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Abstract

Gynura nepalensis DC, belonging to the family Compositae, is widely distributed in China.
Traditionally, this plant is used in the treatment of various ailments, including infections, hyperglycemia
and hypertension. This study aimed to perform a preliminary phytochemical analysis of the crude
aqueous leaf extract of G. nepalensis along with its toxic and protective effects by using a number of in
vitro and ex vivo test models. Toxicity was tested in Allium cepa, while the protective effects such as anti-
inflammatory in egg albumin and membrane stabilizing and clotlysis capacity in human erythrocytes. The
results suggest that the plant possesses alkaloids, tannins, flavonoids, steroids, saponins, glycosides
and reducing sugar. G. nepalensis exerted time and concentration-dependently toxicity in A. cepa.
However, at 72 h the plant extract showed an adaptation capability at low concentration (2.5 - 15% v/v),
possibly by reducing DNA damage index in the eukaryotic test system, which was further confirmed in
the anti-inflammatory, thrombolytic and membrane stabilizing test, where the extract within the range
of 0.12 - 0.36% v/v was found to inhibit protein denaturation and hemolysis, with an enhanced clotlysis
capacity in the test systems. A concentration-dependent activity of the extract was seen in the latter
cases. In conclusion, G. nepalensis possesses many important phytoconstituents and exerted toxic
effects in A. cepa at high concentration, while protective effects other test systems at low
concentrations. Further studies are highly appreciable to isolate the responsible phytochemicals for the
observed biological effects.
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Introduction

Traditional medicinal plants or natural products
have been widely used as major sources of drugs in
the pharmaceutical industry. A natural product is a
chemical compound or substance produced by a
living organism that is, found in nature. In the
broadest sense, natural products include any
substance produced by life (Link:
file:///C:/Users/INTER_WAVE/). “All these herbs can
work like true medications in our bodies. We've
given you true scientific reasons why they work,
which means they really do work.”- Dr. Mehmet Oz,
The Dr. Oz Show (with Chris Kilham as Guest Star).

Approximately 449 plants have been used in
Bangladesh (Ghani, 1998). A recent study suggests
that 122 compounds isolated from only 94 plants are
using drugs globally. It also demonstrates that 80%
of these plants have ethnomedical use and identical
or related to the current use of plant-derived active
ingredients (Fabricant and Farnsworth, 2001). As the
people are becoming aware of the potency and the
side effect of synthetic drugs, there is an interest in
the natural product remedies with a basic approach
towards the nature (Verma and Sing, 2012). In
developing countries like India, Bangladesh, farmers
are practicing cultivation of medicinal (herbal)
plants to get additional income. In the 18" century,
knowledge about medicinal plant resulted from
expansion of drug use, but attempts to identify the
active ingredients from plants were unsuccessful. In
the early 19" century, the term 'pharmacognosy'
was used by Johann Adam Schmid (1759-1809), but
the main shift came when it became clear that the
pharmaceutical properties of plant molecules can be
isolated and characterized. Since 20" century the
integration of ethnobotanical, pharmacological and
phytochemical studies had been evident (Clardy and
Walsh, 2004). Ultimately, herbal remedies and
natural products became transformed into
chemically defined drugs (Clardy and Walsh, 2004)
and modern techniques for separation, structure
elucidation, screening and combinatorial synthesis
hassled to the revitalization of plant products as a
source of new drugs (Ganesan, 2002; Steinbeck,
2004). This has opened up a new opportunity and
avenues for drug development.

As our lifestyle is now getting techno-savvy, we
are moving away from nature. But we cannot

escape from nature being part of nature. Plants
have been used for medicinal purposes from a long
time before prehistoric period. Since most medicinal
plants occur naturally in a large number of countries
a plant with potential importance in one country
may have been studied by scientist. Considerable
time and effort will be saved if their findings will be
made available to all interested people (Farnsworth
et al., 1985). Evidence exists that Unani Hakims,
Indian Vaids and European and Mediterranean
cultures were using herbs for over 4000 years as a
medicine.  Recently, WHO (World Health
Organization) estimated that 8o % of people
worldwide rely on herbal medicines for some aspect
of their primary health care needs. According to
WHO, around 21,000 plant species have the
potential for being used as medicinal plants. It has
been estimated, that in developed countries such as
United States, plant drugs constitute as much as 25%
of the total drugs, while in fast developing countries
such as India and China, the contribution is as much
as 80%. Treatment with medicinal plants is
considered very safe as there are no or minimal side
effects. Medicinal plants are considered as rich
resources of ingredients which can be used in drug
development pharmacopoeial, non-pharmacopoeial
or synthetic drugs (WHO, 2002).

