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The search for new antimicrobial medicines based on medicinal plant raw materials (MPRM) and its effective and safe use in
modern pharmaceutical practice remains one of the most pressing issues in pharmacy. Today, the search for new biologically
active compounds (BACs) with antimicrobial and antifungal activity is ongoing. Due to the content of the BACs complex,
preparations based on MPRMs have a milder effect on the human body compared to synthetic analogues. According to the
results of studying some foreign studies and publications on the topic of antimicrobial and antifungal activity, a promising
source of BACs, namely the leaves of common myrtle (Myrtus communis L.), is of scientific interest.

The aim. Analysis and comparative study of the antibacterial activity of samples of extracts obtained using ethanol of various
concentrations, and an infusion of common myrtle leaves (Myrtus communis L.) against clinical strains isolated from patients
with cystic fibrosis.

Materials and methods. The objects of the study were water-alcohol extracts from common myrtle leaves, comparison
preparations — ethanol with a concentration of 40, 70, 96% and eucalyptus tincture. 5 strains of pathogenic microorganisms
isolated from the sputum of patients with cystic fibrosis were used as test cultures. The minimum inhibitory concentration
was assessed using the method of double serial dilutions in broth.

Results. All water-alcohol extracts from common myrtle leaves showed antimicrobial activity exceeding the control samples
against 3 mucoid strains — Burkholderia cenocepacia, Stenotrophomonas maltophilia and Pseudomonas aeruginosa. No
antimicrobial activity was detected for the remaining 2 strains. A pronounced antimicrobial effect was possessed by 70%
tincture and aqueous infusion of leaves.

Conclusion. The data obtained during the study allow us to draw conclusions about the further prospects of studying 70%
myrtle tincture and aqueous infusion for use in the therapy of patients with cystic fibrosis.

Keywords: common myrtle; Myrtus communis L.; leaves; cystic fibrosis; antimicrobial activity; tincture; infusion
Abbreviations: ABDs — antibacterial drugs; BACs — biologically active compounds; SPh RF — State Pharmacopoeia of the
Russian Federation; MPRM — medicinal plant raw material; MBC — minimum bactericidal concentration; MIC — minimum
inhibitory concentration.
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MoucK HOBbIX @aHTUMUKPOBHbIX NPENapaToB Ha OCHOBE IEKAPCTBEHHOTO PACTUTENBHOTO CbipbsA (/IPC) 1 ero addeKTBHOE 1
H6e30mnacHoe 1UCMNob30BaHNe B COBPeMEHHON GpapmaLeBTMYECKON NMPAKTUKE OCTAeTCA NO-NPEeXHEMY OAHUM U3 aKTyaslbHbIX
Bonpocos dapmauun. Ha cerogHALWHMI AeHb NOCTOAHHO BEAETCA MOUCK HOBbIX BMOMOTrMYECKM aKTUBHbIX coeanHeHUH (BAC)
C aHTUMMKPOBHOI M MPOTUBOrPUOKOBOI aKTUBHOCTbIO. Bnarogapa copepkaHuio Komnnekca BAC npenapaTtbl Ha OCHOBe
NIPC okasbiBaloT 6onee mArkoe AenCTBME Ha OPraHM3M YesIOBEKA MO CPABHEHUIO C CUHTETUYECKMMM aHanoramu. Mo
pe3ynbTaTaM U3y4yeHUs HEKOTOPbIX 3apybekHbIX cCnef0BaHUM M NybAMKaLMiA Ha TeMy aHTUMUKPOBHOM M NPOTUBOrPUOKOBOM
AKTUBHOCTW, Hay4HbI WMHTEpPEeC MNPeaCTaBAAeT NEePCNneKTUBHbIA WCTOYHWUK nonyvyeHus BAC, a UMEHHO /IMCTbA MMpTa
06bIKHOBEHHOoro (Myrtus communis L.).

