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ABSTRACT

Myrtm communis L. (Myrtaceae) is a plant widely found in the Middle East and Medi-
terranean region, both naturally grown and cultivated. In our study, C. elegans nema-
todes were used as an anti-helminthic model and by determining the anti-helmintic effect
of Myrtus communis L. fruit, it was aimed to find the active ingredients with possible anti-
helmintic effects by GC-MS analysis. In our study, the anthelmintic effect of the ethanol
extract of Myrtus communis L. fruit on C. elegans was investigated. Ethanol fruit extracts
were added to NGM separately at final volume of 10 mg/mL, 5 mg/mL, 2.5 mg/mL, 1.25
mg/mL and experimental groups were formed. When the data were evaluated statistically,
the difference between all experimental groups, negative control group and positive con-
trol group (pyrantel pamoate), was significant (p<0.05). According to the results of GC-
MS analysis, the highest detected ingredients were 1,8-Cineole (3.46%), Linalyl acetate
(3.06%), and Palmitic acid (2.90%). It was observed that Myrtus communis L. fruit extract
was more effective on C. elegans nematodes than pyrantel pamoate at the same concentra-
tion (5 mg/mL), and 20 different active ingredients were determined according to our GC-
MS analysis results. By studying the forms of these active ingredients separately or in dif-
ferent combinations, the ingredients and combinations with the strongest anti-helmintic

activity can be determined, and it is thought that our findings may lead to further studies.
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INTRODUCTION

1 1yrtus communis L. (Myrtaceae) is one of the
characteristic representatives of the Mediter-

ranean flora. This species widely found in the Midd-
le East and Mediterranean Region is both naturally
grown and cultivated [1]. Myrtus communis L. is an
evergreen shrub that can grow to 1-5 meters approxi-
mately. The oppositely arranged leaves are ovate-lan-
ceolate, 2-5 cm long, coriaceous, glabrous, punctuate-
glandular, and entire. The flowering period lasts from
June to September. Subglobose to ellipsoid fruits are
blue-black (or rarely yellowish-white) when ripe [2].
Different parts of this plant such as fruits, branches,
leaves, and seeds have been extensively used in tradi-
tional medicine. Traditionally used as an antiseptic,
disinfectant, and hypoglycemic agent, its leaves and
fruits have been used as an antiseptic drug in villages
of Turkey [3]. Similarly, in Italian traditional medici-
ne, the fruit of this plant is used in the treatment of
many types of infectious diseases, including diarrhea

and dysentery [4]. The leaves are used as an antiseptic
and anti-inflammatory agent and as a mouthwash in
the treatment of candidiasis [4, 5]. In addition, anti-
bacterial [6], antifungal [7], and antioxidant [8] effects
are frequently mentioned in the literature.

Helminthiasis is one of the important parasitic
diseases, many of which are zoonotic, especially in de-
veloping countries and especially in countries with hot
and humid climates. Although not as much as in tropi-
cal countries, helminthiasis is quite common in some
settlements of Turkey due to insufficient infrastructure
and lack of education. Intestinal parasitosis can cause
significant manifestations at all levels of the gastroin-
testinal tract, as well as anemia and growth retardation.
Cholecystitis, cholangitis, liver abscess, pancreatitis, ile-
us, and acute appendicitis are significant complications
[9]. In addition, helminth infections are one of the most
important causes of growth deficiency and intellectual
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development retardation in developmental ages [10]. Para-
sitic diseases cause many problems, especially in children
of developmental age, such as malnutrition, developmental
retardation, anemia, attention deficit, learning difficulti-
es and consequently decreased success levels. Such health
problems observed in primary and secondary education
children cause children to lag behind in both physical and
psychological development compared to their peers. Studi-
es have mentioned the effects of helminth infections on the
school performance of infected children and the future of
the country [11]. In addition, it has been reported that these
infections may have a detrimental effect on cognition and
educational success in terms of intellectual development
[11-13]. As a result, people's turn to anthelmintic drugs has
also been one of the reasons for the development of resistan-
ce [14, 15]. As with many disease agents, the development of
resistance to the drug of parasites causes parasitic diseases
to be a public health problem and difficulties in their treat-
ment [14, 15]. In recent years, the use of herbal medicines
has been increasing exponentially. Many plants are used as
a means of treatment for various diseases, and the effects
that can replace synthetic drugs are seen. Products obtained
from plants have been used since ancient times as a traditi-
onal treatment method, especially in the eradication of pat-
hogens that develop drug resistance [16].

