April 30, 2019

ey -

\/ [ harmacologyOnLine

Archives ¢ 2019 ¢ vol.1 ¢ 77-86

ASSESSMENT OF PHYTOCHEMICAL, CYTOTOXIC, ANTHELMINTIC AND THROMBOLYTIC
ACTIVITY OF MIKANIA MICRANTHA LEAVES: A NEW ADDITION IN PHYTOMEDICINE

Sabreena Chowdhury Raka™, Sadia Afrin Mishu', Md. Mominur Rahman' and Arifur Rahman?
'Department of Pharmacy, Faculty of Allied Health Sciences, Daffodil International University, Dhaka-
1207, Bangladesh.

*Computational Biology Research Lab, Department of Pharmacy, Jagannath University, Dhaka-1100,
Bangladesh.

Email address: *raka.pharmacy@diu.edu.bd

Abstract

The aim of the study was to find out the phytochemical evaluation, cytotoxic, anthelmintic &
thrombolytic activity from the leaves of Mikania micrantha. Mikania micrantha (Asteraceae), commonly
known as mile-a-minute weed is an extremely fast-growing, perennial creeping weed. To study for
Phytochemical evaluation was determined through qualitative analysis. The cytotoxic activity was
determined by using brine shrimp lethality bioassay. Anthelmintic activity by the study of paralysis and
death time and was compared with albendazole as the reference standard, Thrombolytic activity by clot
disruption. Phytochemical evaluation indicates the presence of chemical constituents including
flavonoids, steroids, saponins & some amount of alkaloids & glycosides. In cytotoxicity assay, the LC50
values of the sample were (7.51) pl/ml where the LC50 values of the standard potassium dichromate were
(124.13) pl/ml as a positive control. In the anthelmintic assay, there is no paralyzed and death worm
through ethanol extract whereas standard albendazole showed paralyzed & dead worm. The extract
shows (86.87) % for 200mg and (84.15) % for 100mg clot lytic whereas standard streptokinase shows
(87.33) % for 30,000 1.U and (82.11) % for 15,000 1.U clot lytic activity in thrombolytic activity assay. This
study shows that the ethanol extract of Mikania micrantha has some bioactivity but further compound
isolation is necessary to confirm the activities of individual compounds.
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Introduction

Nature has been a source of medicinal agents since
times immemorial. The importance of herbs in the
management of human ailments cannot be
overemphasized. It is clear that the plant kingdom
harbours an inexhaustible source of active
ingredients invaluable in the management of many
intractable diseases [1]. An herbal-based traditional
medical practice that uses various plant materials in
modalities considered both preventive and
therapeutic. Phytomedicine or the use of herbal
medicine with therapeutic properties has played a
significant role throughout history [2, 3].

Studies on the natural product are aimed to
determine medicinal values of plants by exploration
of existing scientific knowledge, traditional uses and
discovery of potential therapeutic agents.
Phytochemicals are used as templates for lead
optimization programs, which are intended to make
safe and effective drugs [4, 5]

A number of modern drugs like aspirin, atropine,
ephedrine, digoxin, morphine, quinine, reserpine,
tubocurarine, and artemisinin are examples, which
were originally discovered through observations of
traditional cure methods of indigenous people [6]

Plants have been the basis of many traditional
medicine systems throughout the world for
thousands of years and continue to provide mankind
with new remedies [7]. In developing countries
including Bangladesh, about 75% of the populations
rely on different forms of traditional medicine for
their primary health care [8]. The high cost of
imported conventional drugs or inaccessibility to
western health care facility, imply that traditional
model of health care is the main form of health care
that is affordable and available to our rural people
[5s]. However, the potential benefits of herbal
medicines could lie in their high acceptance by
patients, efficacy, relative safety and low costs [9].

Mikania micrantha (Asteraceae), commonly known
as mile-a-minute weed, is an extremely fast-growing,
perennial creeping weed. It’s natively distributed in
Central and South America. Since the 1980s it has
been present in south China. Invasive Species
Specialist Group of IUCN listed the weed as one of
the world's 100 worst invasive alien species [10].

Different parts of the plant Mikania micrantha are
used to treat jaundice, fever, colds, dysentery,
rheumatism, respiratory diseases, and scorpion
stings and also reported as good haemostatic agents.
It is also used to evaluate the analgesic and anti-
inflammatory activity of the ethanolic extracts of
leaves of Mikania micrantha [11].

