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ABSTRACT

for biological activities.

Medicinal plants are the richest source of natural compounds for drug discovery. The present study was designed to
investigate the cytotoxic potentiality of Litsea salicifolia (Roxb. Ex Nees) Hook. leaf using n-hexane, ethyl acetate
and methanol extracts by brine shrimp lethality bioassay (BSLA). Different extracts of Litsea salicifolia (Roxb. Ex
Nees) Hook. leaf using n-hexane, ethyl acetate and methanol solvents possess various phytochemical constituents
demonstrated by phytochemical screening. All of the extracts of Litsea salicifolia (Roxb. Ex Nees) Hook. leaf have
cytotoxic potentiality in term of brine shrimp lethality. Methanol extract of leaf was found to be the most toxic to
brine shrimp nauplii, with LCsy of 244.599 ng/ml, whereas anticancer drug vincristine sulphate showed LCs, value
0.699 pg/ml. On the other hand, ethyl acetate and n-hexane extract showed 371.550 pg/ml and 539.842 pg/ml
respectively which are also cytotoxic. Further studies are needed to isolate bioactive compound that is responsible
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INTRODUCTION

Almost 87% of all types of human diseases including
bacterial infection, cancer and immunological disorders
are being treated with natural products and related
drugs.™ In developing countries about 80 % of people
depend on plants based medicines for their ailment and
more than 3000 plant species have been found to have
anticancer property.®! Litsea salicifolia (Roxb. Ex Nees)
Hook. is a plant belongs to Lauraceae family, the leaf of
which is traditionally used in the treatment of dysentery,
menstrual problem and also as an insecticidal > ®

The in vivo lethality bioassay in a simple zoological
organism (eggs of Artemia salina) that is known as the
brine shrimp lethality bioassay (BSLA), developed
by Meyer et al.l’? This bioassay is a rapid (24 h), simple
(e.g.,, no aseptic techniques are required), easily
mastered, inexpensive, which requires small amounts of
test material (2 -20 mg or less).’! There is a positive
correlation between the result found from the bioassay
and the cytotoxic activity in some human solidtumors.®
Since the introduction of this brine shrimp lethality
bioassay (BSLA), this in vivo test has been successively
employed for providing a frontline screen that can be
backed up by more specific and more sophisticated
bioassays once the active compounds have been
isolated. The aim of the work was to investigate the

cytotoxic potentiality of methanolic, ethyl acetate and n-
hexane extracts of leaves of Litsea salicifolia (Roxb. Ex
Nees. ) Hook. through brine shrimp leathality bioassay.

MATERIALS AND METHODS

Chemicals

Methanol, Dimethylsulfoxide (DMSO) and Folin-
Ciocalteu reagent were purchased from Merck,
Germany. Vincristine sulphate was collected from
Techno Drugs Ltd., Bangladesh. All chemicals and
reagents used were of analytical grade.

Collection of plant material

The fruit of the plant was collected from Gazipur,
Bangladesh and identified by the taxonomist of the
Department of Botany, Jahangirnagar University, Savar,
Dhaka, Bangladesh.

Preparation of plant material & extraction procedure
Leaf of the plant were first washed with water to remove
adhering dirt and then cut into small pieces and sun-dried
for few days and then dried in a hot air oven (Size 1,
Gallenkamp) at reduced temperature (not more than
50°C). Dried leaf was grinded into coarse powder using
high capacity grinding mill. The powdered leaf was used
for serial extraction by Soxhlet apparatus at elevated
temperature (65°C) using n-Hexane, Ethyl Acetate and
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Methanol consecutively (500 mL of each solvent). After
each extraction the plant material was dried and used
again for the next extraction. Extraction was considered
to be completed when the leaf materials become
exhausted of their constituents that were confirmed from
cycles of colorless liquid siphoning in the Soxhlet
apparatus. The filtrates obtained were dried at
temperature of 40+2°C to have gummy concentrate of
the crude extract. The extract was kept in a suitable
container with proper labeling and then stored in cold
and dry place for further use.”!