Studies on the anthelmintic activities of medicinal
plants are very few. One of the reasons is that most of the
helminths cannot be cultured in the laboratory environ-
ment. Therefore, laboratory animals such as rats or mice are
generally preferred as models in such studies. However, ani-
mal studies bring many problems such as requiring a lot of
labor, shortage of workspace, and being expensive [16]. Ca-
enorhabditis elegans (C. elegans), Class: Chromadorea, Or-
der: Rhabditida, Family: Rhabditidae, Genus: Caenorhab-
ditis, Species: Caenorhabditis elegans is a nematode also
called threadworm. C. elegans can be a good anti-helmintic
model, studies have reported [16-18].

In our study, C. elegans nematodes were used as an
anti-helminthic model and the anti-helminthic effect of
Myrtus communis L. fruit was determined, and it was ai-
med to determine the active ingredients with possible anti-
helmintic effects by GC-MS analysis.

MATERIAL AND METHODS
Plant Material
The Myrtus communis L. fruit used in our study was

purchased in equal amounts from 10 different vendors
sold commercially in Hatay province.

Preparation of Plant Extracts

Myrtus communis L. fruit plant extracts were used in our
study. The samples were first washed with tap water and
then pure water, then dried on drying paper. Fruits that
purchased from different vendors were grounded in equ-
al proportions and homogenized. 100 g was taken from
the powdered plant materials. Added 300 mL ethanol on
top. It was kept at room temperature in the shaker at 150
rpm for 24 h. At the end of that time, it was filtered twice
by the No:lwhatman filter payper. Ethanol in the resul-
ting liquid part was completely evaporated in the evapo-
rator (Buchi R-100 equipped with Vacuum Pump V-300
and Control unit I-300).

GC-MS Analysis

For GC-MS, the HP-5 MS IU capillar column (30 m X
250 pum X 0.25 pm) and the 7890A (Agilent) model GC-
MS device with 5975C (Agilent) inert MSD mass detector
were used. In GC-MS, an electron ionization system with
70 eV ionization energy and He was used as carrier gas
with 99.999% purity. The carrier gas entered the He co-
lumn with a flow rate of 1.5 mL/min and a starting pres-
sure of 17,897 psi. After keeping the oven temperature at
the starting temperature of 50°C for 2 minutes, the rate
of temperature rise in all stages was 5°C/min and was
increased to 80°C (waiting 2 minutes at this temperatu-
re), 100°C (waiting 1 minute at this temperature), 150°C
(waiting 1 minute at this temperature), 240°C (waiting 1
minute at this temperature) and 270°C (waiting 7 minu-
tes at this temperature), respectively.

The GC-MS analysis was performed by the Giresun
University Central Research Laboratory Application and
Research Centre, Giresun, Turkey.

Anti-helmintic Activity
Obtaining C. elegans Strains

The strain of wild type C. elegans N2 was purchased
from the Ceanorhabditis Genetic Center (University of
Minnesota, Minneapolis, USA).

Synchronization of C. elegans nematodes

About 20 adults C. elegans were transferred to the Nema-
tot Growth Media (NGM) petri dish containing E. coli
OP50. After laying for 4-6 hours, adults C. elegans were
removed from the petri dish. These eggs formed synchro-
nized offspring. These were used in the study when it
came to adult form at the end of the 3rd day.
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This procedure was carried out with 5 petri at the same
time to provide sufficient nematodes for the study.

Preparation of Nematode Growth Media

A 2.5 g peptone, 3 g NaCl, and 20 g agar were dissolved
in 1 L of distilled water. After autoclaving at 125°C for 15
min, the mixture was cooled to 55°C. Homogenization
was obtained by adding 1 mL MgSO4 (1M), 1 mL cho-
lesterol (5 mg/mL), 1 mL CaCl2 (IM), 25 mL KH2PO4
buffer (pH 6), which had been previously prepared and
filtered through a 0.2 um mesh, to the medium. Myrtus
communis L fruit extracts were added to NGM separately,
with final concentrations of 10 mg/mL, 5 mg/mL, 2,5 mg/
mlL, 1,25 mg/mL and experiment groups were formed. In
addition, 10 mL was taken from Kontil (250 mg/5mL),
which is used as an antihelmintic drug and whose acti-
ve ingredient is pyrantel pamoate and dissolved within
100 mL NGM and prepared in a concentration of 5 mg/
mL. It formed this positive control group. The negative
control group was created only from NGM. NGM was
transferred 10 mL each to petri dish and, the prepared E.
coli OP50 strain was added to NGM.

Determination of Anti-helmintic Activity

In order to determine the anti-helmintic effect of plant
extracts on C. elegans, 20 synchronized adult C. elegans
were transferred to NGMs containing plant extracts and
E. coli OP50. The number of live and dead nematodes
was recorded under a stereo microscope every day for 21
days. Each concentration was studied with 5 petri dishes,
and the work was repeated 2 times. Nematodes who had
completely lost their pharynx pumping movements were
considered dead.

