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Myrtus communis L. is a promising medicinal plant that has garnered the attention of scientists to introduce it into industrial cul-
tivation as a raw material source for obtaining new phytopreparations. In its chemical composition, Myrtus communis L. contains
many biologically active substances, which confer upon it a range of medicinal properties including astringent, anti-inflammatory,
antiviral, antibacterial, antifungal, antioxidant, antidiabetic, antiulcer, antimutagenic, gastro- and hepatoprotective properties. Pub-
lished information primarily focuses on the chemical composition and pharmacological activity of common myrtle, with limited data
available on its micromorphology.

The aim of the work is to study the morphological and anatomical structure and to determine the general diagnostic microscopic features
of common myrtle leaves.

Materials and methods. The object of the research was fresh and dried plant material of common myrtle grown under room conditions.
Transverse sections were fixed with Carnois fixative, dehydrated, and paraffinized. The sections were then cut using a Microm HM 325
microtome, followed by deparaffinization. Microscopic analysis of the leaf was performed using temporary preparations on a Carl Zeiss
microscope, including the “AxioStar Plus” and “Primo Star”, equipped with a photo attachment for direct and reflected light microscopy.

Results. The external features of common myrtle leaves include their shape, color, size, smell, and type of veining. Anatomically, the
leaves exhibit a cuticle, dorsiventral mesophyll, and anomocytic stomata located on the abaxial surface. Additionally, they contain calcium
oxalate crystals and druses, as well as simple hairs on the midvein and schizolisogenic secretory receptacles. Histochemical studies of
these cavities indicate the presence of lipophilic substances.

Conclusions. The morphological and anatomical analysis of Myrtus communis L., a representative of the myrtle genus, allowed for the
identification of key diagnostic microscopic features of myrtle leaves. Further research prospects involve conducting a comprehensive
set of phytochemical studies to establish standardization parameters for medicinal plant raw materials.
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AHaTtomiyHa Ta MikpomopdponoriyHa 6yaoBa nuctsi Myrtus communis L.
O. €. Maueropoga, B. M. OguHuosa

Myrtus communis L. — nepcnekT1BHa Nikapcbka pocnvHa, sika NpuBEpTaE yBary HayKoBLiB Anst BBEAEHHS B MPOMMUCIIOBY KyIbTYPY, OCKINbKM
€ CUPOBWHHIM [)XepPeioM At OTPUMaHHS HoBMX cpiTonpenapartis. Y xiMiuHomy cknagi Myrtus communis L. —4mmano 6ionoriyHo akTMBHMX
PEYOBVH, LLO 3yMOBMIOOTHL B'SXKYYi, NpOTMU3anarbHi, NPOTUBIPYCHI, aHTMOaKTepiarnbHi, NPOTUrPUOKOBI, aHTUOKCUAAHTHI, NPOTUAIa0ETUYHI,
NPOTUBMPA3KOBI, aHTUMYTareHHi, racTpo- Ta renatonpoTekTopHi BnacTneocTi. OnybnikoBaHi AaHi CTocyTbCs nepeayciM XiMivyHOro cknagy
Ta (hapMaKonoriYHOi aKTUBHOCTI MUPTY 3BUYAHOIO, a BiOMOCTEN LWoA0 MiKpoMopdonorii Mamxe Hemae.

Meta poboTu — gocnigkeHHs Mopdonoro-aHaToMiYHoi OyA0BK Ta BUBHAYEHHS 3aranbHKX AiarHOCTUYHMX MIKPOCKOMIYHUX O3HAK MNCTS
MUPTY 3BUYAIHOTO.

Matepianu i meTogu. O6’eKT fOCTIIKEHb — CBiXa@ Ta BUCYLLEHA POCAIVHHA CUPOBVHA MUPTY 3BUYAIHOTO, BUPOLLEHOTO B KIMHATHUX YMOBAX.
[ins oTpuMaHHs nonepeyHmX 3pisis npenapatu dikcysanu cikcatopom KapHya, 3HeBogHI0Banu i napadiHiaysanu. MonepeyHi 3piau 3pobunu
3a gonomoroto MikpotoMy Microm HM 325 3 HacTynHoto AenapadiHisauieto. MikpockoniyHWiA aHani3 BUKOHanM 3 TMMYacoBUMY npenapa-
Tamu nucTka Ha mikpockoni Carl ZEISS «AxioStar Plus» Ta «Primo Star» i3 dpotoHacazkor ans po6otv y npsmMomy i Binbutomy caiti.