Phytochemical screening

The freshly prepared crude extract was qualitatively
tested for the presence of chemical constituents i.e.
carbohydrates through molisch’s test and fehling’s test,
flavonoids, glucosides through general test for glycoside
and glucoside, steroids through liebermann-burchard’s
test, saponins through frothing test, tannins through
Ferric chloride and Potassium dichromate test, alkaloids
through mayer’s test, hager’s test, wagner test and
dragendorft’s test. These phytochemicals were identified
from their respective characteristic color changes as
stated in the standard procedures.*”!

Brine shrimp lethality bioassay

Lethal activity of the leaf extracts of Litsea salicifolia
(Roxb. Ex Nees ) Hook. was determined by Brine shrimp
lethality bioassay described by Meyer et al.l’! Brine
shrimp eggs (Artemia salina leach) were hatched in
simulated seawater (3.8% NaCl) with continuous oxygen
supply for two days and got the nauplii. Stock solution of

the sample was prepared by dissolving 20 mg of extract
in 400 pL of pure dimethylsulfoxide (DMSOQO) and
adding sea water to make the total volume 20 mL. Thus
the stock solution gained concentration of the extract as
1pg/uL. Then specific volumes of stock solution was
transferred into different test tubes so that the final
concentration of the extract becomes 6.25, 12.5, 25, 50,
100, 200, 400 and 800ug/mL in the respective test tubes
after volume adjustment to 5 mL with sea water. In the
control tubes 75uL and 150uL DMSO were taken and
volume was adjusted to 5mL with sea water (as in the
sample tubes). Vincristine sulfate was used as positive
control and evaluated at very low concentration (10, 5, 1,
0.5, 0.25, 0.125 and 0.06ug/mL). Using a Pasteur pipette
10 living nauplii were put to each of the test tubes. After
24 hours the test tubes were observed and the number of
nauplii survived in each test tube were counted.The
mortality was corrected using Abott’s formula.*!
P=[(Po-P.)/ (100-P)] x 100

Where, P, = Corrected mortality, P,= Observed mortality
and P.= Control mortality.

LCso values of the test samples after 24 hours are
obtained by regression analysis.

RESULTS

Phytochemical screening

The preliminary phytochemical screening was done to
detect the presence of different phytochemical
compounds in the methanolic, ethyl acetate and n-hexane
extracts of the leaf of Litsea salicifolia (Roxb. Ex Nees)
Hook. The results of the phytochemical testing are given
in Table 1.

Table 1: Results of Phytochemical Screening of the extracts.

Extracts
Test Methanol Ethyl Acetate | n-Hexane
Extract Extract Extract
Molisch's Test + ++ +
Barfoed's Test - -
Cabrohydrate Fehling's test " " "
Glycoside - -
Glucoside - - -
Mayer's Test + - -
Hager's Test + - +
. Dragendorff's Test + - +
Alkaloids Wagner's Test + - +
Steroids - - -
FeCl; (Ferric + i +
Tannin Chloride) Test
Lead Aceatate - - +
Flavonoids + - -
Saponin + - -

[LSH= n-Hexane extract of leaves of L. salicifolia, LSE= Ethyl acetate extract of leaves of L. salicifolia, LSM= n-
Methanol extract of leaves of L. salicifolia; “++’ sign indicates strongly presence & ‘+’ sign indicates presence of

«

phytochemical group of compounds while the ‘-’ sign indicates absence of phytochemical group of compounds tested

for]
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Brine shrimp lethality bioassay (BSLA)

All the extracts of leaf were subjected to Brine Shrimp
lethality bioassay for possible cytotoxic action. In this
study, methanol extract of leaf was found to be the most
toxic to Brine Shrimp nauplii, with LC50 of 244.599

pg/ml, whereas anticancer drug vincristine sulphate
showed LC50 value 0.699ug/ml. On the other hand,
ethyl acetate and n-hexane extract showed 371.550 pg/ml
and 539.842 pg/ml respectively (table 2).