Increasing the price of synthetic medicines
continuously, people are trying to seek or resort to
medicinal plants as cheaper, available and less toxic
alternatives to get cured of their illness. Such
decision of using medicinal plant is based on local
wisdom and folk of knowledge (Pena et al., 2018).
Gynura nepalensis DC belonging to the family
Compositae is a medicinal plant with wide curative
applications based on ethnomedical knowledge (Yu
et al, 2016). G. nepalensi utilized as an ethno-
medicine to cure a wide range of human sickness
such as diabetes, cuts or wounds, indigestion,
cough, asthma, kidney stones, hepatitis, gall bladder
stones, urinary tract bleeding, hemorrhoids,
constipation, diarrhea, vomiting, blood poisoning,
fertility —problems, septicemia, skin allergy,
rheumatism, high cholesterol levels and low blood
pressure only its hypolipidaemic, hepatoprotective,
antimutagenic, antioxidant and radioprotective
potentials using either ethanolic or methanolic
extracts have been directly investigated based on
reported studies (Pena et al, 2018).
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About 40/44 species of Gynura are distributed in
Africa, South and East Asia and Australasia
(Vanijajiva, 2009; Vanijajiva and Kadereit, 2011; Afroz
et al., 2014). It is also known as Philippine Ashitaba
or Nepal Gynura (Retano et al., 2018). This plant is
also known as G. nudibasis, G. foetens, and Cacalia
nepalensis (Link: file:///C:/Users/INTER_WAVE). The
phytochemicals, also referred to as secondary
metabolites, are responsible for  diverse
pharmacological activities, many of which have
been found useful by humans in the alleviation of
the numerous ailments that afflict them
(Rahmatullah et al, 2010) Basic and clinical
investigations indicate that chlorogenic acid may
alleviate type 2 diabetes, obesity and cardiovascular
disease as well as other diseases. In vitro studies
have also demonstrated a protective effect of
chlorogenic acid on cardiomyocytes against damage
induced by oxidative stress (Yu et al.,2016). Flower
extract of G. nepalensis is used for treatment of the
hyperlipidemia along with its hepatoprotective
effect (Nigam et al., 2012). The juice of the plant is
applied to heal cuts and wounds (Manandhar, 2002).
In Bangladesh, the leaves of the plant are used in
diabetes. various studies show that antidiabetic
drugs and antioxidants delayed or prevented the
onset of type 2 diabetes mellitus in patients with
impaired glucose tolerance (Montonen et al., 2004;
Kawamori, 2009; Phung et al., 2011). More than 400
plants, such as Momordica charantia and Gynura spp.
have been shown to have antidiabetic activities in
vitro and in vivo (Li et al., 2009; Liu et al., 2010; Deng
et al.,, 2011; Singh et al., 2011; Algariri et al., 2013; Tan
et al,, 2013) . Antioxidants, such as vitamin E and
flavonoids, have also proven beneficial to diabetes
as they decrease the risk of complications
(Bonnefont and Rousselot, 2004).

This study aims at screening of phytochemical
and toxicity analysis along with the investigation of
anti-inflammatory and membrane stabilizing, and
clotlysis activities of the aqueous crude extract of G.
nepalensis.

Plant morphology

Gynura nepalensis DC, belonging to the family
Compositae, is widely distributed in China, and its
leaves have been used as a folk medicine for the
treatment of hyperglycemia and hypertension.
Phytochemical studies have revealed the presence

of chlorogenic acid and its derivatives as major
components (Yu BW et al., 2016). The leaves are also
used to treat diabetes that has been reported in
Bangladesh (Afroz et al., 2014) and in the Philippines
(Ursulom and Rialubin, 2013) and G. nepalensis’s
juice is used to heal cuts and wounds in Nepal
(Manandhar, 2002; Afroz et al., 2014) and in external
wounds in the Philippines (Ursulom and Rialubin,
2013).

