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ABSTRACT

The methanolic bark extract of Mimusops elengi Linn. (Family, Sapotaceae) was screened for in vitro
anthelmintic activity against earthworms (Pheretima posthuma) and cytotoxic activity by brine shrimp lethality
bioassay. The extract showed anthelmintic activity at all the concentrations of 25mg/ml, 50mg/ml and
100mg/ml. But the potent anthelmintic activity was observed at the concentration of 100 mg/ml. At this
concentration, the time required for paralysis and death of earthworms was about 22 and 34 minutes
respectively whereas time taken for paralysis and death by the standard drug Pyrantel pamoate at 10mg/mi
was about 26 and 38 minutes respectively. The extract also exhibited good cytotoxic activity with LCso value
of 40ug/ml whereas LCso of vincristine sulphate was 0.078ug/ml. The experimental results suggest that
Mimusops elengi Linn has both in vitro anthelmintic and cytotoxic activities.
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INTRODUCTION

Medicinal plants as a whole or their parts are being used as antibacterial and anthelmintic, anti-
inflammatory etc. since the time immemorial. Now-a-days, the medicines available in the market
from which most of them either not effective up to the mark or resistance has been developed
which results in reoccurrence again. Plants can be a better alternative as they have nutritive value
as well as possess number of pharmacological activities with fewer side effects (Greathead, 2003).
Plant derived drugs serve as a prototype to develop more effective and less toxic medicines
(Rastogi et al., 2009).

Mimusops elengi Linn. commonly known as Bakul (Bengali) belongs to the family Sapotaceae and
is a small to large evergreen tree found all over the different parts of Bangladesh, Pakistan and
India (Ghani 2003). It has been used in the indigenous system of medicine for the treatment of
various ailments. Several therapeutic uses such as cardiotonic, alexipharmic, stomachic,
anthelmintic and astringent have been ascribed to the bark of Mimusops elengi Linn. (Ghani,
2003; Kirtikar and Basu, 1935) The bark and fruit of this plant are used in the treatment of diarrhea
and dysentery, and a decoction of the bark is used as a gargle (Jahan et al., 1995). Phytochemical
review shows that the bark of this plant contains taraxerol, taraxerone, ursolic acid, betulinic acid,
V-spinosterol, W-sitosterol, lupeol (Misra and Mitra, 1967; Misra and Mitra, 1968), alkaloid
isoretronecyl tiglate (Hart et al., 1968) and mixture of triterpenoid saponins. In this study, the
anthelmintic and cytotoxic activities of the crude bark extract have been reported.

MATERIALS AND METHODS

Drugs and Chemicals

Pyrantel pamoate and Normal saline water were used during the experiment. Methanolic extract of
barks of Mimusops elengi Linn. was tested in various doses in each group. Normal saline water
was used as control. Pyrantel pamoate collected from Beximco Pharmaceuticals Ltd. was used as
the standard drug for comparative study in the in vitro anthelmintic activity.
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Earthworms

Adult earthworms (Pheretima posthuma) were used to evaluate anthelmintic activity by in vitro
method. Earthworms were collected in IUT in Gazipur district and identified in the Pharmacology
Laboratory of the Department of Pharmacy, Stamford University Bangladesh. The earthworms
were 3-5 cm in length and 0.1-0.2 cm in width.

Collection and Identification of plants

Mimusops elengi Linn. was collected from the district of Gazipur. The plant was collected and
identified in Bangladesh National Herbarium Mirpur, Dhaka and accession number for this plant
was 34,486. The plant part was thoroughly washed with water, cut into small pieces and dried in
the sun.

Extraction

After drying the bark was reduced to coarsely powder using a grinding mill. 93 gm powder was
extracted with a mixture of methanol: water (8:2, v/v) by a Soxhlet apparatus at 60°C. The solvent
was completely evaporated and obtained 29gm (yield = 31.23%) dried crude extract which was
used for in vitro anthelmintic and cytotoxic investigations.