Pesynbrati. HaBeeHO 30BHILLHI 03HaKM NMNCTS MUPTY 3BUYaiHOTO: hopmy, KOrip, po3Mip, 3amax, TUM XWUIKyBaHHs. AHAaTOMi4Hi 0cobnmBoCTi
TICTKA BKMIOYaOTb HAsiBHICTb KYTUKYIW, AOP3NBEHTPANbHNIA Me30d)in, aHOMOLMTHI MPOAMXM, SKi pO3TalloBaHi Ha abakciarbHii NoBepXHi
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OpueiHaribHi 0oCidxeHHs!

NUCTKa, KpUCTanu Ta Apy3u okcanarty KasbLito, MPOCTi BOMOCKM Ha CepeqHiii Wi, CXi3oni3oreHHi cekpeTopHi BMicTULLA. [iCTOXiMIYHI
[OOCNIMKEHHS LIMX MOPOXHWUH AatoTb NiACTaBW NPUMYCTUTU HAsBHICTb MINOGINbHUX PEYOBYH.

BucHoBku. Mopgonoro-aHaToMiYHUiA aHani3 npeacTaBHUKa poay MupToBux Myrtus communis L. aas 3Mory BU3HauuTy 3aranbHi giarHoc-
TWYHI MIKPOCKOMiYHI 03HakU nMcts MupTy. MNepcnekTuBn nofanblinx AOCRIMKeHb NONsAraoTb Y NPOAOBXEHHI KOMNNEKCY diTOXIMIYHUX
[OCTiAXeHb ANs BCTAHOBINEHHS NapaMeTpiB CTaHAApTU3aLii NikapCbKoi POCMMHHOI CUPOBUHM.

Kntoyogi cnosa: Myrtus communis L., nucts pocnuH, aHatomiyHa Oy[oBa NncTs, Makpo- Ta MiKpOCKOMIYHMIA aHania.

AxTyanbHi nuTaHHa hapmaLeBTMYHOI | MeanyHOI Hayku Ta npakTuku. 2024. T. 17, Ne 2(45). C. 122-130

Plant extracts and products derived from plants are valuable
resources extensively utilized in the treatment of various
ailments. Myrtle (Myrtus communis L.) is a medicinal plant
commonly found in coastal areas of Mediterranean regions,
including North Africa and Southern Europe. It also grows in
South America, Australia, and certain areas of the Himalayas
[1]. Belonging to the family Myrtaceae (Myrtaceae), which
encompasses around 3000 species, common myrtle typically
grows as an evergreen shrub or a small tree, reaching heights
of up to 2.5 meters.

Myrtle has gained widespread use in the pharmaceutical
and food industries due to its rich content of biologically
active compounds. The chemical composition of Myrtus
communis L. includes essential oils, such as terpenoids (par-
ticularly a-pinene, 1,8-cineole, geranyl acetate, and linalool)
[2,3], flavonoids (quercetin, catechin, myricetin derivatives,
and anthocyanins), coumarins, oligomeric non-prenylated
acylphloroglucin compounds (including myrtucommulone
A and B and semimyrtucummulone), haloyl glucosides,
ellagitannins, haloylquinic acids, caffeic acid, gallic acid,
ellagic acid, and fatty acids (such as linoleic, palmitic, oleic,
and stearic acids) [4,5,6].

Myrtle preparations offer a wide range of therapeutic
benefits, including astringent, anti-inflammatory, antiviral,
antibacterial, antifungal, antidiabetic, antioxidant, gastro- and
hepatoprotective properties. As a result, myrtle is effectively
used in the treatment of various conditions, including wounds,
gastrointestinal diseases, respiratory ailments, urinary tract
disorders, rheumatism, diabetes, hypertension, periodontal
diseases, and cancer [1,7,8,9,10,11,12,13,14,15].

Myrtle essential oil demonstrated exceptional activity
against chronic toxoplasmosis induced by the Tehran 7oxo-
plasma gondii strain in mice [16].

Microencapsulated essential oil of the leaves of Myrtus
communis L., consisting mainly of myrtenyl acetate (30.6 %),
linalool (14.9 %), a-pinene (11.10 %), and 1,8-cineole or
eucalyptol (9.9 %), showed a powerful anti-inflammatory and
antioxidant effect on the gastric mucosa, potentially enabling
its use for the treatment of acute gastric ulcers [17].

The results of the research conducted by M. A. Mir et al.
demonstrated that M. communis leaf extract had a strong
inhibitory effect on Gram-positive and acid-fast bacteria
(Staphylococcus aureus, Staphylococcus epidermidis, En-
terococcus faecalis, Enterococcus faecalis (ATCC 29212),
Mycobacterium smegmatis) with a significant size of the
inhibition zone, suggesting its potential as a source of
compounds for treating gram-positive bacterial infections
in the future [18].