G. nepalensis is a perennial herb with stems erect
or ascending, robust, 30-45 cm tall, woody at base,
about 1 cm in diameter, corymbosely branched in
upper part, densely reddish-yellow woolly. In terms
of phenology, “the plant is flowering and fruiting all
year round”” according to Vanijajiva (2009) but Afroz
et al. (2014) reported its phenology from March to
August. The leaf extract of G. nepalensis is one of the
40 ethnomedicinal plants used to treat indigestion
by the members of the Apatani tribe, in the Ziro
Valley of Arunachal Pradesh, one of the 28 states in
Northeast India and also considered the 12th mega
bio-diverse regions of the world (Kala, 2005). G.
nepalensis is utilized as an ethno medicine to cure a
wide or vast range of human sickness such as
diabetes, cuts or wounds, indigestion, cough,
asthma, kidney stones, hepatitis, gallbladder stones,
urinary tract bledding, hemorrhoids, constipation,
diarrhea, vomiting, blood poisoning, fertility
problems, septicemia, skin allergy, rheumatism, high
cholesterol levels and low blood pressure only its
hypolipidaemic,  hepatoprotective,antimutagenic,
antioxidant and radioprotective potentials using
either ethanolic or methanolic extracts have been
directly investigated based on reported studies
(Renato et al., 2018). The plant contains catechic
tannins, saponins (Gracilla and Bagunu, 2011; San
Andres, 2014; Salas, 2016), alkaloids, tannins,
flavonoids (Gracilla and Bagunu, 2011; Sales, 2014;
San Andres, 2014; Salas, 2016), and steroids (with 2-
deoxysugars) (SanAndres, 2014).

Methods
Ethical statement

This study was approved by the Ethical
Committee under the Department of Pharmacy,
Bangabandhu Sheikh MujiburRahman Science and
Technology University (BSMRSTU) (Approval No.

20140109034).
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Collection and identification of plant materials

Leaves and stems of the plant were collected
from Gopalganj District, Bangladesh in August 2018
and were identified by, Forest Research Institute,
Bangladesh (FRIH, BD). A voucher specimen was
deposited there with an accession number BFRIH-

5113.
Preparation of plant extract

Freshly collected plant materials were washed
with running tap water and crushed with the aid of a
mortar and pestle to get 100% crude extract, which
was then diluted with a little amount of distilled
water.

Sources of reagents and chimicals

Copper sulphate (CuSO,.5H,0) was analytical
grade and purchased commercially from Merck,
India. Acetyl salicylic acid was kindly provided by the
Zenith Pharmaceuticals Ltd., Bangladesh.
Streptokinase (Durakinase Powder for Injection, 1.5
million units) was purchased from Dong KookPharm.
Ltd., Korea. Other reagents and chemicals were
analytical grade and were purchased commercially
from Merck, India.

Phytochemical screening

A preliminary phytochemical investigation was
done to find out the presence of alkaloids, steroids,
triterpenoids,  saponins, tannins, glycosides,
reducing sugars, and flavonoids (Trease, 1992).

Evaluation of toxic effects in A. cepa and
determination  of  half-minimal  inhibitory
concentration (1Cso)

The outer layers and budding parenchyma of the
central crown of onions were carefully removed by
making a small circular incision to facilitate root
growth. The bulbs were then rinsed with tap water
for 20 min and the root portion was soaked in
distilled water in previously washed and clean glass
containers (capacity: 15-20 mL) for the first 24 h at
25 * 1 °C in the dark. Only, the Allium with
satisfactory root growth were transferred to the
controls or sample containers (five for each
concentration) for 24, 48 and 72 h of exposure.
After the exposure period, the roots were counted
and measured in mm. To determine the toxicity of
the crude extract root growth inhibition was

calculated (Konuk et al, 2007). IC, was also
determined for the test sample. Distilled water and
CuS0,.5H,0 were used as negative and positive
controls, respectively. CuSO,4.5H,0 was dissolved in
distilled water to attain 6 pg/mL.

Evaluation of anti-inflammatory activity (egg
albumin test)

From the Allium cepa test, ICso was found at 24 h
0.44%. In this study, 1/3*" of the ICs, was considered
as highest test concentration. Then five successive
dilutions of this concentration, such as 0.36, 0.30,
0.24, 0.18 and o0.12%were used in this assay. This
study was carried out according to the method
described by Konuk et al. (2007). Briefly, the extract
was reconstituted with distilled water. Distilled
water and acetyl salicylic acid (ASA) were used as
negative and positive controls, respectively. ASA
was dissolved in distilled water to attain the
concentration 100 pg/mL.This test was carried out
with a slight modification of Ullah et al. (2014).
Briefly, the reaction mixture (5 mL) consisted of 0.2
mL of egg albumin (from hen’s egg), 2.8 mL of
phosphate buffered saline (PBS, pH 6.4) and 2 mL of
varying concentrations of extract. A similar volume
of distilled water served as negative control. Then
the mixtures were incubated at (37 °C £ 2) in a BOD
incubator (Lab line Technologies) for 15 min and
then heated at 70 °C for 5 min. After cooling, their
absorbance was measured at 660 nm (LABOCON
MODEL: LUVS-201, monochromatic beam) by using
the vehicle as blank. The percentage inhibition of
protein denaturation was calculated by using the
following formula:

