3 (2): 22-27