Table 2: LCs, values of the different extracts in brine shrimp lethality bioassay.

Concentration . LCs
Test Sample (ng/ml) % Mortality (ng/ml)
6.25 10
12.5 20
25 20
LSH 50 30
100 =0 539.842
200 60
400 50
800 60
6.25 30
12.5 30
25 40
LSE 50 50 371.550
100 50
200 50
400 60
800 70
6.25 40
12.5 30
25 40
LSM 50 50 244.599
100 50
200 60
400 70
800 80
0.06 10
0.125 20
0.25 30
VS 0.5 40 0.699
1 50
5 90
10 100

DISCUSSION

Different crude extracts of leaf of L. salicifolia have been
shown to possess various phytoconstituents including
carbohydrates (monosaccharides, reducing sugars),
alkaloids, tannins, flavonoids and saponin. There is
absence of glycosides, glucosides, steroids among all the
extracts. Ethyl Acetate Extract of leaf of L. salicifolia
possesses least phytochemical constituents. These
phytoconstituents present in the extracts may account for
their various pharmacological activities shown in other
investigations.™*?

This is a very useful tool to screen a wide range of
chemical constituents for their various bioactivities. It
has been well utilized to screen and fractionation of
physiologically active plant extracts as well. Table 2
shows the lethality of different extracts of leaf of L.

salicifolia to the Brine Shrimp nauplii. The degree of
lethality demonastrated by the extracts was found to be
directly proportional to the concentration of the
extractives ranging from the lowest concentration (6.25
pg/mL) to the highest concentration (800 pg/mL). This
concentration dependent increment in percent mortality
of Brine Shrimp nauplii produced by the leaf extracts of
L. salicifolia indicates the presence of cytotoxic
principles in these extractives.

The significant correlation between in vitro growth
inhibition of human solid tumor cell lines and the Brine
shrimp assay demonstrated by the national Cancer
Institute (NCI, USA) is significant as it shows the value
of this bioassay as a pre-screening tool for antitumor
drug research. To evaluate the toxicity of plant
extracts by Brine shrimp lethality bioassay LCs, values
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lower than 1000 pg/mL are considered bioactive.["!
Principle of brine shrimp toxicity for plant extracts or
compounds above 1000ug/ml is non-toxic, between 500
& 1000 pg/ml is weakly toxic, and bellow 500 pg/ml is
toxic which were established as LCs, values.'™ So,
methanol and ethyl acetate extracts of leaf of L.
salicifolia is said to be toxic to Brine Shrimp nauplii with
LCs of 244.599 pg/ml and 371.550 pg/ml respectively
and n-hexane extracts can be said to weakly toxic with
539.842 pg/ml (table 2). Preliminary phytochemical
screening revealed the presence of alkaloids. So the
observed cytotoxic potentiality may be due to the
presence of such compounds. Again, reports exist on the
role of alkaloids and steroids in cytotoxic activity of
plant extract. ™ & 1 |n addition, Hoechst 33258
fluorescence assay by inhibiting cellular DNA the
phenolics and flavonoids are also known to show
cytotoxicity in a concentration-dependent manner.*®!

CONCLUSION

The methanol and ethyl acetate extracts of leaf of L.
salicifolia can be said to have cytotoxic potentiality due
to presence of various phytoconstituents in these
extracts. The present research has opened a new scope
for more focused studies on isolation and biological
screening of isolated compounds.

ACKNOWLEDGEMENT

First of all, I would like to express my heartfelt gratitude
to the God for being enabled me to complete such a
research work. My parents also deserve special
appreciation for their huge support and prayers. For that,
a great thank for my family. 1 am privileged to express
my heartfelt gratitude to my honorable teacher and
supervisor, Dr. Md. Sohel Rana, Professor, Department
of Pharmacy, Jahangirnagar University, Savar, Dhaka-
1342, for this expert planning, sincere direction,
supervision, advices, and continuous follow up from the
very beginning of this work. | would also like to
acknowledge the guidance of my senior brothers Atunu
Raz and helping hands from my friends and juniors
(Kakon Shutra Dhar, Ariful Islam, Md. Nasir Uddin and
Md. Nuruzzaman Neon).