Statistical analysis

The data obtained in our study were evaluated in the
SPSS (Ver: 22.0) program and the One- Way Anova and
Tukey test was used, the level of error was taken as 0.05.

RESULTS

According to our study results, no adult nematodes were
found in the sample of Myrtus communis L. fruit extract
on the 6th day at all concentrations included in the study.
It was found that there are no living nematodes at the end
of the second day at the first concentration of the study,
10 mg/mL, at the end of the third day at the concentration
of 5 mg/mlL, at the end of the fifth day at the concentra-
tion of 2.5 mg/mL, and at the end of the 6th day at the
concentration of 1.25 mg/mL. According to the data of
pyrantel pamoate (5 mg/mL) used as a positive control

were examined, the presence of live nematodes was ob-
served until the 10th day. In the negative control group,
which was not exposed to any active substance, live ne-
matodes were observed until the 21st day (Fig. 1, Fig. 3,
Fig. 4, Table 2). When the data were evaluated statistically,
the difference between all experimental groups, negative
control group and positive control group (pyrantel pamo-
ate), was significant (p<0.05). According to our findings,
Myrtus communis L. fruit extract was found to be more
effective on C. elegans nematodes than pyrantel pamoate
at the same concentration (5 mg/mL).

The main components determined as a result of GC-
MS analysis are shown in Table 1, Figure 2. According to the
analysis, the highest detected ingredients were 1,8-Cineole
(3.46%), Linalyl acetate (3.06%), and Palmitic acid (2.90%).

DISCUSSION

In our study, the anti-helmintic activity of Myrtus com-
munis L. fruit extract on C. elegans nematodes was in-
vestigated. Many medicinal effects of Myrtus communis
L. have been mentioned in the literature [3-7]. In additi-
on, there are studies showing the antiparasitic effect of
Myrtus communis L. In a study, potent prophylactic ef-
fects of essential oils of Myrtus communis L. were shown
in mice infected with Toxoplasma gondii, especially at
doses of 200 and 300 mg/kg [19]. Another study was car-
ried out on promastigote and amastigote forms of Leish-
mania tropica and it was shown that the essential oils of
Myrtus communis L. significantly inhibited their growth

Myrtus communis L. fruit

=~ Negative Control
-= 10 mg/mL
5 mg/mL
- 2.5mg/mL
1.25 mg/mL
-4 Pyrantel pamoate 5 mg/mL

The numbe r of live C. elegans
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Figure 1. Anti-helminthic activity of Myrtus communis L. fruit extract
on C. elegans nematodes
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Figure 2. GC-MS chromatogram of Myrtus communis L. fruit ethanol
extract
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Figure 4. A, B, C Dead nematodes

Table 1. GC-MS results of Myrtus communis L. fruit extract

Bilesen Ad1 RT Ethanol(%)
Aceticacid 2.513 0.81
9-Octadecenamide 2.513 0.81
2-Propenoic acid 3.995 0.45
2-Heptenal 8.178 0.82
1,8-Cineole (Eucalyptol) 10.616 3.46
Linalool 13.093 1.37
4H-Pyran-4-one 14.713 0.78
B-Fenchyl Alcohol 16.366 0.38
5-Hydroxymethylfurfural 17.991 1.29
Linalyl acetate 18.586 3.06
2,4-Decadienal 20.503 0.72
Camphene 21.465 0.90
(+)-4-Carene 21.465 0.90
Geranyl acetate 22.437 0.69
trans-Caryophyllene 23.450 0.32
beta-Selinene 24.360 0.77
Palmitic acid 36.965 2.90
9,12-Octadecadienoic acid 39.603 1.58
Stearic acid 40.627 0.98
D-alpha-Tocopherol 56.809 1.25

in a dose-dependent manner. In a study, The IC50 valu-
es of essential oil and methanolic extract were reported
as 8.4 and 28.9 pg/mL against promastigotes, and 11.6

Table 2. Number of live C. elegans exposed to different doses of Myrtus
communis L. fruit ethanol extract