The published information on the chemical composition
of Myrtus communis L. mainly focuses on studies of specific
classes of natural compounds, particularly essential oils and
flavonoids. However, microscopic analysis plays a crucial role
in pharmacognostic research. When anatomical differences
are identified, it becomes essential to develop analytical
methods for medicinal plant raw materials. Therefore, it is
relevant to determine the diagnostic features of common
myrtle to establish parameters for the standardization of
medicinal plant raw materials.

Aim
The purpose of the work is to study the morphological and

anatomical structure and to determine the general diagnostic
microscopic features of common myrtle leaves.

Materials and methods

For microscopic studies, fresh and dried plant material of
common myrtle, cultivated under room conditions at the
Department of Pharmacognosy, Pharmacology and Botany of
Zaporizhzhia State Medical and Pharmaceutical University,
was utilized. Mature leaves were collected randomly. Subse-
quent microscopic research was conducted at the Phytochem-
ical Laboratory of the Educational and Scientific Medical
and Laboratory Center with a vivarium at Zaporizhzhia State
Medical and Pharmaceutical University.

[llumination of microscopic preparations was achieved
by heating the samples in an aqueous solution of 3 % so-
dium hydroxide (Ukrchemgroup, Spain, series number
CAS 1310-73-2) [19]. To obtain transverse sections, fixation
was carried out using freshly prepared cool Carnois fixative
(consisting of alcohol 96 % (PR JSC BIOLIK, Ukraine),
chloroform (Chloroform Pharm, France, series number TAP
1705155) and acetic acid (LLC “VVV” PCC, Ukraine) in
a ratio of 6:3:1) [20,21], which exceeded the volume of the
studied objects by 15 times (for 20 objects, 80 ml fixative), and
left for approximately two hours, followed by washing with
three portions of 70 % ethanol. The fixed material underwent
dehydration using graded ethanol (10—100 %) and chloroform,
then it was infiltrated and embedded in paraffin (Thermo Sci-
entific Inc., UK) in a thermostat at a constant temperature of
56 °C. Transverse sections were cut using a mechanical rotary
microtome Microm HM 325 (Germany) at 5 um and placed
on microscope slides. Subsequently, deparaffinization was
performed in two portions of xylene (Shanghai Synnad, China),
each for 5 minutes, followed by washing in distilled water and
soaking for 10 minutes in 96 %, 80 %, and 70 % ethyl alcohol.

ISSN AKTyarnbHi nuTaHHs (hapMaLeBTUYHOT | MEANYHOT Hayki Ta npakTukiA. 2024. T. 17, Ne2(45) 123



Original research

Fig. 1. External view of the leaves of Myrtus communis L.
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Fig. 3. Macroscopic analysis of the width of the common myrtle leaf plate.

Carl ZEISS “AxioStar Plus” and “Primo Star” microscopes
equipped with objectives of x4, x10, x20, x40, and x100
magnification were utilized for examination under both direct
and reflected light. A digital camera AxioCam ERc 5s was
employed to record the research findings. Anatomical studies
were conducted in statistically significant quantities, with a
minimum of 10 observations made for each object.

To identify the localization of the essential oil, a histo-
chemical reaction was conducted using Sudan III (LLC “Tru-
bosnab”, Ukraine) solution, which stains the oil-containing
structures in an orange-red color [22].

During the microscopic examination of medicinal plant
raw materials, attention was focused on the type of leaf
blade, the structure of epidermal cells, the presence, number,
and type of stomata, as well as the characteristics of hairs
and glands.

.. ‘. IRTIRT

Fig. 2. Macroscopic analysis of the length of the common myrtle leaf plate.
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Results

During the macroscopic analysis, it was determined that
the leaves of common myrtle are simple, oblong, lance-
olate, or ovoid-elliptic with entire or slightly rounded
margins and acute tips, with a rounded or slightly uneven
base (Fig. 1). They are arranged oppositely, sessile, or
semi-sessile. The upper surface of the leaves is dark green
with a glossy texture, while the lower surface is green. The
length ranges from 0.5 to 3.5 cm (Fig. 2), and the width
ranges from 0.2 to 2.0 cm (Fig. 3). The thickness of the leaf
blade is 293.93 + 2.59 um. It was observed that the leaves
exhibit numerous secondary and tertiary reticulate veins.
The venation pattern is brochidodromous (pinnate-loop-
like), where the veins extend to the leaf margin, joining
with the anterior vein, forming a loop that is barely visible
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Fig. 4. Transverse section of a leaf plate of Myrtus communis L. a: cuticle; b: columnar mesophyll of the epidermis; c: spongy parenchyma;

d: closed collateral conducting bundle; e: calcium oxalate drusen.