3 Abscon ro —AbS es
% Inhibition === ; TPt 100
Scontrol

Evaluation of membrane stabilization test

This study was carried out according to the
method described by Ullah et al. (2014) with a slight
modification. Briefly, fresh whole blood (3 mL)
collected from the healthy volunteers into
heparinized tubes was centrifuged at 2000 rpm for 2
min. A volume of normal saline equivalent to that of
the supernatant was used to dissolve the red blood
pellets (RBCs). The volume of the dissolved RBCs

http://pharmacologyonline.silae.it
ISSN: 1827-8620


http://pharmacologyonline.silae.it/

PhOL Aktar, et al.

140 (pag 136-153)

obtained was measured and reconstituted as a 10%
(v/v) suspension with an isotonic buffer solution (10
mM sodium phosphate buffer, pH 6.4). The buffer
solution contained 3.1202 g of NaH,PO,, 1.7799 g of
Na;HPO, and 4.383 g of NaCl in 500 mL of distilled
water. The reconstituted RBCs (resuspended
supernatant) was used as such.

Evaluation of anti-atherombosis activity

The aqueous crude extract at 0.36, 0.30, 0.24,
0.18 and 0.12% was used in this study. Experiments
for clot lysis were carried as reported earlier Prasad
et al. (2006). In brief, 4 mL venous blood drawn
from healthy volunteers (human who are not
currently using oral contraceptive or anticoagulant
therapy) and was distributed in Gr. I: negative
control  (distilled water); Gr. Il: standard
(streptokinase) and Gr.lI-VIl: for 5 different
concentrations of the aqueous crude extract pre-
weighed sterile microcentrifuge (alpin/ephendorf’s)
tubes (0.5 mL/tube) and incubated at 37 °C for 45
min. After clot formation, serum was completely
removed without disturbing the clot and each tube
having clot was again weighed to determine the clot
weight (clot weight = weight of clot containing tube
- weight of the tube alone). To each micro-
centrifuge tube containing pre-weighed clot, 100 pL
of crude extract of the plant were added separately.
As a positive control, 100 pL of streptokinase and as
a negative control, 100 uL of distilled water were
added separately. All the tubes were then incubated
at 37 °C for 90 min and observed for clot lysis. After
incubation, fluid released was removed and tubes
were again weighed to observe the difference in
weight after clot disruption. Difference obtained in
weight taken before and after clot lysis was
expressed as percentage of clot lysis. The
experiment was carried out (duplicated) at different
days with the blood samples of same healthy
volunteers.

Statistical analysis

Values are mean +* standard error mean (SEM)
and percentages. The data were analyzed by means
of analysis of variance (ANOVA) followed by Tukey
tests by using GraphPad Prism (version 6.0),
considering p<0.05 at 95% confidence level.

Results

The aqueous crude extract of herb revealed the
presence of alkaloids, tannins, saponins, steroids,
glycoside, flavonoids, and reducing sugar.

Table 1 suggests a concentration and time-
dependent toxic effect in A. cepa at 24 h. The
highest root growth (RG) inhibition was observed at
exposure time 72 h in 20% concentration, while
lowest at 72 h in 2.5% crude extract of the plant. A
reduction in RG was seen in 10 — 20% extract at 48 h,
while in 2.5 — 15% at 72 h in comparison to the
exposure time 24 h. Moreover, a reduction in RG in
comparison to the exposure time 48 h at 72 h was
also seen in 2.5 — 10% crude extract. The half minimal
inhibitory concentrations calculated for 24, 48 and
72 h are 1.08 * 0.10, 1.01 = 0.10 and 2.23 * 0.07,
respectively.

In egg albumin (in vitro) test, the crude aqueous
extract of the plant showed an anti-inflammatory
effect in a concentration-dependent manner. The
extract exhibited highest inhibition of albumin
denaturation at 0.36% (v/v). The standard ASA at 100
pg/mL exhibited better anti-inflammatory effect
than the test sample. The ECs, calculated for the
extract was 0.31 £ 0.04% (v/v). Multiple comparison
study between the concentrations and standard for
each test suggests that the extract at 0.24 to 0.36%
produced significant effects in comparison to the
0.12 and 0.18% groups. ASA exerted a significant anti-
inflammatory effect when compared to all the test
concentrations (Table 2).