Phytochemical Screening

The freshly prepared methanolic extracts of the plant were qualitatively tested for the presence of
chemical constituents. Phytochemical screening of the extract was performed using the following
reagents and chemicals: alkaloids with Dragendorff's, Hager's and Mayer’s reagent, glycosides
with NaOH, glucosides with Fehling’s reagent and HCI, flavonoids with the use of Zinc ribbon and
HCI; tannins with ferric chloride and potassium dichromate solutions, steroids with sulfuric acid and
saponins with ability to produce suds. Carbohydrate was tested using Molish reagents and
Fehling’s reagent. These were identified by characteristic color changes using standard
procedures (Ghani, 2003).

Anthelmintic Activity

The Anthelmintic assay was carried out as per the method described by Ajaiyeoba et al., 2001.
The assay was performed in vitro using adult Bangladeshi earthworm (Pheretima posthuma) owing
to its anatomical and physiological resemblance with the intestinal roundworm parasites of human
beings for preliminary evaluation for its anthelmintic activity. Test samples of the extract were
prepared at the concentrations of 25, 50 and 100mg/ml in normal saline water and six earthworms
(Pheretima posthuma) approximately equal size (same type) were placed in each beaker
containing 50ml of above test solutions of extract. Pyrantel pamoate (10mg/ml) was used as
reference standard and normal saline water as control. All the test solutions and standard drug
solution were prepared freshly before starting the experiments. The time taken for paralysis was
noted when no movement of any sort could be observed except when the worms were shaken
vigorously (Kumanan et al., 2010). Time for death of worms were recorded after ascertaining that
worms neither moved when shaken vigorously nor when dipped in warm water (50 °C).

Cytotoxicity study

Brine shrimp lethality bioassay (Meyer et al., 1982) technique was applied for the determination of
cytotoxic property of methanolic bark extract of Mimusops elengi Linn. For Brine Shrimp lethality
bioassay the eggs of Brine Shrimp (Artemia salina, Red Top®, Ocean Star International, USA)
were hatched in a tank at a temperature around 37 °C equipped with constant oxygen supply for 24
hours. Stock solutions of the samples were prepared by dissolving required amount of extract in
specific volume of pure dimethyl sulfoxide (DMSQO). Fifty four clean vials were taken; eighteen of
these were for the extract in nine concentrations (two vials for each concentration) and the rest
thirty six vials for negative and positive control test.

Preparation of test samples

4ml of seawater was given to each of the vials. Then with the help of micropipette specific volumes
of samples were transferred from the stock solutions to the vials to get final sample concentrations
of 1.25, 2.5, 5, 10, 20, 40, 80, 160 and 320ug/ml. The concentration of DMSO in these vials should
not exceed 40ul per 4ml of Brine Shrimp nauplii because above this concentration DMSO may
become toxic to the nauplii.
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Preparation of positive control group

Vincristine sulphate was used as the positive control. Measured amount of vincristine sulphate was
dissolved in DMSO to get an initial concentration of 20pg/ml from which serial dilutions were made
using DMSO to get 10ug/ml, 5ug/ml, 2.5ug/ml, 1.25pug/ml, 0.625ug/ml, 0.3125ug/ml,
0.15625ug/ml, 0.078125ug/ml and 0.0390ug/ml. Then the positive control solutions were added to
the pre-marked vials containing ten living brine shrimp nauplii in 4ml simulated sea water to get the
positive control groups.

Preparation of negative control group

30ul of DMSO was added to each of three premarked glass vials containing 4ml of simulated
seawater and 10 shrimp nauplii to use as control groups. If the brine shrimps in these vials show a
rapid mortality rate, then the test was considered as invalid as the nauplii died due to some reason
other than the cytotoxicity of the compounds.

Counting of nauplii
After 24 hours, the vials were inspected using a magnifying glass and the number of survived
nauplii in each vial were counted.

RESULTS

Phytochemical screening of the methanolic bark extract of Mimusops elengi Linn. revealed the
presence of alkaloids, flavonoids, saponins, tannins, carbohydrates, glycosides, glucosides and
steroids.