Mikania micrantha is a widespread weed which has
various ethno pharmacological uses. It is used to stop
minor external bleeding and heal cuts but its
medicinal properties are still not fully discovered. In
Bangladesh and India, it is used to treat the gastric
ulcer and as a local antiseptic. From the literature
survey, it seems that Mikania micrantha have some
biologically active compound. Some chemical &
pharmacological works have been done on this plant.
The work is an attempt to evaluate the possible
biochemical, pharmacological & toxicological
activities of the crude extract.

Antimicrobial constituents of the leaves of M.
micrantha were isolated using bioactivity- guided
fractionation. The inhibit hypha growth method and
inhibit spore germination method is used to evaluate
the antifungal activity of the isolated compounds.
Antibacterial activity was assessed using the
minimum inhibitory concentrations and the minimum
bactericidal concentrations (MBCs). The result of
bioassay showed that all of the isolated compounds
were effective against tested strains and
deoxymikanolide showed the strongest activity [12].

Mikania micrantha has a beneficial effect in the
treatment of diabetes mellitus and can form a part of
therapy in its management [13].

Evaluation and screening of thrombolytic activity
of the crude ethanolic extract of the powdered plant.
The purpose of a fibrinolytic drug is to dissolve
thrombin in acutely occluded coronary arteries
thereby to restore blood supply to ischemic
myocardium, to limit necrosis and to improve
prognosis [14]. The thrombolytic activity of the leaf
extracts of Mikania micrantha has not been
evaluated. Accordingly, this prompted us to
investigate the thrombolytic activity of Mikania
micrantha.

Most anthelmintics were discovered and
developed for use in the veterinary field, where
helminths  significantly impact health and
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productivity. Few companies are searching for new
compounds for use in human medicine, but
commercial competition has produced a steady
supply of new products for the veterinarian [15]. This
study is also designed for anthelmintic activity test.

Chemoprevention by natural products may be
considered a promising approach to cancer control
and management [16]. Many studies have
demonstrated antiproliferative, cytostatic and
cytotoxic activities of phytochemicals against cancer
cells [17]. The antitumor activity of this plant extract
was tested for cytotoxic activity.

The ethyl acetate extracts used in Fungicidal
efficacy and trypsin-inhibiting activity of the whole
plant, flowers, and leaves. Fourteen phenolic
compounds, including two new ones, were isolated
from the aerial parts of M. micrantha [18, 19]

In the present study, we evaluate the
phytochemical, cytotoxic, anthelmintic and
thrombolytic activity of Mikania micrantha leaves.

Material and Method
Collection of Plants and identification

The plant leaves were collected from Feni month
of November at day time. During collection, the plant
leaves were not washed or cleaned by water due to
the chance of hydrolysis, oxidation and other types
of chemical degradation. The dust that was attached
to the plant leaves were removed by handshaking.
During collection, any type of adulteration was
strongly prohibited. The plant leaves were identified
by the experts of Bangladesh National Herbarium,
Mirpur, Dhaka, Bangladesh. The registration number
is 45748 (DACB).

Extraction and Isolation

The plant leaves were dried by shed drying for
about twenty days. The leaves were cut into small
pieces and the shade-dried materials were ground
into a fine powder which had been made completely
devoid of any water content. Then 200 gm materials
were macerated into sufficient ethanol for 15 days
and kept at room temperature. After filtration
through Whatman filter paper, the filtrates were
concentrated at 400°C with rotary evaporation. The
concentrated extracts were then preserved in
individual containers in the refrigerator.

Phytochemical screening

Phytochemical screening is the extraction,
screening, and identification of medicinally active
compounds found in plant parts e.g., leaves, stems,
barks, roots, etc. or whole plant. Flavonoids,
alkaloids, tannins, antioxidants, glycosides, etc. are
different major compounds having medicinal
properties in a plant. The collected plant extracts of
Mikania micrantha was subjected to qualitative
phytochemical screening for identification of various
classes of active chemical constituents including
alkaloids, glycosides, steroids, gums, and tannins.