The membrane stabilization assay performed in
HRBC (ex vivo) method suggests that the extract
concentration-dependently inhibited heat-induced
hemolysis, where the highest inhibition capacity was
seen in 0.36 % (v/v) extract. The ECs, calculated for
the extract was 0.33 = 0.05% (v/v). Multiple
comparison study between the concentrations and
standard for each test suggests that the extract at
0.18 to 0.36% (v/v) produced significant effects in
comparison to the 0.12% group. ASA exerted a
significant anti-inflammatory effect when compared
to all the test concentrations (Table 2).

The crude ag. extract of the plant showed
clotlysis capacity in a concentration-dependent
manner. Highest clotlysis (41.12 £ 5.52) was observed
in 0.36% extract. The standard, SK produced clotlysis
81.08 * 0.01%, while NC group exhibited a negligible
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clotlysis capacity (2.78 + 0.08). The clotlysis capacity,
when compared between the test groups and SK
group, suggests that both the extract and SK
produced significant (p <0.01, p <0.001) clotlysis
effects in comparisons to the NC group. The extract
at 0.36% showed significant clotlysis capacity as
compared to the 0.12 - 0.24% extract groups, while at
0.30% in comparison to the 0.12 and 0.18% groups,
and the 0.24% group only in comparison to the 0.12%
group. The SK group exhibited significant (p <0.001)
clotlysis capacity when compared with the NC and
all the concentrations treated with the plant extract
(Table 3).

Pearson's correlation

Pearson’s correlation study suggests that the
herb’s aqueous extract mediated anti-inflammatory,
anti-atherothrombosis and membrane stabilizing
activities are correlated. According to Figure 1A, an
increase in membrane stabilizing capacity has been
linked to the increase in anti-inflammatory effect
gradually till 0.09% concentration. However, a rapid
change of both activities was seen at 0.12 and 0.15%
concentrations. However, in the case of anti-
atherothrombosisvs anti-inflammatory effect (Figure
1B) and membrane stabilizing vs  anti-
atherothrombosis effect (Figure 1C) sharp changes
were observed from 0.12 to 0.15%.

Discussion

The root length, in Allium test is an important
parameter, reflecting the toxicity of the additive;
elongation of A. cepa and can serve as a sensitive
external signal of continuous internal cellular events
(Adeyemo and Farinmade, 2013). According to Qin
et al. (2015) toxic substance can accumulate in roots
of A. cepa and inhibit root growth, results in
chromosomal aberrations (e.g., C-mitosis,
chromosomal bridges, chromosomal tack and
micronuclei). It may be due to the accumulation of
toxic agents at the meristematic cell site of the root
tip and substantially impaired the microtubule
arrangements in this eukaryotic test system.
Therefore, the toxicity and cytotoxic effects that
cause an inhibition in root growth in A. cepa are
generally related to the cell cycle elongation during
differentiation (Fusconi et al, 2006), apical
meristematic activity (Webster and Macleod, 1996),

and inhibition of protein synthesis (Seth et al,
2007).

Secondary metabolites, especially alkaloids,
glycosides and the polyphenols possess antioxidant
capacity (Kumar Singh and Patra, 2018). Strong
antioxidants at high concentration may act as pro-
oxidants and can induce «cytotoxic effects in
eukaryotic test systems (Melo et al., 2016). Both
oxidative (Zhou et al., 2016) and anti-oxidative stress
(Zhou et al., 2018) is capable to cause damage to the
cell macromolecules, such as protein,
carbohydrates, lipids and genetic materials (e.g.,
DNA and RNA). In this study, G. nepalensis extract
was found to exert cytotoxic effects within 2.5 to
20% (v/v), which is equivalent to 25-200 mL/kg for
experimental animals. The extract exerted more
cytotoxic effect of high concentration.

Each biological system has its own repair systems
that can act against oxidative stress and cytogenetic
alterations caused by toxicants coming from various
origins (Kim et al, 2017). Cytotoxicity can be
attained by several ways, including ROS-induced
oxidative stress and mitochondrial dysfunctions,
DNA damage, apoptosis, necrosis, cell cycle arrest,
chromosomal aberrations, and so on (Sharma et al,,
2015). Certain protective agents, especially the
antioxidants can act against these types of
detrimental effects (Sevcovicova et al., 2014). There
are reports that plant-based antioxidants (e.g.,
alkaloids, glycosides, flavonoids) can act against
DNA damage (Pistollato et al., 2015). Therefore, the
extract-induced cytotoxic effects and the system-
mediated adoption at 48 and 72 h may link to the
plant containing such types of antioxidant groups.
These results are an agreement with the previous
reports, demonstration of low-concentration
mediated antioxidant (Quiming et al.,, 2016) and
protective (Yu et al., 2016; Renato et al., 2018)
effects of the plant.