REFERENCES

1. Newman DJ and Cragg GM. Natural products as
sources of new drugs over the last 25 years. J. Nat.
Prod., 2007; 70(3): 461-477.

2. FAO,Trade in Medicinal Plants, Economic and
Social Department, Food and  Agriculture
Organization of the United Nations, Rome, lItaly,
2004.

3. Graham JG, Quinn LM, Fabricant DS, and
Farnsworth NR. Plants used against cancer—an
extension of the work of Jonathan Hartwell. JEP,
2000; 73(3): 347-377.

4. Buragohain J. Ethnomedicinal Plants Used by the
ethnic Communities of Tinsukia District of Assam,
India. Rec Res Sci Tech, 2011; 3(9): 31-42.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gogoil P, Islam M. Certain Ethnomedicinal plants
used by Local communities in Sivasagar District of
Assam, India. Int. J. of Pharm. Life Sci., 2014;
5(11): 4013-4021.

Barukial J, Sarmah JN. Ethnomedicinal plants used
by the people of Golaghat district, Assam, India. Int.
J. Med. Arom. Plant, 2011; 1(3): 203-211.

Meyer BN, Ferrigni NR, Putnam JE, Jacobsen
LB, Nichols DE, McLaughlin JL. Brine shrimp:
A convenient general bioassay for active plant
constituent s. Planta Medica, 1982; 45: 31-34.
Ghisalberti EL. Detection and isolation of
bioactive natural products. In: Colegate SM,
Molyneux RJ, eds. Bioactive natural products:
Detection, isolation and structure elucidation. New
York: CRC Press., 1993; 15-18.

Cannel RJP. How to approach the isolation of a
natural product. In: Natural products isolation. Vol-
4, 1% ed., New Jersey, Totowa; Humana Press Inc.,
1998.

Ghani A. Medicinal Plants of Bangladesh with
Chemical Constituents and uses. 2" ed., Dhaka,
Bangladesh; Asiatic Society., 2003.

Abbott WS. A method of computing the
effectiveness of an insecticides. J Econ Entomol,
1925; 18: 265-267.

Ghani A. Medicinal Plants of Bangladesh with
Chemical Constituents and uses. 2" ed., Dhaka,
Bangladesh; Asiatic Society., 2003.

Anderson JE, Goetz CM, McLaughlin JL, Suffness
M. A blind comparison of simple bench-top
bioassay and human tumour cell cytotoxicities as
antitumour prescreens. Phytochem Analysis, 1991;
2:107-11.

Déciga-Campos M, Rivero-Cruz I, Arriaga-Alba M,
Castafieda-Corral G, Angeles-Lopez GE, Navarrete
A, Mata R. Acute toxicity and mutagenic activity of
Mexican plants used in traditional medicine. J
Ethnopharmacol, 2007; 110: 334-342.

Dhar ML, Dhar MN, Dhawan BN, Mehrotra BN,
Srimat RC, Tandon JS. Screening of Indian
medicinal plants for biological activity. Indian
Journal of Experimental Biology, 1973; 11: 43-45.
Vijayan P, Rreethi V, Prashanth SH, Raghu CH,
Ashok G, Shrishailappa B. Cytotoxicity activity of
the total alkaloids isolated from different parts of
Solanum  pseudocapsicum. Biological  and
Pharmacological Bulletin, 2004; 27:528-530.
Badami S, Manohara Reddy SA, Kumar EP, Vijayan
P, Suresh B. Antitumor activity of total alkaloid
fraction of Solanum pseudocapsicum leaves.
Phytotherapy Research, 2003; 17: 1001-1004.
Chang CC, Yang MH, Wen HM, Chern JC.
Estimation of total flavonoid contents in propolis by
two complementary colorimetric methods. J. Food
and Drug Analysis, 2002; 10: 178-182.

WWW.ejpmr.com

115