Cytotoxic activity

Cytotoxic activity of the extract was carried out
according to the Meyer method (Meyer et al. 1982).
Artemia salina leach (brine shrimp eggs) was used as
the test organism. It was hatched in simulated sea
water. Two days were allowed to hatch the shrimp
and to be matured as nauplii. Constant oxygen
supply was carried out through the hatching time.
Different concentration of extract (200, 100, 50, 25,
12.5, 6.25, 3.125, 1.563, 0.781 ug/mL) was prepared
using dimethyl sulfoxide (DMSO) in seawater. A set
of seven test tubes were used where 10 shrimps were
taken and a solution of different concentration was
applied to it. At last, the final volume was adjusted
with saline water and kept for 24 h. Vincristine sulfate
was used as a standard. The lethal concentration
LC50 of the test samples after 24h was obtained by a
plot of percentage of the shrimps killed against the
sample concentration.

Anthelmintic activity
Preparation of drug & extract solutions

The standard drug albendazole was received from
Lazz pharma, kalabagan, Dhaka. Standard drug
Albendazole and ethanol extract of Mikania
micrantha were prepared as 6.25 mg/ml, 12.5 mg/ml,
25 mg/ml, 50 mg/ml, and 100 mg/ml concentrations
using water [23].

Procedure

Earthworms were placed in Petri dishes
containing extract and concentrations, 6.25 mg/ml,
12.5 mg/ml, 25 mg/ml, 50 mg/ml, and 100 mg/ml of
solutions. Albendazole solution was used as
reference standard drug and distilled waterasa
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control and distilled water as negative control. If any
worm did not move the Petri dishes content in the
wash basin and allowing the worms to move freely.
By tapping the end of each worm with the index
finger and applying a bit of pressure, the worms that
were alive showed motility and those dead were non
mobile. The motile worms were returned to the
respective Petri dishes containing drug solutions, and
the process was carried out again. The time is taken
for paralysis, motility activity of any sort and death
time of worms were observed and recorded after
ascertaining that the worms did not move either
when shaken vigorously nor when dipped in warm
water (50°C)

Thrombolytic activity
Preparation of extract dose

Extract Concentration, Stock solution =
1oomg/toml. Standard: Streptokinase 1500000,
IU/5ml, Dose: 30000 IU in 100pl [24].

Procedure

In vitro clot lysis activity of the leaves was carried
out according to the method with minor
modifications. With ethical considerations, and
aseptic precaution, 5 ml of venous blood was drawn
from healthy volunteers (n = 3) having no history of
smoking, taking lipid-lowering  drugs, oral
contraceptive or anticoagulant therapy and
transferred to the different pre-weighed sterile
micro-centrifuge tube (1 ml/tube) [25]. The micro-
centrifuged tubes were subjected to incubation at
37°C for 45 min. After the formation of a clot, serum
was completely removed from the tubes (carried out
without disturbing the clot formed) and each tube
having clot was again weighed to determine the
weight of the clot

(clot weight = weight of clot containing tube - the
weight of tube alone)

To each micro-centrifuge tube containing pre-
weighed clot, 100 ul solution of different extracts,
concentration 1 mg/mL, were added accordingly. As
a positive control, 100 pl of streptokinase and as a
negative thrombolytic control, 100 ul of sterilized
distilled water were separately added to the control
tubes numbered. Then all the tubes were incubated
again at 37°C for 90 min and observed for clot lysis.
After incubation, the obtained fluid was removed

from the tubes and they were again weighed to
observe the difference in weight after clot
disruption. At last, the difference obtained in weight
was calculated and the result was expressed as the
percentage of clot lysis following the underneath
equation.

% of clot lysis = (wt. of lysis clot /initial clot wt.) x
100

Statistical Analysis

All values are expressed as mean * SEM. Data
were analyzed by one-way ANOVA and the
statistically significant differences were analyzed
using a paired t-test. p<0.05 was considered
statistically significant.

Result and Discussion
Chemical group test evaluation

A wide range of chemical test was done for the
identification of major classes of therapeutically
important phytochemicals. After these chemical
group test, it is evident that in the plant Mikania
micrantha leaves have flavonoids, steroids, saponins
& some amount of alkaloids & glycosides. The
following table represents the phytochemicals
present in Mikania micrantha leaves [Table-1].

Cytotoxicity evaluation

The lethal concentration (LC50) of the test
samples after 24 hours was obtained by a plot of
percentage of the shrimps died against the logarithm
of the sample concentration  (toxicant
concentration) and the best fit line was obtained
from the curve data by means of regression analysis.
Potassium dichromate was used as positive control
and the LC50 compared with the negative control.
The crude ethanolic extract, standard, and control
show this effect [Table-2], [Figure 1].