Inflammation is induced by cyclooxygenase
enzymes, which is responsible for the conversion of
arachidonic acid to prostaglandin and this enzyme is
inhibited by anti-inflammatory drug. But excessive
or long-term usage of those drugs tends to result to
serious events like gastric or peptic ulcer (Wallace,
2001; Shih and Chang, 2007), cardiovascular
sickness, and renal failure (Huerta et al., 2002).
Research on anti-inflammatory drug based on many
herbal plants has great therapeutic activity and
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fewer side effects compared to synthetic drugs. The
experiment on an aqueous crude extract of many
medicinal plants for anti-inflammatory activity has
done by HRBC membrane stabilization method and
egg albumin (in vitro) test. Erythrocyte membrane is
analogous to lysosomal membrane and stabilization
of lysosomal membrane is urgent in reducing the
inflammatory responses by preventing the release
of lysosomal chemicals such as bacterial enzymes,
proteases histamine, prostaglandin, leukotriene and
damage extra cellular release. The acute or chronic
inflammation is occurring with the release of
extracellular activities of these lysosomal enzymes
(Iwueke et al., 2006).

Protein denaturation means protein loss their
tertiary and secondary structure of external stress
or some substances such as a strong acid or base,
inorganic salt, or organic solvent or heat. The most
important cause of inflammation is denaturation of
protein. To inhibit protein denaturation, indicate the
anti-inflammatory effect of a drug (Patel and Desai,
2016). In this study, G.nepalensis extract showed
anti-inflammatory and membrane stabilizing
capacity by inhibiting the heat-induced lysis of
erythrocyte membrane.

Risk assessment for any substance prior to install
in any biological system is an important issue (Arvay
et al, 2018). In essence, checking of the
inflammatory response to a substance and the
effects of it on cell membrane stability is two major
consequences (Bag et al., 2013). Plants containing
secondary metabolites, especially the polyphenols
and flavonoids (Karaoglan et al., 2018; Sdayria et al.,
2018), alkaloids (Majinda, 2018) having antioxidant
capacity may impart anti-inflammatory effects in
biological systems.

Generally, inflammation is a type of protective
response, but at severity level, it may cause serious
problems in our body, including cardiovascular
(Golia et al., 2014) and neurological diseases and
disorders (Khansari and Sperlagh, 2012). Previous
scientific reports also suggest that the plant has
antioxidant, anti-inflammatory and membrane
stabilizing (Sen et al., 2013) capability. Examples of
plant extract containing antioxidant as well as anti-
inflammatory and membrane stabilizing capacity are
numerous (Arawwawala et al., 2010; Sreejith et al.,
2010; Sen et al., 2013). This study is an agreement

with the previous study (Quiming et al., 2016;
Sultana and Bachar, 2018).

Erythrocyte membrane stabilization of lysosomal
has great contribution to decrease the inflammatory
responses by preventing the release of lysosomal
chemicals such as bactericidal enzyme proteases,
histamine and prostaglandin (Iwueke et al., 2006).
This study indicates a concentration-graded anti-
inflammatory and membrane stabilizing capacity of
G. nepalensis.The results of the present work
suggest that the anti-inflammatory activities of
these extracts could be explained, at least in part,
by their antioxidant properties (Schinella et al,
2001).