Anthelmintic activity

The methanolic bark extract of Mimusops elengi Linn. showed potent anthelmintic activity which
was comparable to the standard drug Pyrantel pamoate (10 mg/ml). The results are shown in
Table 1. The extract showed the most potent anthelmintic activity at the dose of 100 mg/ml at
which paralysis and death of earthworms occurred within about 22 and 34 minutes respectively
whereas time required for paralysis and death of earthworms by pyrantel pamoate were about 26
and 38 minutes respectively.

Table 1: Anthelmintic activity of Mimusops elengi Linn.

Animal No. of Concentration Time taken for Time taken for
Group worms paralysis (min) death (min)
Control 6 50 ml - -
Standard 6 10 mg/ml 2614 38+2
Group-| 6 25 mg/mi 30+2 4915
Group-II 6 50 mg/mi 2945 3944
Group-llI 6 100 mg/ml 2242 3415

All values represent Mean + SD; n=6 in each group. Standard: Pyrantel pamoate

Cytotoxicity study
Table 2 shows the results of brine shrimp lethality testing after 24 hours of exposure to the
samples and the positive control, vincristine sulphate. The LCsq obtained from the best-fit line
slope was found to be 40ug/ml for methanolic crude extract of the bark of the plant and 0.078 for
vincristine sulphate.
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Table 2: LC5, data of the test samples of M. elengi Linn. in brine shrimp lethality bioassay

Plant parts Crude extracts LCs ( pg/ml)
Barks Methanol 40

Standard Vincristine sulphate 0.078
DISCUSSION

Parasitic worm infections of the gastrointestinal tract of human beings and animals have been
renowned to have adverse effects on health standards with a consequential lowering of resistance
to other diseases. To evaluate compounds with anthelmintic activity, a number of substances were
analyzed using different species of worms, for example, earthworms, ascaris, nippostrongylus and
heterakis. From all these species, earthworms have been used extensively for the preliminary
evaluation of anthelmintic compounds in vitro because they are similar to intestinal "worms" in their
reaction to anthelmintics and are easily accessible. It has been verified that all anthelmintics which
are toxic to earthworms are creditable to study as an anthelmintic (Sollmann, 1918). Earthworms
have the ability to move by ciliary movement. The outer layer of the earthworm is a mucilaginous
layer and composed of complex polysaccharides. This layer being slimy enables the earthworm to
move freely. Any damage to the mucopolysaccharide membrane will expose the outer layer and
this restricts its movement and can cause paralysis. This action may lead to the death of the worm
by causing damage to the mucopolysaccharide layer. From literature review and phytochemical
analysis it was found that the plant, Mimusops elengi Linn. contains phenolic compounds. Tannins
which are polyphenolic compounds were known to have anthelmintic activities (Bate-Smith 1962;
Niezen et al., 1995) and it is due to binding of tannins to free proteins in the gastrointestinal tract of
host animal or glycoprotein on the cuticle of the parasite and may be responsible for death
(Thompson et al., 1995; Athnasiadou et al., 2001). Also some flavonoids and other secondary
metabolites are known to have anthelmintic activities but exact mechanisms are not clearly
established. (Kerboeuf et al., 2008).

In the current study brine Shrimp lethality bioassay is a bench top bioassay method for evaluating
anticancer activity of natural products. It is indicative of cytotoxicity and a wide range of
pharmacological activity of the compounds (Persoone 1980; Meyer et al.1982). As compared to
positive control vincristine sulphate, the bark extract exhibited considerable cytotoxic activity. As
phytochemical tests showed the presence of alkaloids in methanolic extract, it might be
responsible for cytotoxic effect. This finding clearly indicates the presence of bioactive principles in
this crude extract which might be very useful as antiproliferative, antitumor, pesticidal and other
bioactive agents.

CONCLUSION

The results of the present study reveal that the bark of Mimusops elengi Linn. has in vitro
anthelmintic and cytotoxic activities which can be further evaluated to establish its therapeutic
value as well as its mechanism of action after compound isolation.