The lethal concentration (LC50) of the test
samples after 24 hours was obtained by a plot of
percentage of the shrimps died against the logarithm
of the sample concentration and the best -fit line was
obtained from the curve data by means of regression
analysis. Potassium dichromate was used as a
positive control. The LC50 of the extract is 7.51pg/ml
whereas the LC50 of the standard is 124.13pug/ml.
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Anthelmintic activity assay

The ethanolic extract of plant Mikania micrantha
caused paralysis but there is no dead earthworm. The
reference drug albendazole showed the time of
paralysis and death. Drug concentrations, Paralyzing
time and death time of ethanolic extract, standard
and control are shown in [Table-3]. Evaluation of
anthelmintic activity was compared with reference
standard albendazole. Albendazole showed effective
paralyzing & death time in a dose-depended manner.
Since there was no death of any earthworm through
the extract, so we can say that the extract does not
have anthelmintic activity.

Thrombolytic activity assay

The thrombolytic activity was determined
through two concentrations of extract & compared
with two concentration of the standard. The lysis of
clot for extract (200mg) & extract (10omg) are
86.87% and 84.15% compared whereas the clot lysis
for standard streptokinase (30,000IU) &
streptokinase (15,000 IU) are 87.33% & 82.11%.and the
lysis by the control is very negligible 2.22% & 3.30%
[Table-4].  p<0.05 was considered statistically
significant & the result of significance is p< 0.00002.
Since the extract solution showed enough clot lysis
compared with the standard it strongly noticed that
the extract has significant thrombolytic activity.

Conclusion

The experiment showed that the ethanol extract
of leaves of M. micrantha shows the presence of
flavonoids, steroids, saponins and some amount of
alkaloids and glycosides through phytochemical
screening. The extract also has the thrombolytic
activities enough cytotoxicity and don’t have any
anthelmintic activity. These compounds show these
activities because the biological activities of plants
may be due to the presence of a diverse group of
chemical compounds. Alkaloids show the
cytotoxicity [26]. Flavonoids show the thrombolytic
activity [27]. Hence this study was conducted by
crude extract, further advanced studies will be
carried out for compound isolation and the necessary
test will be performed to observe which compounds
are actually responsible for specific effects.
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Table-1: List of phytochemicals found in Mikania micrantha leaves

Chemical Name of the Tests Findings Result
groups
Alkaloids Mayer’s test Yellow color +
precipitation
Dragendroff’s test Orange brown +
color precipitation
Saponins Frothing test Produced foam +
Glycosides Sodium hydroxide The yellow color _
test was not considered
Fehling’s test No red brick red +
precipitation
Steroids Sulphuric acid test The red color was +
formed
Gums Molishc’s test No red violet ring _
Reducing Benedict’s test No red color _
Sugar test precipitation
Fehling’s test No red brick _
precipitation
Flavonoids Hydrochloric acid red color formed +

test
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Table-2: Test result of the cytotoxic activity of different samples

Concentration No. °.f. No. of dead % LCso LCoo
Sample nauplii lii Mortalit
(pg/ml) taken naupiil ortality | (ug/ml) | (ug/ml)
400 10 10 100
200 10 9 90
100 10 9 90
50 10 8 80
25 10 8 80
Extract 7.51% 248.91
12.5 10 7 70
6.25 10 5 50
3.13 10 3 30
1.57 10 2 20
0.78 10 1 10
400 10 7 70
200 10 7 70
100 10 6 60
50 10 6 60
Potassium = 10 4 Y x
dichromate 12413 477:48
12.5 10 4 40
6.25 10 4 40
3.13 10 3 30
1.57 10 2 20
0.78 10 2 20
Control 10 10 0 0 - -

*Linear equation: y = 0.1657x + 48.755
*¥| inear equation: y = 0.1132X + 35.949
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Group Concentration | Paralyzing | Death time
(mg/ml) time (min) (min)

Distilled
Water NA NA
6.25 NA NA
. 12.5 NA NA
R — -
50 NA NA
100 NA NA
6.25 29 36
12.5 26 34
Albendazole 25 23 30
50 18 24
100 15 20

Treatment Concentrations % of clot lysis
Extract 200 mg 86.87
100 mg 84.15
Standard 30,000 IU 87.33
15,000 IU 82.11
Control - 2.22
. 3-30

Table-3: Concentration, paralyzing time & death time sample, standard & control

Table-4: % of clot lysis in different concentrations of standard, sample, and control
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Figure 1: Comparison between the cytotoxic effect of sample and standard
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