Clot lysis is a process by which coagulated blood
or clot is broke with a reflection of the plasmin
content of the blood.The temperature is required
for clot lysis is at 98.6 °F (37 °C). Anti-thrombotic or
thrombolytic drugs can block the pathway of
thrombus formation. Atherosclerosis, or
arteriosclerotic vascular disease (ASVD) in which the
arteries are narrowed due to accumulation of fatty
substances called plaque. To build up an
atheromatous plaque, it is passed through a
complex series of cellular events within the arterial
wall (Schwartz et al., 1992). A fibrinolytic agent is
plasmin, that lyses the blood clot by breaking down
the fibrinogen and fibrin (Banerjee et al., 2004).
Nowadays, many drugs are used as a thrombolytic
agent to treat the patients with thrombosis (Khan et
al., 2011; Baruah et al., 2006), such as alteplase,
anistreplase, streptokinase, urokinase, and tissue
plasminogen (TPA) etc. among those thrombolytic
agents streptokinase, urokinase are widely used
because of their low cost as compared to other
thrombolytic drugs (Mucklow, 1995; Collen, 1990).
But the major side effects of these drugs are
systemic fibrinolysis, anaphylactic reaction, and
bleeding complication (hemorrhage) (Rouf et al.,
1996). Multiple treatments with streptokinase are a
band within some patient, because of
immunogenicity (Jennings, 1996). Many researchers
have discovered several thrombolytic drugs from
various sources (Prasad et al., 2007) and few drugs
have been modified by the recombinant technology
tried to make them more site specific and more
effective (Liu et al., 2000). The side effects of some
drugs lead to further complications.
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Pharmacological investigation of the plant-based
new drug candidates are always interesting and
challenging. So, researchers are finding out new
sources of herbs and natural foods and many
research works have been done on medicinal plants
and natural foods having anti-thrombotic
(antiplatelet, anticoagulant) effect which leads to
the prevention of coronary events and stroke
(Joshipura et al., 1999; Liu et al., 2000; Bazzano et
al., 2002; Ratnasooriya et al., 2008; Li et al., 2011).
Generally, these kinds of medications are cheap and
readily available; possess less side effects than the
synthetic drugs (Khan et al., 201). Now-a-days, edible
plants and those are traditionally used by the
various ethnic groups are in the spotlight for plant-
based drug discovery and development (Balunas
and Kinghorn, 2005; Jaradat et al., 2017). Plant-
based polyphenols (Ogston et al., 1985; Booyse et
al., 2007), alkaloids (Olatuniji et al., 2017), glycosides
(Nan et al., 2013; Zhu and Fang, 2014) are already
known to possess clotlysis capacity. Moreover,
substances acting against oxidative stress
(Hugenholtz et al., 2016; Sambola et al., 2017) and
inflammation (Bester et al., 2018) are capable to
resist formation of clot inside the blood vessels.
Therefore, anti-inflammatory capacity of the herb
may connect to its anti-atherothrombosis effect on
human erythrocytes.

From the beginning of civilization, human
normally depend on plants for the treatment of
many diseases. Nowadays phyto-pharmacological
investigation has created a new field of discovery
plant derivative drugs, which are effective in
remedial of certain diseases. It is estimated that
about 30% of the pharmaceuticals are prepared from
plant derivatives (Gillman et al., 1995; Leta et al,,
2002). Blood clota coagulum in the bloodstream
formed by an aggregation of blood factors, primarily
platelets, and fibrin with entrapment of cellular
elements. The process is irreversible, but the clot
may be dissolved naturally.

Herbal drugs are a good choice for cardiovascular
diseases, especially for the management of
atherothrombosis (Li et al., 2011). Generally, these
kinds of medications are cheap and readily available,
possesses less side effects than the synthetic drugs
(Mannan et al., 2011; Bhowmick et al., 2014). Now-a-
days, edible plants and those are traditionally used
by the various ethnic groups are in the spotlight for

plant-based drug discovery and development
(Balunas and Kinghorn, 2005; Jaradat et al., 2017).
Plant-based flavonoids (Ogston et al., 1985; Booyse
et al., 2007), alkaloids (Olatunji et al., 2017),
glycosides (Nan et al., 2013; Zhu and Fang, 2014) are
already known to possess clotlysis capacity.

Moreover, substances acting against oxidative
stress (Hugenholtz et al., 2016; Sambola et al., 2017)
and inflammation (Bester et al., 2018) are capable to
resist formation of clot inside the blood vessels. The
crude aqg. extract of the plant showed a
concentration-dependent  clotlysis capacity in
human erythrocytes. Therefore, the G. nepalensis
mediated antioxidant (Quiming et al., 2016) and
protective (Yu et al., 2016; Renato et al., 2018)
effects may link with its anti-atherothrombosis
effect. Moreover, this study is an agreement with
the previous study conducted by Sultana and Bachar
(2018), where the ethanolic leaf extract was found
to show hemolytic, thrombolytic and membrane
stabilizing capacity in human erythrocytes.