Fig. 5. Cross-section of common myrtle leaves. Subepidermal idioblast containing calcium oxalate drusen. a: idioblast; b: calcium oxalate drusen;

c: columnar mesophyll.

Fig. 6. A fragment of the lower epidermis of a leaf. a: stomata; b: near stomatal cells.

externally. The leaves emit a characteristic balsamic aroma
upon crushing, attributed to the presence of numerous
secretory receptacles.

When examining cross-sections of fresh leaves micro-
scopically, a distinct cuticle is noticeable on the surface
(Fig. 4, a). The adaxial and abaxial epidermal cells appear

compressed, flat convex, and mostly isodiametric. The
leaf was determined to be dorsoventral bifacial based on
the location of the columnar mesophyll, with the palisade
parenchyma positioned beneath the upper side of the leaf
blade (Fig. 4, b). The mesophyll exhibits differentiation
into palisade tissue and spongy parenchyma (Fig. 4, ¢). The
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Fig. 8. A fragment of the epidermis of the middle vein of a leaf. a: trichomes; b: secretory container.

palisade tissue comprises somewhat dense, highly elongated
cells densely packed with chloroplasts, characterized by thin
primary cell walls. A distinct layer of collecting cells is ob-
served between the palisade and spongy tissues, facilitating
the transport of carbohydrates synthesized in the palisade
cells to the spongy parenchyma. The cells of the spongy
tissue are isodiametric in shape, elongated, and adjacent to
the lower epidermis. Large intercellular spaces are evident

between them (Fig. 4, f), which are comparable in size to
the cavities’ airiness. The arrangement of tissues within
the leaves serves as a diagnostic feature. Closed, rounded
conductive bundles (Fig. 4, d) are present in the leaf, with
a coating formed by cells with significantly thickened walls
on the phloem side. Subepidermal idioblasts containing
calcium oxalate crystals (druses) are distributed throughout
the columnar parenchyma (Fig. 5).
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Fig. 10. Schizolisogenic secretory receptacles. a: schizolisogenic secretory receptacle; b: stomata; c: calcium oxalate drusen; d: central vein;

e: epithelial cells located above the receptacles.

Stomata are predominantly located on the lower side of the
leaf, indicating a hypostomatic type. The abaxial surface is
characterized by deeply convoluted epidermal cells housing
anomocytic stomata (Fig. 6, a) of oval-round shape. These
stomata are surrounded by 3-5 epidermal cells (Fig. 6, b)
and are positioned at the same level as the surrounding
epidermal cells. The guard cells exhibit a kidney shape,
and the lumen between them is constricted at the equato-

rial part. Stomata are uniformly distributed across the leaf
surface.

The cells of the upper epidermis appear larger than those of
the lower epidermis (Fig. 7, a). The upper epidermis consists
of isodiametric or slightly elongated cells with thickened,
sinuous walls. Notably, the adaxial surface of the leaf is
devoid of trichomes, whereas the abaxial surface exhibits a
sparse distribution of trichomes along the midvein (Fig. 8, a).
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Fig. 12. Transverse section of a leaf showing the schizolisogenic receptacle and epithelial cells on the abaxial surface near the leaf margin.

a: schizolisogenic receptacle.

These trichomes are simple hairs characterized by smooth,
thick walls, and are unicellular, solitary, conical, and slightly
undulated.

Common myrtle leaves additionally contain significant
quantities of druses (Fig. 9, b) and prismatic crystals of
calcium oxalate (Fig. 9, a).

In the leaf mesophyll, there are also spherical secretory
receptacles (Fig. 10, a), which exhibit the typical schizoli-

sogenic structure. Histochemical tests with Sudan III indicate
that the secretory receptacles of Myrtus communis mainly pro-
duce lipophilic compounds. The epithelial cells situated above
the receptacles (Fig. 10, e) are larger in size, rounded, with
less tortuous walls compared to other cells of the epidermis.

In addition to the containers of essential oil, dark brown
idioblasts containing resinous-oil content are also present
(Fig. 11, a). These structures are distributed differently
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Fig. 13. Transverse section of the petiole of a common myrtle leaf. a: vascular bundle; b: phloem; c: xylem.

throughout the leaf: in the columnar parenchyma, where they
are situated directly beneath the adaxial epidermis (Fig. 12, a);
and in the spongy parenchyma, particularly in the transitional
region with the columnar mesophyll or adjacent to the abaxial
epidermis. The cavities typically appeared empty, although at
times there was an accumulation of colorless or pale yellow
material. This material consisted of small densely packed
droplets or large clusters that filled the entire volume of the
cavity.

