Ankara Ecz. Fak. Derg. J. Fac. Pharm, Ankara
37(3) 191-199, 2008 37 (3) 191 -199, 2008

ANTIMICROBIAL AND CYTOTOXIC ACTIVITIES OF MYRTUS COMMUNIS L.
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ABSTRACT

The antimicrobial and cytotoxic activities of n-hexane, methanol, ethanol, ethyl acetate and water
extracts of Myrtus communis L. leaves were evaluated in this study. The antimicrobial activities of the
extracts were reported against Escherichia coli ATCC 29998, Escherichia coli ATCC 25922, Escherichia
coli ATCC 11230, Staphylococcus aureus ATCC 6538P , Staphylococcus aureus ATCC 29213,
Staphylococcus epidermidis ATCC 12228, Salmonella typhimurium CCM 5445, Enterobacter cloacae ATCC
13047, Enterococcus faecalis ATCC 29212, Pseudomonas aeruginosa ATCC 27853 as bacteria and
Candida albicans ATCC 10239 as yeastlike fungi by disc diffusion method. All of the extracts inhibited the
growth of  Escherichia coli ATCC 29998, Escherichia coli ATCC 11230, Staphylococcus epidermidis ATCC
12228,  Salmonella typhimurium CCM 5445 and Pseudomonas aeruginosa ATCC 27853. The growth of
Escherichia coli ATCC 25922 was only inhibited by the methanol extract. None of the tested extracts showed
activity against Enterobacter cloacae ATCC 13047, Enterococcus faecalis ATCC 29212 and Candida

albicans.

Cytotoxic activity of the extracts was tested in vitro against Brine shrimp. Cytotoxicity was evaluated

by brine shrimp lethality bioassay. All of the extracts showed cytotoxic activity against brine shrimp.
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OZET

Bu ¢alismada, Myrtus communis L.’nin n-hekzan, metanol, etanol, etil asetat ve su ekstrelerinin,
antimikrobiyal ve sitotoksik aktiviteleri degerlendirildi. Ekstrelerin antimikrobiyal aktiviteleri, bakteri olarak
Escherichia coli ATCC 29998, Escherichia coli ATCC 25922, Escherichia coli ATCC 11230, Staphylococcus
aureus ATCC6538P , Staphylococcus aureus ATCC 29213, Staphylococcus epidermidis ATCC 12228,
Salmonella typhimurium CCM 5445, Enterobacter cloacae ATCC 13047, Enterococcus faecalis ATCC
29212, Pseudomonas aeruginosa ATCC 27853 ve mantar olarak Candida albicans ATCC 10239 ’ a kars:
disk difiizyon metodu ile tayin edildi. Ekstrelerin tiimii, Escherichia coli ATCC 29998, Escherichia coli
ATCC 11230, Staphylococcus epidermidis ATCC 12228, Salmonella typhimurium CCM 5445 ve
Pseudomonas aeruginosa ATCC 27853 iizerinde etkili olmugstur. Escherichia coli ATCC 25922 iizerinde ise
sadece metanol ekstresi etki gostermistir. Enterobacter cloacae ATCC 13047, Enterococcus faecalis ATCC

29212 ve Candida albicans iizerinde ise hi¢hbir ekstre etkili olmamugstir.

Ekstrelerin  sitotoksik  aktiviteleri ~ Brine shrimp yontemiyle degerlendirildi. Ekstrelerin hepsi

Brine shrimp’e karst sitotoksik aktivite gosterdi.

Anahtar Kelimeler: Myrtus communis L., Myrtaceae, Sitotoksik aktivite, Antimikrobiyal aktivite.

INTRODUCTION

Myrtus communis L. (Myrtaceae), commonly known as Myrtle, is an evergreen shrub widely
distributed in Europe, Asia, Africa and America (1, 2). The plant have been used internally as
astringent, antimicrobic, for constipation, antihemorrhagic, appetizing, against diabetes and

externally for wound healing in Turkish folk medicine (2).

This plant is found to be rich in polyphenolic compounds such as flavonoids and tannins (3,

4). Phytocemical studies about M. communis showed also presence of essential oil (5).

The essential oil obtained from the leaves is mainly used in the treatment of lung disorders
and has been found the posses antibacterial, antilouse, anti Helicobacter pylori and antimutagenic

(6-11).

Several studies have found anti-inflamatory, anti-hyperglycemic and antioxidant activities in
various extracts of this plant (12-15).

Many plants from the Myrtaceae family are reported to have antibacterial or antifungal
activities (16).

Nevertheless, no report about the cytotoxicity of this plant is found in the literature. The

extracts prepared from the leaves of M. communis is investigated for antimicrobial and cytotoxic
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activities for the first time in this study. The only literature data on antimicrobial activity of
M. communis is given by llcim, whereas the only chloroform extract of M. communis was

evaluated in this previous report (17).

