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ABSTRACT
Aphanamixis polystachya (Wall.) belongs to the family Meliaceae and it is extensively used in folkloric medicine of Bangladesh, for the treatment of various
disorders. This evaluating study of methanolic extract of Aphanamixis polystachya bark was conducted to investigate the cytotoxicity, using brine shrimp
lethality as test method as well as anthelmintic activity with the determination of time of paralysis and death using earthworm (Pheritima posthuma) at four
different concentrations. The study confirmed that the methanolic extract of the bark of Aphanamixis polystachya possess mild cytotoxic activity
(LC50=26.01±0.325 μg/ml) in comparison to the standard drug vincristine sulphate (LC50=0.839±0.013 μg/ml). On the other hand methanolic extract showed
better anthelmintic activity as it required less time for paralysis and death comparing with the standard drug albendazole (concentration 10 mg/ml). At
concentrations 10, 20, 40 and 60 mg/ml methanolic extract showed paralysis at mean time of 35.66± 0.72, 32.66±0.47, 27.66±0.72 and 25.66±0.27 and death
at 52.33±0.72, 48.33±0.47, 40.00± 0.98 and 38.33±0.27 minutes, respectively. Whereas the standard drug albendazole showed paralysis and death at
56.20±0.20 and 77.40±0.24 minutes respectively. Thus, further studies are suggested to isolate the key compounds responsible for the cytotoxic and
anthelmintic activities and also to conduct these tests using in vivo procedures.
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INTRODUCTION
Drugs obtained from plant origin have always been a subject
of interest for the scientists. The study of bioactive
compounds from plant sources and extracts are of great
importance because the general bioassay detects a wide
spectrum of biological activities and a diversity of chemical
structures of the particular plant1. One fundamental
proposition here is that at a higher dose toxicology is simply
pharmacology. Thus if toxic compounds are found, a lower
non-toxic dose might reveal a useful pharmacological effect
concerning on a physiologic system2. However, it has been
demonstrated that the simple in vivo brine shrimp lethality
test might be used as an understandable tool for screening
and fractionation of physiologically active plant extract,
because of its reasonable correlation with cytotoxic and other
biological properties1.
Again, heminthes infections are one of the most common and
serious infections of both man and animals and also pose a
great threat to the public health especially in the countries of
third world3. Although numerous advances are made
regarding the treatment of helminthes infections during the
last few decades but still no significant product is developed
which can completely control certain helminthes4. However,
indiscriminate use of several anthelmintics have emerged
problems leading to the development of resistance5,6 as well
as chemical residue and toxicity problems7. For these
reasons, screening of medicinal plants for their anthelmintic
activity has become a matter of great scientific interest
though synthetic chemicals are extensively used in modern
clinical practices worldwide8,9,10.
As we know the importance of medicinal plants in the
treatment of various ailments of human is not new, it started
from the beginning of human civilization when people
realized that plants not only give us food, shelter and cloths
but also give medicine for the survival11,12. According to the
listing of the World Health Organization (WHO) there are
about 21,000 plants which are used for medicinal purposes

around the world among which about 150 species are
commercially used13,14. When screening for biologically
active plant constituents it is necessary to select the plant
species wisely because the ultimate success of the
investigation depends on it. Generally plants used in
traditional medicine are more likely to yield
pharmacologically active compounds. Thus the study plant is
selected considering its local use in traditional medicine.
Aphanamixis polystachya (Wall.) belonging to the family
Meliaceae and locally known as Pithraj, an evergreen tree
available in many districts of Bangladesh15,16. The plant
possesses a wide spectrum of phytochemicals like alkaloids,
cardiac glycosides, flavonoids, saponins, steroids, tannins,
terpenoids etc17. Aphanamixis polystachya also has a long
history of use in the folkloric medicine in the Asia-pacific
region. The bark of the plant is widely used for the treatment
of liver and spleen diseases, rheumatism and tumors18,19 and
also the bark has strong antimicrobial and astringent
activities20. Beside these heapatoprotective21, antifeedant,
repellant 22, cytotoxic23, antioxidant and thrombolytic17
activity of different parts of the plant are also established.
Though there are lots of data in the literature of this plant but
as far I know no study was found regarding the investigation
of anthelmintic and cytotoxic activities of the bark extract of
Aphanamixis polystachya (Wall.) in Bangladesh. Therefore,
in the current study we tried to assess the cytotoxic and
anthelmintic activity of powdered Aphanamixis polystachya
(Wall.) bark extract.
MATERIALS AND METHODS
Plant Materials
For this study, barks of Aphanamixis polystachya (Wall.)
were collected from Khulna region of Bangladesh in June
2012. After collection the taxonomic identification was
carried out with the help of taxonomist of Bangladesh
National Herbarium, Mirpur, Dhaka, Bangladesh (Accession
No. DACB: 37920).
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Chemicals and Reference Drug
All the chemical reagents used in the analysis of
phytochemicals were purchased from Sigma Chemical Co.
Ltd (St. Louis, MO, USA) and E. Merck (Germany). For the
anthelmintic test, the methanolic extract of barks of
Aphanamixis polystachya was tested using different sample
concentrations. Distilled water was used as control and
Albendazole (Batch no: ALF0170, Square Pharmaceuticals
Limited, Bangladesh) was used as the standard drug for
evaluation of anthelmintic activity. For the assessment of
cytotoxic activity Vincristine Sulphate (VS) was used as
standard drug and DMSO was used as control.