Llenb. AHanu3 M cpaBHUTE/IbHOE M3y4YeHWe aHTMBaKTepuanbHOM aAKTUBHOCTM 0OPa3LOB M3BAEYEHWUM, MOJYYEHHbIX C
NMOMOLLbIO CMIMPTA STUIOBOTO PA3/IMYHOMN KOHLEHTPALLMM, U HACTOA U3 IMCTbEB MUPTA 06bIKHOBEHHOTO (Myrtus communis L.)
B OTHOLIEHWUM KIUHUYECKUX LUTAMMOB, BblAE/NEHHbIX OT MALMEHTOB C MyKOBUCLMAO30M.

Martepnanbl U metogbl. O6bekTamMu UcciefoBaHWA 6ObliM  BOAHO-CMUPTOBbIE W3B/AEYEHUA W3 JINCTbEB  MUPTA
06bIKHOBEHHOTO, NpenapaTbl CPaBHEHMA — CMMPT 3TUIOBbIV C KOHLEeHTpauuen 40, 70, 96% 1 HacToliKa 3BKanunTa. B kayectse
TECTOBbIX KY/IbTYp MCMNO/b30BaAN 5 LUITAMMOB MATOTEHHbIX MWUKPOOPraHW3MOB, BblAENEHHbIX M3 MOKPOTbl MALMEHTOB C
MYKOBUCLMA030M. MUHUMAbHYIO MHTMOUPYIOLLYIO KOHLIEHTPALMIO OLLEHMBAAN C MOMOLLbIO METOAA ABOMHbIX CEPUMHbBIX
pasBeseHuit B 6ynboHe.

Pesynbratbl. Bce BOAHO-CMMPTOBblE W3BNEYEHUA W3 JINCTbEB MWUPTA OObIKHOBEHHOTO MPOABAAAM AHTUMUKPOOHYIO
AKTMBHOCTb, NPEBOCXOAALLYHO KOHTPO/IbHble 06pasLbl B OTHOLWEHUN 3 MyKoMAHbIX WTammos — Burkholderia cenocepacia,
Stenotrophomonas maltophilia v Pseudomonas aeruginosa. Mo OCTaBWMMCA 2 WTaMMaM aHTUMMUKPOBHAA aKTUBHOCTb He
BblAB/EHA. BblparkeHHbIM aHTUMUKPOHHbIM 3ddekTom obnagana HacTolika mupTa 70% v BOAHbIM HAaCcTON NNCTLEB.
3akntoyeHue. MonyyeHHble B XoA4e MPOBEAEHHOIO UCCNef0BaHUA AaHHble NO3BOMAIOT CAENATb BbIBOAbI O AaNbHEMLMX
nepcrneKkTMBax U3y4yeHua HacToku mmpTta 70% v BOAHOIO HAaCTOA IMCTbEB MUPTA AR UCMO/Ib30BAHNUA B TEpPanunmn NaLmeHTos,
60/1bHbIX MYKOBUCLIMA030M.

KnioueBble cnoBa: MMUPT O0ObIKHOBEHHbIW; Myrtus communis L.; NUCTbA; MyKOBWUCUMAO3; aHTUMWUKPOOHAA aKTUBHOCTb;
HaCTOMKa; HacTom

Cnucok coKkpauweHuii: ABJINT — aHTMbaKTepmanbHble NieKapcTBeHHble npenapatbl; BAC — 6MONOrMyeckn akTUBHbIE
coeanHerus; P PO — locymapctBeHHana dapmakonesa Poccuiickort ®epepaumu; JIPC — nekapcTBeHHOE pacTUTeNbHOEe
cbipb&; MBK — MMHMManbHas 6akTepuumaHan KoHueHTpauusa; MUK — MMHMManbHanA MHIMBUPYIOLLAA KOHLEHTPALMA

INTRODUCTION

Patients with cystic fibrosis occupy a special place in
the category of patients who need antimicrobial therapy
on an ongoing basis. Most bacterial strains isolated
from patients with cystic fibrosis are characterised
by pronounced antibiotic resistance, both genetically
mediated and acquired. At the same time, more