Pyrantel 10 5 2.5 1.25
Days Control pamoate mg/ mg/ mg/ mg/

5 mg/mL mL mL mL mL
1 100 100 100 100 100 100
2 100 100 0 1 12 31
3 100 95 0 0 10 22
4 100 95 0 0 2 8
5 100 86 0 0 0 2
6 99 85 0 0 0 0
7 99 50 0 0 0 0
8 99 36 0 0 0 0
9 99 4 0 0 0 0
10 99 0 0 0 0 0
11 99 0 0 0 0 0
12 99 0 0 0 0 0
13 99 0 0 0 0 0
14 95 0 0 0 0 0
15 90 0 0 0 0 0
16 80 0 0 0 0 0
17 20 0 0 0 0 0
18 11 0 0 0 0 0
19 5 0 0 0 0 0
20 5 0 0 0 0 0
21 0 0 0 0 0 0

and 40.8 pug/mL against amastigote forms, respectively.
In addition, it was emphasized in the study that Myrtus
communis L. was not cytotoxic in the J774 cell line at the
working concentrations [20]. In addition to these studies,
the anti-parasitic effects of Myrtus communis L. on Giar-
dia lamblia [21] and Trichomonas vaginalis [22,23] pro-
tozoa were also mentioned. In the literature review, there
were not enough studies on the anti-helmintic activity of
Myrtus communis L. fruits. In a study, water and ethanol
extracts of the leaves of Myrtus communis L. investiga-
ted for the anti-helminthic activity on cattle strongyles
nematodes, and this effect was evaluated by egg scree-
ning test and larval mortality test. It was determined that
Myrtus communis L. leaf water and ethanol extracts have
a potential anthelmintic activity on cattle strongyles pa-
rasite larvae [24].

As aresult of GC-MS analysis, 1,8-Cineole (Eucalyptol),
the oxygenated monoterpenes that we detected with the
highest rate, were also detected at high rates in the essential
oils of Artemisia lancea (34.56%), Piper aduncum (55.8%),
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and Rosmarinus officinalis (42.11%). It was observed that es-
sential oils of these species show high ovicidal and larvicidal
activity on H. contortus [25-27].

Compounds such as beta-seline, palmitic acid, 9,12-Oc-
tadecadienoic acid, and camphene, which we determined as
a result of GC-MS analysis of Myrtus communis L. fruit et-
hanol extract, were found in many plants have anthelmintic
effects [28-34].

In a study by Taur et al. [35], the anti-helmintic acti-
vity of essential oil isolated from Eucalyptus globulus on
the adult Indian worms Pheretima posthuma, which is ana-
tomically and physiologically similar to human intestinal
worm parasites, was investigated. As a result of this study, it
was concluded that E. globulus oil has anthelmintic poten-
tial due to the presence of borneol, linalool, cineol, geranyl
acetate, anethole, and saffron. The presence of these herbal
components, linalool and geranyl acetate, in the fruit extract
of Myrtus communis L., was determined as a result of our
GC-MS analysis.

The active ingredients in herbal extracts sometimes act
alone or sometimes in combination with several active ing-
redients. There are studies using some of these active ing-
redient combinations to prove anti-helmintic activity. For
example, in a study with fatty acids such as palmitic acid and
stearic acid as a result of GC-MS analysis, it was determined
that some combinations of palmitic acid and stearic acid
prevented the hatch rate of H. contortus species by 100%.
Likewise, as a result of GC-MS analysis, the highest rate of
linalyl acetate (3.06%), which we determined highest than
the 1,8-Cineole (3.46%) in the fruit extract of Myrtus com-
munis L., was different combinations of a-pinene, p-cymene,
thymol octanoate, and thymol acetate compounds were tes-
ted on pigs infected with Ascaris suum eggs, and the com-
bination of a-pinene, linalyl acetate, p-cymene, and thymol
octanoate was found to be quite effective [36].

In a study conducted by Matos-Rocha et al. [37], the
schistosomicidal activity of sesquiterpenes such as alpha-
humulene and trans-caryophyllene in adult individuals of
Schistosoma mansoni was evaluated in vitro and it was fo-
und that sesquiterpenes at non-lethal concentrations redu-
ce the egg production and motor activity of the worms and
cause death in some way depending on the concentration
(100 and 200 o/4g/mL). Trans-caryophyllene is one of the
ingredient that we detected as a result of GC-MS analysis
in our study.

CONCLUSSIONS

In our study, the anti-helmintic activity of Myrtus com-
munis L. fruit extract on C. elegans nematodes was inves-

tigated, and it was found that Myrtus communis L. fruit
extract was more effective on C. elegans nematodes than
pyrantel pamoate at the same concentration (5 mg/mL).
According to our GC-MS results of Myrtus communis L.
fruit extract, 20 different active ingredients were found.
In the literature reviews, it has been shown in previous
studies that some compounds such as 1,8-Cineole (Eu-
calyptol), linalool, geranyl acetate, linalyl acetate, and
trans-caryophyllene have shown anti-helmintic activity.
The presence of these active ingredients supports our ex-
perimental results. Via studying the forms of these active
ingredients separately or in different combinations, the
ingredients and combinations with the strongest anti-
helmintic activity can be found, and our findings may
pave the way for further studies.
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