ACKNOWLEDGEMENT

Authors are grateful to the authority of Stamford University Bangladesh and Professor Dr. Abdul
Ghani, Chairman, Department of Pharmacy, Stamford University Bangladesh for extending their
cordial support to perform these investigations.

23



Nasrin et al., 2010 S. J. Pharm. Sci. 3(2): 20-24

REFERENCES

Ajaiyeoba EO, Onocha PA, Olarenwaju OT. (2001), In vitro anthelmintic properties of Buchholzia
coriaceae and Gynandropsis gynandra extract. Pharm Biol. 39:217-220.

Athanasiadou S, Kyriazakis |, Jackson F, Coop RL. (2001), Direct anthelmintic effects of
condensed tannins towards different gastrointestinal nematodes of sheep: in vitro and in vivo
studies. Vet Parasitol. 99(3):205-19.

Bate-Smith EC. (1962), The Phenolic constituents of plants and their taxonomic significance. I.
Dicotyledons. J Linn Soc Bot, 58:173-176.

Ghani A. (2003), Medicinal plants of Bangladesh, 2nd Ed. pp.138, 303, 502-504. The Asiatic
Society of Bangladesh, Dhaka,

Greathead H. (2003), Plants and plant extracts for improving animal productivity. Proceeding
Nutrition Soc. 62:279-290.

Hart NK, Johns SR, Lamberton JA. (1968), Alkaloids of Mimusops elengi bark. Australian Journal
of Chemistry. 21:1393-95.

Jahan N, Ahmed W, Malik A. (1995), New steroidal glycosides from Mimusops elengi. Journal of
Natural Products. 8(8):1244-1247.

Kerboeuf D, Riou M, Guegnard F. (2008), Flavonoids and related compounds in parasitic disease
control, Vol 8, pp.116-128, Bentham Science Publishers, USA.

Kirtikar KR, Basu BD. (1935), Indian Medicinal Plant, pp.1494- 96, M/s. Bishensingh Mahendra
Palsingh, Dehradun.

Kumanan R, Sridhar C, Jayaveera KN, Sudha S, Rubesh Kumar S, Duganath N. (2010),
Comparative Study of Anthelmintic Activity of Different Leaf Extracts of Tecoma stans (L.) on
Adult Indian Earthworms. International Journal of Pharmaceutical and Clinical Research.
2(2): 63-65

Meyer BN, Ferringm NR, Puam JE, Lacobsen LB, Nichols DE, MeLaughlin JL. (1982), Brine
shrimp: a convenient general bioassay for active constituents. Planta Medica. 45: 31-32.

Misra G, Mitra CR. (1967), Constituents of fruit and seeds of Mimusops elengi. Phytochemistry. 6
(3): 453.

Misra G, Mitra CR. (1968), Constituents of leaves, hard wood and root of Mimusops elengi.
Phytochemistry. 7(3): 501-502.

Niezen JH, Waghorn GC, Charleston WA. (1995), Growth and gastrointestinal nematode
parasitism in lambs grazing either Lucerne (Medicago sativa) or (Hedysarum coronarium),
which contains condensed tannins. J Agri Sci. 125:281-289.

Persoone G. (1980), Proceeding of the International Symposium on Brine Shrimp, Artemia Salina,
Vols. 1-3. Universa Press, Witteren, Belgium.

Rastogi T, Bhutda V, Moon K, Aswar PB, Khadabadi SS. (2009), Comparative studies on
Anthelmintic activity of Moringa olrifera and Vitex negundo. Asian J. Reseach chem. 2
(2)181-182.

Sollmann T. (1918), Anthelmintics: their efficiency as tested on earthworms. J Pharm Exp Ther.
12:129-138.

Thompson DP, Geary TG. (1995), The structure and function of helminth surfaces, In: Marr J J,
editor, Biochemistry and Molecular Biology of Parasites, 1°' Ed., pp. 203-232, Academic
Press, New York.

24