Tom 12, Beinyck 6, 2024

than 85% of the strains are resistant to one or more
antibacterial drugs (ABDs) [1]. Thus, science is faces
the task of improving existing antimicrobial drugs and
searching for new potential molecules and biologically
active compounds (BACs), including to improve the
effectiveness of cystic fibrosis therapy and the quality of
life of patients with this diagnosis.
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According to the international register of the
Cystic Fibrosis Foundation®! (Washington, USA), it has
been established that patients with cystic fibrosis are
predominantly dominated by microbial flora such
as Pseudomonas aeruginosa and Staphylococcus
aureus, to a lesser extent — Haemophilus influenzae,
Stenotrophomonas maltophilia, Achromobacter
xylosoxidans and Burkholderia cenocepacia [2, 3].
The main difficulty in the treatment of cystic fibrosis
is represented by patients infected with Burkholderia
cenocepacia strains, which are resistant to most of the
ABDs used in modern therapy [4, 5]. In this regard,
a search is currently underway for new BACs with
antimicrobial and antifungal activity. Due to the content
of the BACs complex, drugs based on MPRM have a
milder effect on the human body and do not cause
addictive syndrome compared to synthetic analogues [6].
It is known that BACs such as flavonoids play a
leading role in the formation of the most important
pharmacotherapeutic effects of medicinal plants,
including antimicrobial, anti-inflammatory, antifungal,
antiviral, choleretic, antispasmodic, etc. [7].

Based to the results of studying some domestic
and foreign studies and publications on the aim of
antimicrobial and antifungal activity of MPRM, such a
promising source of BACs as common myrtle (Myrtus
communis L.) is of scientific interest [8-10]. Due to
the presence of flavonoids in the raw materials of
myrtle (Myrtus communis L.), leaves and fruits, as well
as essential oil from this plant, have long been used
in many countries as an antimicrobial, antifungal and
anti-inflammatory agent [11].

Common myrtle is an evergreen perennial shrub
up to 3 m tall, the crown is dense, multi-branched;
young shoots are tetrahedral, greenish gray;
2-3-year-old shoots are rounded or slightly faceted,
gray or gray—brown. The leaves are glandular opposite,
ovate to lanceolate, 2-5 cm long, 1-2.5 cm wide,
pointed, whole-edged, leathery, fragrant when rubbed.
The flowers are white, arranged one at a time on short
pedicels. Blooms in late May and all of June. The fruit
is a bluish black (sometimes white), multi-seeded berry,
10-12 mm long and 5-6 mm wide. There are 5-15 seeds
in each fruit. The fruits look like round white berries,
have a spicy sweet taste and ripen in November—
December [12]. It grows in subtropical countries: South
America, North Africa, Southern Europe, northwest
India, Australia, the Middle East and Western Asia
[13]. The Myrtaceae family includes 100 genera and
3 000 species. In the Russian Federation, common myrtle
grows and is cultivated on the territory of the Republic

! Cystic Fibrosis Foundation. Available from: https://www.cff.org/
medical-professionals/patient-registry
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of Crimea (Nikitsky Botanical Garden, Yalta), as well
as in the Caucasus and Krasnodar Territory [14].

Currently, myrtle is not a pharmacopoeial plant in
Russia, although it is included in foreign pharmacopoeias?, 3.
Moreover, the presence of antimicrobial and antifungal
effects of extracts from the leaves of this plant encourage
Russian scientists to actively explore the possibilities of
using this type of MPRM in medical practice.

THE AIM. An analysis and comparative study of the
antibacterial activity of samples of extracts obtained
with ethanol of various concentrations and infusion of
myrtle leaves (Myrtus communis L.) against to clinical
strains isolated from patients with cystic fibrosis.