On the basis, the aim of this work was to investigate the possible inhibitory activity of
M. communis extracts against various microorganisms and to evaluate the cytotoxicity against

Brine shrimp.

MATERIALS AND METHODS
Plant material

Myrtus communis L. was collected from Kemalpasa (Izmir) in Turkey. The plant was
identified by B. KIVCAK. A voucher specimen was deposited in the Herbarium of the Department
of Pharmacognosy, University of Ege (1265).

Preparation of plant extracts

Air dried and powdered leaves of Myrtus communis L. (20 g) were extracted with 200 ml of
the each following solvents, n-hexane, ethanol, methanol, ethyl acetate and water (infusion) at

room temperature; the extracts were evaporated to dryness in vacuo and weighed.
Cytotoxic studies

Cytotoxicity was studied by Brine shrimp (Artemia salina) assay (18). Cytotoxic activity of
all extracts were compared with umbelliferone and colchicine as the active cytotoxic substances

(19, 20).
Materials

Brine shrimp was obtained from San Fransico Bay Brand Inc. Newark, CA94560 USA. Sea
salt (Sigma-9883) were used in activity tests.The small tank was purchased from Otsuka

Pharmaceutical Co.Ltd. (Tokyo, Japan).
Method
Cytotoxicity studies

Cytotoxicity was evaluated by the Brine shrimp lethality bioassay (18). The sea salt
(3.8g) was dissolved in 100 ml water and filtrated. Brine shrimp (Artemia salina) eggs were placed
in to the sea water and allowed to incubate for 48h at 28°C in a small tank. Each extracts were

tested at 1000, 100 and 10 ppm. 20 mg plant extract was dissolved in 2 ml of chloroform to
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prepare a stock solution of 10 mg/ml. From the stock solution, 500, 50 and 5 pul was transferred to
different vials and allowed to evaporate. After evaporation, 5 ml of sea salt solution was added to
each vial to prepare concentrations corresponding to 1000, 100 and 10 ppm. Each concentration
was prepared in triplicate. Also, a vial including chloroform (500ml) was prepared for control.
After incubation, 10 Brine shrimp larvae (nauplii) were introduced into vials containing graded
concentrations (ranging from 10 to 1000 ppm) of the test extracts. After 24h, the number of
surviving shrimps at each concentration of the extracts was counted and data was analysed with

Finney Computer programme to determine the LCsg at 95 % confidence interval.
Antimicrobial studies

The disc diffusion method, known as the Kirby Bauer method, was used the determine

antimicrobial activities (21-23).

24 hour cultures containing 10%cfu/ml of microorganisms were used and diluted with sterile
distilled water to obtain equivalent to 0.5 Mc Farland’s standards of turbudity. 24 hour cultures of
the yeast were prepared in Saboraud Dextrose Broth to obtain 107 cfu/ml. 40 ul of reconstituted
crude extracts were absorbed on to the sterile 6 mm discs (Oxoid Antibacterial Suspectibility Blank
Tests Disc) under aseptic conditions to obtain 30 pg extract/disc and dried at 50'C. Dried discs
were transferred on to the plates containing test organisms with sterile forceps. Control disc
contained 40 pl of sterile 10 % aqueous DMSO. Agar plates containing bacteria were incubated at
37°C for 24h and those containing yeast at 27 C for 48h. The standard antibacterial agent
Ceftazidime (30 pg/disc) was used as a positive control for bacteria and the standard antifungal
agent Nystatin (25 ug /disc) was used as the positive control for yeast. All experiments were done

in triplicate.
Test Microorganisms
The following Gram (+) and Gram (-) bacteria were used for testing antibacterial activity.

Escherichia coli ATCC 29998, Escherichia coli ATCC 25922, Escherichia coli
ATCC11230, Staphylococcus aureus ATCC 6538P, Staphylococcus aureus ATCC 29213,
Staphylococcus epidermidis ATCC 12228, Salmonella typhimurium CCM 5445, Enterobacter
cloacae ATCC 13047, Enterococcus faecalis ATCC 29212, Pseudomonas aeruginosa ATCC
27853 were used as bacteria and Candida albicans ATCC 10239 as yeastlike fungi.

Lyophilised bacteria and yeast were obtained from the Standart ATCC bacteria strain and
Standart ATCC fungus strain collection of Department of Basic and Industrial Microbiology ,

Faculty of Science, Ege University.
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Media

The solid growth medium used for bacteria was Mueller Hinton Agar (Oxoid) and for

yeastlike fungi was Saboraud Dextrose Agar (Difco).

All these microorganisms were obtained from Department of Basic and Industrial

Microbiology, Faculty of Science, Ege University.