treatment was given. An approximate linear correlation was
observed when logarithm of concentration versus percentage
of mortality was plotted and the values of LC50 were
calculated by probit analysis using SPSS (version 16).
Vincristine Sulphate was used as positive control.

Collection of Worms
The earthworms, Pheritima posthuma (Annelida) about 3-5
cm in length and 0.1- 0.2 cm in width and weighing about
0.8-3.04 g were collected from the moist soil of Noakhali
Science and Technology University, Sonapur, Noakhali,
Bangladesh.

Evaluation of Anthelmintic Activity
The assay for anthelmintic activity was carried out as per the
method of Ajaiyeoba et al.26 with insignificant modifications.
The test was conducted by using the adult earthworm
(Pheretima posthuma) because of its anatomical and
physiological similarity with the intestinal round-worm
parasite of human beings27,28. Earthworms have been used
widely for the preliminary evaluation of anthelmintic activity
in vitro because of easy availability and ease of use29,30. All
the worms were washed with normal saline water to remove
all fecal matters. Extract was weighed and dissolved in 10 ml
of distilled water to obtain the concentrations of 10, 20, 40
and 60 mg/ml. Earthworms were divided into six groups
(each containing five worms) in petri-dish. The methanolic
extract of Aphanamixis polystachya bark was applied to the
petri-dishes and the time of paralysis and death was
determined. Time for paralysis was noted when no movement
of any sort could be observed except when the worms were
shaken vigorously. Time for death of worms was recorded
after ascertaining that worms neither moved when shaken
vigorously nor when dipped in warm water (50°C) followed
by fading away of their body colors.

Evaluation of Cytotoxicity
The cytotoxicity was conducted using brine shrimp lethality
test following the method of Saifuzzaman et al.25 The brine
shrimp eggs were placed in 1 liter of sea water, aerated and
hatched for 48 hours at 37 °C to become nauplii. After 48
hours, ten brine shrimp nauplii were placed in a small
container filled with seawater. Methanolic extract of
Aphanamixis polystachya bark serially diluted with DMSO
(Dimethyl Sulfoxide) was then added to the container. The
mortality of brine shrimp was observed after 24 hours of

Statistical Analysis
Data were processed and analyzed using SPSS (version 16.0).
The median lethal concentration (LC50) and 95% confidence
intervals (CI) of the test sample was calculated using probit
analysis method described by Finney31 as the measure of
toxicity of the plant. The data of anthelmintic studies were
reported as mean ± standard deviation. For determining the
statistical significance, standard error mean and analysis of
variance (ANOVA) at 5 % level significance was employed.
P < 0.05 was considered significant (shown as *)32.

Extraction of Plant Materials
For methanolic extraction 450 g of air dried powder of barks
was immersed in 3000 ml of methanol in a beaker and kept
for maceration for 10 days with occasional shaking. At the
end of 10th day it was filtered using filter cloth and
Whatman® filter paper (Sargent-Welch, USA) and allowed to
evaporate. Thus a greenish black colored semisolid mass of
the extract was obtained (yield 20 g)24.

Table 1: Cytotoxic potential of methanolic extract of Aphanamixis polystachya barks along with Vincristine Sulphate
95% CI
Regression Equation
R2
Lower limit
Upper limit
Vincristine Sulphate
0.839±0.013
0.871
0.807
y = 34.02x + 52.58
0.952
Methanolic Extract
26.01±0.325
26.818
25.202
y = 36.44x - 0.456
0.968
2
LC=Lethal concentration, CI= Confidence Interval, R = a statistical measure of how well a regression line approximates real data points
Sample

LC50 (µg/ml)

Table 2: Evaluation of anthelmintic activity of methanolic extract of Aphanamixis polystachya bark
Test Substance
Control (Distilled water)
Standard (Albendazole)

Concentration (mg/ml)
Time taken for paralysis (min)
Time taken for death (min)
10
56.20±0.20
77.40±0.24
10
35.66± 0.72**
52.33± 0.72**
Methanolic extract
32.66±0.47***
48.33±0.47***
20
27.66±0.72***
40.00± 0.98***
40
60
25.66± 0.27***
38.33±0.27***
Values are expressed as mean ± standard deviation (SD). Values were found out by using ONE way ANOVA followed by Student’s t -test.
Significance level **P˂0.01, ***P˂0.001