MATERIALS AND METHODS

Water-alcohol extracts from myrtle leaves based on
ethanol of the chemically pure category (concentrations
of 40, 70 and 96%) in the ratio “raw material-
extractant” — 1:5 were used as objects of study. Common
myrtle leaves were harvested and dried at the Order of
the Red Banner of Labor Nikitsky Botanical Garden —
National Scientific Center (NBG-NSC) in July 2022
in Yalta, Republic of Crimea, Russian Federation,
provided under a scientific cooperation agreement with
the Department of Pharmacognosy with the Basics of
Phytotherapy of the Samara State Medical University.
The raw materials were dried in the air without direct
sunlight. The species specificity of the object was
confirmed with the help of relevant scientific papers [15—
17], as well as herbarium specimens from the herbarium
fund of the NBG-NSC*.

Preparations for comparison and control samples
with established antimicrobial activity were ethanol of
analytical grade in several main concentrations (40, 70
and 96%) and tincture of Eucalyptus viminalis L. 70%
produced by Tula Pharmaceutical Factory LLC (series
21112), Russia. To prepare solutions of ethanol 40 and
70%, ethanol 96%, Hippocrates LLC (series 380221),
Russia, was used.

The following strains of pathogenic microorganisms
isolated from the sputum of patients with cystic fibrosis
were used as test cultures: Pseudomonas aeruginosa
(strain 1), Pseudomonas aeruginosa (mucoid strain 2),
Stenotrophomonas maltophilia, Burkholderia
cenocepacia and Chryseobacterium indologenes.

The strains of microorganisms included in the

2 Pharmacopee Francaise. X| edition. Préparations homéopathiques;
2017:2012-2015.

3 European Pharmacopoeia (Ph. Eur.). 11th ed.; 2023. Available from:
https://www.edgm.eu/en/european-pharmacopoeia-ph.-eur.-11th-
edition

* Herbaria of the Nikitsky Botanical Garden. Available from: https://
nikitasad.ru/science/gerbarij-nikitskogo-botanicheskogo-sada.
Russian
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study were obtained by experienced scientists of the
Microbiological Department of the Clinical Diagnostic
Laboratory of the Samara State Medical University
clinics in accordance with the conclusion of the Bioethics
Committee at the Samara State Medical University
(extract from Protocol No. 204 of December 11, 2019).
The patients underwent microbiological examination
on an outpatient basis in accordance with the National
Clinical Guidelines of the Russian Federation “Cystic
fibrosis”>.

To conduct the experiment, water-alcohol extracts
were obtained from common myrtle leaves by the
method of fractional percolation described in the
GPhM.1.4.1.0019% of the State Pharmacopeia of the
Russian Federation XV edition (SPh RF XV ed.), as well
as an aqueous infusion of myrtle leaves according to the
GPhM.1.4.1.00187 SPh RF XV ed.

Methodology

Preparation of the working solution

A micromethod was used for the study: testing
was performed at a final volume of 100 pl. Working
solutions were introduced into micro-dilution plates
of 50 ul per well. Using multichannel pipettes,
a 96-well sterile tablet for immunological studies (with
a flat bottom) with a lid was filled with double serial
dilutions of the investigated extracts. The dilutions
were then inoculated with a prepared suspension of
the investigated microorganism. Incubation was carried
out in a normal atmosphere at a temperature of 36°C.
During incubation, the tablet was covered with a lid
to prevent the contents of the wells from drying out.

Preparation of inoculum

Inoculum was prepared by suspending colonies
selected from a nocturnal culture grown on 5% blood
agar (HiMedia, India). The final microbial load in the
inoculum was 5 = 105 CFU/mL. To prepare the inoculum
with the required concentration of microorganisms,
100 pl of a suspension equivalent to 0.5 according to the
McFarland standard was used, which was transferred to
a test tube containing 9.9 ml (1:100 dilution) of broth,
which made it possible to obtain a suspension with a

5 Clinical recommendations. Cystic fibrosis (cystic fibrosis); 2019.
Available from: https://www. pediatr-russia.ru/information/klin-
rek/proekty-klinicheskikh-rekomendatsiy/CNP%20AMI%20PP0%20
KnctosHbl1%2001bp03%20 2019-1.pdf. Russian