RESULTS AND DISCUSSION

Cytotoxic activity of n-hexane, ethanol, methanol, ethyl acetate and water extracts of the
leaves of Myrtus communis L. have been investigated in vitro against Brine shrimp (Artemia

salina). The results were reported in Table 1.

All of the extracts showed cytotoxic activity against Brine shrimp (LCsy < 1000). Ethyl
acetate and n- hexane extracts have exhibited more cytotoxic activity than the other tested extracts.
These extracts were even more active than a cytotoxic substance umbelliferone (19), but they were

less active than colchicine (20).

Table 1. Cytotoxicity assay of Myrtus communis L .extracts against Artemia salina

Extracts Concentration | LCs, SD (%) n=3 | % Capacity
(ppm) (ng/ml)

Methanol 1000:100:10 13.7418 | 0.92 11.1

n-Hexane 1000:100:10 | 0.1009 0.46 3.1

Ethanol 1000:100:10 | 21.7142 | 0.33 7.2

Ethyl acetate 1000:100:10 4.2536 0.59 2.3

Water 1000:100:10 | 37.1540 | 0.21 9.7

Colchicine (Standard) 500:50:5 0.0009

Umbelliferone (Standard) | 500:50:5 377.0223

Results from the antimicrobial screening tests were shown in Table 2. As clearly seen in
Table 2, the growth of Staphylococcus aureus ATCC 6538P and Staphylococcus aureus ATCC

29213 were more inhibited by the whole extracts than Ceftazidime.
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Table 2. Antimicrobial activity of Myrtus communis L. extracts

Inhibition Zone (mm)*
Microorganisms A B C D E F G H
Escherichia coli ATCC 29998 8 8 9 9 9 15 - -
Escherichia coli ATCC 25922 - - - 8 14 - -
Escherichia coli ATCC 11230 8 8 8 9 8 18 - -
Staphylococcus aureus ATCC 6538P 15 21 18 16 15 12 - -
Staphylococcus aureus ATCC 29213 15 20 17 15 15 13 - -
Staphylococcus epidermidis ATCC 12228 8 9 8 8 8 12 - -
Salmonella typhimurium CCM 5445 7 8 7 8 7 14 - -
Enterobacter cloacae ATCC 13047 - - - - - 13 - -
Enterococcus faecalis ATCC 29212 - - - - - 11 - -
Pseudomonas aeruginosa ATCC 27853 8 9 7 8 8 22 - -
Candida albicans ATCC 10239 - - - - - - 18 -

A : Ethanol extract ; B : n-Hexane extract ; C : Ethyl acetate extract ; D : Methanol extract ; E : Water extract ; F :

Ceftazidime ; G : Nystatine ; H : Control (DMSO ) ; * Includes diameter of disc ( 6 mm ).

All of the extracts inhibited the growth of Escherichia coli ATCC 29998, Escherichia coli
ATCC 11230, Staphylococcus epidermidis ATCC 12228, Salmonella typhimurium CCM 5445
and Pseudomonas aeruginosa ATCC 27853. The growth of Escherichia coli ATCC 25922 was
only inhibited by the methanol extract. None of the tested extracts showed activity against

Enterobacter cloacae ATCC 13047, Enterococcus faecalis ATCC 29212 and Candida albicans.

However, the standard antibacterial agent, Ceftazidime, inhibited the growth of all of the
tested microoorganisms but had no effect on the growth of C. albicans. On the other hand , the
standard antifungal agent, nystatine, inhibited the growth of C. albicans but had no effect on the

growth bacteria. DMSO also did not effect the growth of any tested microorganisms.

Recently, it has been reported that the essential oil of M. communis is strongly active againts
Salmonella typhimurium (24). In our study, all of the extracts showed weakly activity against S.

typhimurium.

The only literature data on the antimicrobial activity of M. communis L. has been given by
Ilcim for the antimicrobial activity of the chloroform extract of M. communis L. (17). In this study,
the chloroform extract was found to be highly active against S.aureus COWAN and Listeria

monocytogenes SCOTT A.
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However, according to our results, the extracts of the leaves of this plants showed strongly

activity against S. aureus ATCC 6538P and S.aureus ATCC 29213.

In conclusion, all of the extracts showed a range of activity against the tested bacteria and
Brine shrimp. The antibacteriyal activity of the extracts against Staphylococcus aureus ATCC
6538P and Staphylococcus aureus ATCC 29213 was more than Ceftazidime . On the other hand,
the most significant cytotoxic activity was found in n-hexane and ethyl acetate extracts. These
results provide a support to some of the uses of the plant in Turkish folk medicine. Further studies

are, therefore, needed to confirm its efficacy and to evaluate its safety.
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