RESULTS
In the present study, methanolic extract showed significant
cytotoxic potential demonstrating that the extract is
biologically active. The lethal concentration (LC50) of the test
samples after 24 hours were found by a plot of percentage of
the shrimps died in contrast to the logarithm of the sample
concentration (toxicant concentration) and the best-fit line
was obtained from the curve data by means of regression

analysis (table 1). Vincristine Sulphate (VS), which was used
as positive control showed 50% lethality at the concentration
of 0.839±0.013 μg/ml. The LC50 values of crude methanolic
extract of Aphanamixis polystachya bark was found to be
26.01±0.325 μg/ml. Therefore, the obtained result tends to
suggest that methanolic extract of Aphanamixis polystachya
may possess mild anticancer activity33.
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From the study it was observed that the methanolic extract of
Aphanamixis polystachya bark showed not only paralysis but
also death of earthworms. It was also evident from the study
that the methanolic extract of Aphanamixis polystachya
produced significant anthelmintic activity in a dose
dependent manner and the activity of the extract was
comparable with that of standard drug Albendazole (Table 2).
At lowest concentration (10 mg/ml) the time for paralysis and
death of methanolic extract was more than 35 and 52
minutes, respectively which are shown in table 2. Again, the
lowest time for paralysis and death of earthworms (25.66±
0.27 and 38.33±0.27 minutes respectively) was found at the
highest concentration (60 mg/ml) of the plant extract. Thus it
was clear from the present study that with the increasing of
concentration the methanolic extract of Aphanamixis
polystachya showed better anthelmintic activity.
DISCUSSION
In the current study both the cytotoxic and anthelmintic tests
were performed in vitro. One of the main advantages of
analyzing the biological properties of plant extracts in vitro is
that the process is cost effective and includes rapid turnover
allowing the screening of plants at large scale34. Preliminary
phytochemical studies on Aphanamixis polystachya
confirmed the presence of cardiac glycosides, flavonoids,
alkaloids, tannins, terpenoids, steroids, phenols and
proteins17.
To assess the toxicity of the crude extracts towards the brine
shrimp, the brine shrimp lethality bioassay (BSLA) is a
routinely and widely used method35. This method also
indicates the possible toxicity of the extracts on the test
materials and several antitumor and pesticidal natural
products have been identified using this method36. Again, we
know that plant extracts contain a higher concentration of
bioactive compounds and also several compounds which
show cytotoxic activity34. It was reported that several active
compounds such as anthocyanins, saponins, tannins, flavones
and polyphenols etc. are known to be free radical scavenger,
reactive species quencher, hydrogen donor, antioxidant,
enzymes activator, detoxification inducer, normal cell
differentiation promoter, tumor production and proliferation
cell inhibitor and apoptosis inducer37,38. So, the bioactive
compounds of Aphanamixis polystachya may be accountable
for the possible cytotoxicity of the methanolic extract of
Aphanamixis polystachya bark although the exact mechanism
of action and the fundamental phytochemicals responsible for
showing these activities are yet to be discovered.
Some of the phyto-constituents like alkaloids, tannins,
terpenoids etc. may be accountable to have a significant
anthelmintic activity39. One study reported that tannins may
interfere with energy generation of worms by uncoupling
oxidative phosphorylation or they binds to the free protein of
the gastrointestinal tract of the worms and lead to death40. In
another study, alkaloids were shown to cause paralysis of the
worms by acting on its central nervous system41. The prime
effect of albendazole is to cause a flaccid paralysis of the
worm which results in expulsion of the worm by peristalsis.
Albendazole acts to increase chloride ion conductance of
worm muscle membrane which produces hyperpolarization
and excitability reduction that leads to muscle relaxation and
flaccid paralysis of worms42. It is expected that the
phytochemicals present in the extract of Aphanamixis
polystachya may have produced similar effects causing death
of the worms. Therefore, the usual claim of Aphanamixis
polystachya bark as an anthelmintic has been confirmed as

the extract showed significant activity against Pheritima
posthuma.
CONCLUSION
Plants are abundant of huge phytochemical constituents and
many of them are used in different physical ailments. Like
other plants, Aphanamixis polystachya also possess several
medicinal values. The present study indicates cytotoxic and
anthelmintic activities of the bark extract of Aphanamixis
polystachya. Considering all of the findings from the present
study it can be concluded that Aphanamixis polystachya bark
which is traditionally used by the local people of Bangladesh
possess varying degree of biological activity. Thus the
present study deduces that the plant Aphanamixis polystachya
can be a good source of novel anthelmintic and cytotoxic
agent. So studies are suggested for the isolation, purification,
characterization, and testing of individual compound in vivo.
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