6 GPhM.1.4.1.0019 Tinctures. The State Pharmacopoeia of the Russian
Federation XV ed. Available from: https://pharmacopoeia.regmed.
ru/pharmacopoeia/izdanie-15/1/1-4/1-4-1-lekarstvennye-formy/
nastoyki/?sphrase_id=230963. Russian

7GPhM.1.4.1.0018 Infusions and decoctions. The State Pharmacopoeia
of the Russian Federation XV ed. Available from: https://
pharmacopoeia.regmed.ru/pharmacopoeia/izdanie-15/1/1-4/1-4-1-
lekarstvennye-formy/nastoi-i-otvary/?sphrase_ id=230971
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cell concentration of 1x106 CFU/mL, with the addition
of 50 pl of which to an equal volume (50 pl) of the test
substance The final composition of the inoculum was
obtained from the solution. Inoculum was introduced
into test tubes with dilutions of the sample no later than
15 minutes after its preparation. The plates with the
tested strains were incubated at 36°C for 24 hours.

Assessment of microbial growth

The determination of the minimum inhibitory
concentration (MIC) and antimicrobial activity was
carried out by double serial dilution in broth on test
cultures isolated from sputum from patients with cystic
fibrosis®. To determine the presence of microbial growth,
the wells of the crop plates were viewed in transmitted
light. The growth of the culture in the presence of the
test sample was observed when compared with the
hole of the “negative” control. MIC was determined
by the lowest concentration of the test sample, which
suppresses the visible growth of microorganisms.

Evaluation of experimental results

The results of microbiological analysis were
recorded 48-72 hours after incubation at a temperature
of 36°C. From wells with appropriate dilutions of the
studied samples with visible growth retardation, seeding
was carried out on nutrient media (5% blood agar-agar
(HiMedia, India)). After 24 hours, the absence of growth
was assessed as a bactericidal effect, and the appearance
of visible growth, but with its delay, as bacteriostatic. At
the same time, according to the requirements of GOST R
ISO 20776-1-2010°, as well as the recommendations of
the Performance Standard for Antimicrobial Sensitivity
tests (CLSI)Y, the presence of turbidity and the detection
of a small number of microorganisms (1 colony) were not
considered when registering the experimental result.
The number of repetitions of each experiment was 3.

RESULTS AND DISCUSSION

As a result of the study, it was found that all water-
alcohol extracts from myrtle leaves showed obvious
antimicrobial activity, surpassing the control alcohol
samples of concentrations 40, 70 and 96 for Burkholderia
cenocepacia, Stenotrophomonas maltophilia and

8 MU.4.2.1890-04. Determination of the sensitivity of microorganisms
to antibacterial drugs: Guidelines. Moscow: Federal Center for State
Sanitary and Epidemiological Surveillance of the Ministry of Health of
Russia; 2004. Russian

® GOST R I1SO 20776-1-2010 “Clinical laboratory tests and diagnostic
test systems in vitro”; 2012. Available from: https://protect.gost.ru/
document.aspx?control=7&id=177197. Russian

% Clinical and Laboratory Standards Institute (CLSI). Performance
Standards for Antimicrobial Disk Susceptibility Tests. 13th ed. CLSI
standard MO2. Clinical and Laboratory Standards Institute, 950 West
Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA; 2018.
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Multiplicity of dilution

Eucalyptus Water

tincture infusion of of myrtle of myrtle of myrtle

myrtle 40% 70% 96%

Extraction Extraction Extraction Ethanol

B P. aeruginosa (strain 1)
® P.aeruginosa (strain 2)
m S. maltophilia

B. cenocepacia

H C.indologenes

Ethanol
96%

Ethanol

40% 70%

Figure 1 — Comparative diagram of the antibacterial activity of water-alcohol extracts
of common myrtle leaves.

OH 0]
A

Figure 2 — Structural formulas of myricitrin (A) and myrtenyl acetate (B).

Pseudomonas aeruginosa strains (mucoid strain 2),
and surpassing the comparison sample of eucalyptus
tincture for individual strains (Table 1). For two
strains  (Pseudomonas aeruginosa strain 1 and
Chryseobacterium  indologenes), no
antimicrobial activity was detected in the study objects,

and the effect was comparable with the control

pronounced

samples (Table 2).