In summary, G. nepalensis revealed the presence
of alkaloids, tannins, saponins, steroids, glycosides,
flavonoids, and reducing sugar. The aqueous crude
extract of G. nepalensis exerted significant toxic
effects in A. cepa. At low concentration, the crude
extract exerted anti-inflammatory, membrane
stabilizing and anithrombolytic activity. The plant
containing important secondary metabolites may be
responsible for the observed biological effects.
Further investigations are required to find the active
components of the herb and to confirm the possible
mechanism of action for each biological action.
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Table 1. Toxic effects of test sample on A.cepa
Treatments Root length in cm % inhibition of root growth 1Cso [CI; R?]
24 h 48 h 72h 24 h 48 h 72h
NC 14.54 * 19.34 £ 26.50 * - - -
0.96 0.10 0.13
PC (6 pg/mL) 5.02 * 6.00 12.36 + 65.47 68.97 53.35 -
0.99 0.18 0.17
Aque 2.5% 5.27 * 5.98 = 13.93 * 63.76 69.08 47.43 At 24 h:1.08 + 0.10 [0.50-
ous 0.36 0.26 0.31 2.31; 0.95]
crud | 5.0% 3.98 + 4.90 + 7.62 + 72.63 | 74.66 71.24 At48h:1.0 +0.10[0.39-
e 0.23 0.65 0.35 1.93; 0.97]
extra | 4oy 3.04 * 4.38 + 6.78 * 79.09 | 77.35 74.42 At72h:2.23 +0.07[1.37-
ct 0.38 0.65 0.24 3.65; 0.94]
(vIv) 15% 2.36 * 3.78 £ 4.58 + 83.77 80.46 82.72
0.31 0.33 0.21
20% 1.72 + 2.64+ 3.32 88.17 86.35 90.04
0.30 0.16 0.25

Values are mean * SD (n = 5); NC: negative control (distilled water); PC: CuSO4.5H.0; 1Cso: concentration
required to inhibit 50% of the root growth; Cl: confidence of interval; R*: coefficient of determination

Table 2. Anti-inflammatory and membrane stabilization activities ofaqueous crude extract of G.nepalensis

Treatments Egg albumin test Hemolysis test
TIPD ECso [CI; R?] TIHL ECso [Cl; R?]
NC - - -
ASA (100 pg/mL) 72.78 £ 0.07%¢ 89.83 £ 0.02*¢ -
Aqueous 0.12% 16.16 * 0.01 0.31+0.04[0.24 12.44 £ 0.02 0.33 +0.05[0.25 -
crude 0.18% 21.07 £ 0.01 -0.33; 0.86] 22.44 +0.02° 0.35; 0.84]
extract 0.24% 30.16 * 0.03%° 30.62 % 0.02°%
(vv) 0.30% 38.67 £ 0.02%¢ 34.88 £ 0.01®
0.36% 53.38 + 0.01%¢ 57.43 + 0.017¢

Value are mean + SEM (n = 3) One-way ANOVA with Tukey post-test with multiple comparisons between the
test concentrations and standard group; p <0.05 when compared to the 20.12%, 0.18, 0.24, 90.30, and ©0.36
group; NC: Negative control (distilled water); ASA: Acetyl salicylic acid; TIPD: Total inhibition of protein
denaturation; TIH: Total inhibition of haemolysis; ECso: concentration that gives half-maximal response; Cl:
Confidence interval; R%: Co-efficient of determination
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Table 3. Thrombolytic effects of crude aqueous extract of G. nepalensis

Treatments % clotlysis ECso (%v/v)
[CI (%v/v); R*]
NC 2.78 £ 0.08 -
SK (100 pL (30,000 I.U.)) 81.08 + 0.01™"2¢ -
Aqueous 0.12 17.26 £ 1.05"
crude extract 0.18 20.33 ¢ 4.33"
(%vlv) 0.24 25.69 +3.78" [0 0'4701 o'.0068 ]
0.30 33.78 + 5.09**313 '43 '57! ' 3
0.36 41.12 £ 5,527

Values are mean = SEM (n = 3); One-way ANOVA with Tukey post-test with multiple
comparisons; “p <0.01; "p <0.001 compared to the NC, 0.12%, °0.18%, €0.24%, 90.30%, and 90.36%
group; DW (100 pL): Distilled water (vehicle); SK (100 L (30,000 1.U.)): Streptokinase (positive
control); ECso: concentration that gives half-maximal response; Cl: Confidence of interval; R*:
Co-efficient of determination.
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Figure 1. Pearson’s correlation [(A) Membrane stabilizing capacity vs Anti-inflammatory effect; (B) Anti-atherothrombosis
effect vs Anti-inflammatory effect; and (C) Anti-atherothrombosis effect vs Membrane stabilizing capacity]

Box 1. Plant taxonomy

Kingdom: Plantae
Class: Equisetopsida
Sub-class: Magnollidae
Super-order: Asterana
Order: Asterales
Family: Asteraceae (sunflower family)
Genus: Gynura
Species: G. nepalensis
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