Of all the studied objects, according to the severity
of the antimicrobial effect, 2 samples can be
distinguished — tincture of myrtle leaves 70% and an
aqueous infusion (Fig. 1).

414

B

Common myrtle leaf tincture 70% shows the
widest bactericidal and bacteriostatic activity among
all studied objects in relation to 3 clinical strains
of  Burkholderia cenocepacia, Stenotrophomonas
maltophilia and Pseudomonas aeruginosa (strain 2
mucoid). With respect to the Burkholderia cenocepacia
strain, the antimicrobial effect of myrtle leaf tincture
70% is comparable to eucalyptus tincture but
surpasses it in bactericidal and bacteriostatic activity
for two other strains, and also surpasses control
samples of ethanol with concentrations of 40, 70 and
96% for all 3 strains by several dilution positions.
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Table 1 — Results of testing extracts of common myrtle leaves (M. communis L.) and comparison preparations

Multiplicity of dilution

Object 1 2 3 4 5 6 7 8
1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256
Pseudomonas aeruginosa (strain 1)
Extraction of myrtle 40% - - - - - + + +
Extraction of myrtle 70% - - - - - + + +
Extraction of myrtle 96% - - - - - ¥ + +
Water infusion of myrtle - - - - + + + +
Tincture of eucalyptus 70% - - - - + + + +
Pseudomonas aeruginosa (strain 2)
Extraction of myrtle 40% - - - - - + + +
Extraction of myrtle 70% - - - - - - + +
Extraction of myrtle 96% - - - - - + + +
Water infusion of myrtle - - - - - + + +
Tincture of eucalyptus 70% - - - - + + + +
Stenotrophomonas maltophilia
Extraction of myrtle 40% - - - - - - + +
Extraction of myrtle 70% - - - - - - + +
Extraction of myrtle 96% - - - - - + + +
Water infusion of myrtle - - - - - - + +
Tincture of eucalyptus 70% - - - + + + + +
Burkholderia cenocepacia
Extraction of myrtle 40% - - - - - - - ¥
Extraction of myrtle 70% - - - - - - - +
Extraction of myrtle 96% - - - - - - + +
Water infusion of myrtle - - - - - - - —
Tincture of eucalyptus 70% - - - - - - - +
Chryseobacterium indologenes
Extraction of myrtle 40% - - - - + + + +
Extraction of myrtle 70% - - - + + + + +
Extraction of myrtle 96% - - - + + + + +
Water infusion of myrtle - - - + + + + +
Eucalyptus tincture 70% - - - + + + + +
Table 2 — Minimum suppressive concentrations of ethanol (“negative” control)
Multiplicity of dilution*
Object 1 2 3 4 5 6 7 8
1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256
Pseudomonas aeruginosa (strain 1)
Ethanol 40% - - - - - ¥ + ¥
Ethanol 70% - - — - - + + "
Ethanol 96% - - - - - ¥ + +
Pseudomonas aeruginosa (strain 2)
Ethanol 40% - - — - - + + n
Ethanol 70% - - — - - + + "
Ethanol 96% - - - - - ¥ ¥ ¥
Stenotrophomonas maltophilia
Ethanol 40% - - - - - ¥ + "
Ethanol 70% - - - — - ¥ + ¥
Ethanol 96% - - - - - ¥ ¥ +
Burkholderia cenocepacia
Ethanol 40% - - - — + + + +
Ethanol 70% - - - - + + ¥ ¥
Ethanol 96% - - - - - + + +
Chryseobacterium indologenes
Ethanol 40% - - — - + + + +
Ethanol 70% - - — - + + + ¥
Ethanol 96% - - - - + + + n

Tom 12, Beinyck 6, 2024
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The pronounced antimicrobial and antifungal
activity of myrtle extracts is due to its component
which the flavonoid myricitrin
(3-0-a-L-rhamnopyranoside of myricetin) and myrtenyl
acetate are the dominant BACs% %12 (Fig. 2).

It should be noted that 70% ethanol is the optimal
extractant for most flavonoid-containing plants, since

this concentration of ethanol

composition, in

allows for maximum
extraction of the number of flavonoids present in the
plant and has a better penetrating ability into the
deep layers of the epidermis compared with higher
concentrations [18]. In addition, compounds of a
terpenoid nature also enter the liquid phase, as we have
established during preliminary phytochemical studies.
Phenolic substances in the leaves of myrtle are maximally
extracted at an ethanol concentration of 70-80% [19].
Foreign clinical and experimental studies show
that myrtle leaves, unlike fruits, have a wider range of
pharmacological and therapeutic effects, especially
such as antibacterial and antifungal [11]. Many foreign
studies focus on the antimicrobial activity of water-
alcohol extracts from myrtle [20-22]. The antibacterial
activity of alcohol extracts of Myrtus communis L.
was studied by G. Alipour et al. based on 6 gram-
positive (Staphylococcus aureus, Micrococcus luteus,
Streptococcus pneumoniae, Streptococcus pyogenes,
Streptococcus agalactiae, Listeria monocytogenes) and
4 gram-negative (Escherichia coli, Proteus vulgaris,
Pseudomonas aeruginosa and Campylobacter jejuni)
bacteria and, according to the results of the study,
alcohol extract from myrtle leaves inhibited the growth
of all mentioned bacteria, except for the Campylobacte
jejuni strain. [11]. Moreover, myrtle leaves are a raw
source of BACs, which have antimicrobial effects
in the treatment of tuberculosis, including against
strains of pathogenic bacteria such as Pseudomonas
aeruginosa [23]. Aquatic extracts of common myrtle
leaves (Myrtus communis L.) from the southwestern
Zagros region in Iran were evaluated. Even though they
have antibacterial properties against Escherichia coli,
Bacillus subtilis and Pseudomonas aeruginosa due to
the dominant presence of gallic acid, antifungal activity
against Aspergillus oryzae has not been observed [24].

1 Belodubrovskaya G.A. and others. Encyclopedic Dictionary of
medicinal plants and animal products: Textbook. Stipend; Yakovlev
GP, Blinova KF, editors. St. Petersburg: Special Literature;1999, p. 196.
Russian

12 Shishkin BK, Bobrov EG. Flora of the USSR. Vol. 15. Moscow:
Prosveshchenie;1949:554-5. Russian

13 Kiseleva T.L., Smirnova Yu.A. Medicinal plants in world medical
practice: state regulation of nomenclature and quality. Moscow:
Publishing House of the Professional Association of Natural Therapists;
20009. 295 p. Russian
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The antibacterial activity of alcohol extract of myrtle
leaves (Myrtus communis L.) was evaluated by MIC,
MBC and the size of the inhibition zone against Gram-
positive bacteria. Alcoholic myrtle extract demonstrated
a significant inhibitory effect against Gram-positive and
acid-resistant bacteria, while not affecting the growth
of Gram-negative bacteria [25].

The aqueous infusion of myrtle leaves surpassed
in bactericidal and bacteriostatic activity the control
samples of ethanol with concentrations of 40, 70
and 96% and eucalyptus tincture in
Stenotrophomonas  maltophilia and  Burkholderia
cenocepacia strains. Perhaps this is due to the
maximum extraction of gallic acid from an aqueous
solution of common myrtle. Also, due to the presence
of gallomyrtucommodones in water-alcohol extracts

relation to

obtained from myrtle leaves, positive results in
antimicrobial activity are observed, including against
mucoid strains [20].

Thus, water-alcohol extracts from myrtle leaves
have antibacterial activity, which may be related to the
ability of BACs to inactivate cell membrane transport
proteins, enzymes, and microbial adhesion [26]. The
mechanisms of antibacterial activity are due to the
high content of monoterpene hydrocarbons such
as a-pinene, limonene, eucalyptol, linalool, and
which contribute to the pronounced
antimicrobial activity of M. communis L. [27, 28]. In

addition, an important characteristic of myrtle essential

terpineol,

oil and its components is their hydrophobic nature,
which allows them to penetrate the lipids of the
bacterial cell membrane and disrupt cell function [29].
One of the factors affecting the qualitative composition
of the oil, and, accordingly, the degree of severity of
the bactericidal and bacteriostatic effects of extracts
from MPRM of common myrtle, is its ecological and
geographical area of cultivation. It should be borne in
mind that there are two main points of view regarding
what are the main components of common myrtle
essential oil: 1,8-cineol, a-pinene or myrtenyl acetate.
Undoubtedly, we can say that both options are correct.
While 1,8-cineol and a-pinene predominate in species
found in Greece, Italy, France, and Algeria, myrtenyl
acetate is found in Portugal, Morocco, Spain, Tunisia,
and Albania [30], as well as in Crimea and Krasnodar
Territory (Russian Federation).

In the essential oil of myrtle plants of Tunisian
and French origin, a-pinene prevails (58.5-52.9%), in
Iranian and Italian oils its content is 35-41.6%, which
allows it to be attributed to the a-pinene chemotype.
The oil obtained in Serbia accumulates the maximum
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amount of linalool (35.7%) and, accordingly, the with ethanol and eucalyptus tincture. Water-alcohol

linalool chemotype can be isolated. The maximum
amount of myrtenyl acetate is contained in the oil of
winter-hardy myrtle varieties (49.6%) [12]. It can be
attributed to the myrtenyl acetate chemotype. The
content of 1,8-cineol ranges from 21.6% (Tunisia) to
32.9% (France). These oils, including the one we studied,
can be attributed to the 1,8-cineolic chemotype [31].
Thus, the ethereal identity of Myrtus communis L.
in the conditions of a dry subtropical Mediterranean
climate on the southern coast of Crimea, it is 2 times
higher than in humid subtropics. An analysis of the
biochemical composition of the essential oil indicates a
high level of common myrtle myrtenyl acetate (49.6%)
and other esters in Crimean myrtle oil, while in humid
subtropical conditions significantly more 1,8-cineol is
formed [32], which undoubtedly affects the results of
studies on antimicrobial activity.

The data obtained during the study indicate that
the raw materials of common myrtle leaves are
superior in bactericidal and bacteriostatic activity to the
medicinal raw materials of the pharmacopoeial plant
Eucalyptus viminalis L., which provides additional
and weighty arguments for the formation of a draft
pharmacopoeial article for a new MPRM — Common
Myrtle Leaves.

The problem of microbial resistance is growing,
and the prospects for the use of antimicrobial drugs
in the future are unclear. The vegetable raw materials
of myrtle have both pronounced bactericidal and
bacteriostatic, antifungal

activity, in comparison

extracts from myrtle based on various concentrations
of ethanol (40 and 70%) can be a source of bioflavonoids
to develop new medicines with antimicrobial
effects based on them. Thus, common myrtle leaves
are of interest for further research as a potential MPRM
for the treatment of infectious diseases, including in
patients with a genetically determined diagnosis of cystic
fibrosis.

CONCLUSION

All the studied samples of water-alcohol extracts
from common myrtle leaves exhibit antibacterial
activity against strains obtained from patients with
cystic fibrosis. It was found that the bactericidal and
bacteriostatic activity of common myrtle leaf tincture
in 70% alcohol is the most active against three clinical
strains of Burkholderia cenocepacia, Stenotrophomonas
maltophilia and Pseudomonas aeruginosa (mucoid
strain 2), among the studied objects and surpasses the
comparison samples in effect. The aqueous infusion
of common myrtle leaves surpassed the antimicrobial
activity of ethanol samples and eucalyptus tincture
in relation to Stenotrophomonas maltophilia and
Burkholderia cenocepacia strains.;

The data obtained during the research allow
us to draw conclusions about the future prospects
of studying 70% and aqueous infusion of common
myrtle leaves for the creation and implementation of
medicines based on them in medical and pharmaceutical
practice.
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