The petiole of the leaf exhibits a heart-shaped cross-section
(Fig. 13). Its surface is adorned with trichomes, and the con-
ducting collateral bundle is enclosed (Fig. /3, a). The phloem
(Fig. 13, b) lies adjacent to the xylem (Fig. 13, ¢) on the
lower side, with distinct separation between the adaxial and
abaxial phloem. Well-developed curved edges characterize
the phloem, while a pronounced sclerenchymal lining of the
bundle consists of small cells with lignified cell walls. Col-
lenchyma areas are present in both the upper and lower parts
of'the bundle, with cells possessing non-lignified, irregularly
thickened cell walls.

Discussion

For further research and the introduction of promising phyto-
preparations based on Myrtus communis L. into medical prac-
tice, reliable identification signs are necessary for medicinal
plant raw materials. To fulfill this purpose, a microscopic study
of Myrtus communis L. leaves was conducted, establishing
characteristic anatomical and diagnostic features of the studied
samples. The results of this study reveal that Myrtus commu-
nis L. shares several anatomical features with other species of
the family, including the presence of druses and calcium oxalate
crystals, internal phloem, and secretory cavities.

Calcium oxalate crystals are abundant in the leaves of
Myrtus communis L., particularly in the palisade parenchyma
located just below the adaxial epidermis. The precise function
of these structures is not fully understood but is believed to
be associated with the regulation of calcium and other mi-
nerals, as well as serving a defensive role against herbivores
and pathogens.

The presence of internal phloem was observed in the
midvein as a continuous tissue. Typical features for identi-
fying representatives of the Myrtaceae family include the
development of adaxial phloem, fusion between adaxial
and abaxial phloem, and the continuity of fibers around
the midvein [22].

The ontogeny of secretory cavities in M. communis L.
follows the typical schizogenous pattern commonly observed
in Myrtaceae. This development combines lysogenic (due to
cell breakdown) and schizogenic processes [23,24].

Conclusions

1. During the research, the characteristic features of the
appearance of whole common myrtle leaves were determined,
including their shape, size, color, and smell. Microscopic
studies of plant material identified the diagnostic features
of the anatomical structure of the leaves of Myrtus commu-
nis L. These features include the dorsoventral structure of the
leaf plate, the presence of the anomocytic type of stomatal
apparatus with a hypostomatic location, simple hairs, the
presence of druses and prismatic calcium oxalate crystals, and
schizogenous secretory receptacles that produce lipophilic
substances.

2. The identified diagnostic signs can be recommended
for the identification of Myrtus communis L. plants and for
establishing parameters for the standardization of medicinal
plant raw materials.

Prospects for further research include studying the dynamics
of the accumulation of biologically active substances in com-
mon myrtle leaves, as they serve as a source of medicinal plant
raw materials for the development of new phytopreparations.

Funding

The work was carried out within the framework of the National
Development Program of the Zaporizhzhia State Medical and
Pharmaceutical University: “The searching and researching new sources
of medicinal plant raw materials, and creating the substances and
medicines that based from them”, state registration No. 0120U102600
(2020-2025).

ISSN AKTyarnbHi nuTaHHs (hapMaLeBTUYHOT | MEANYHOT Hayki Ta npakTukiA. 2024. T. 17, Ne2(45) 129



Original research

Gratitude

The team of authors thanks the rector of the Zaporizhzhia State Medical
and Pharmaceutical University, Yurii Kolesnyk, for the opportunity to
conduct experiments.

Conflicts of interest: authors have no conflict of interest to declare.
KoHdpnikT iHTepeciB: BiACyTHIN.

Information about the authors:

Matsehorova O. Ye., Postgraduate student of the Department of
Pharmacognosy, Pharmacology and Botany, Zaporizhzhia State Medical
and Pharmaceutical University, Ukraine.

ORCID ID: 0009-0002-7912-1392

Odyntsova V. M., PhD, DSc, Professor of the Department of
Pharmacognosy, Pharmacology and Botany, Zaporizhzhia State Medical
and Pharmaceutical University, Ukraine.

ORCID ID: 0000-0002-7883-8917

BigomocTi npo aBTopis:

Maueropoga O. €., acnipaHT kad. dhapmakorHosii, hapmakosiorii
Ta boTaHiku, 3anopisbkuii AepKaBHWA MeaVKo-thapMaLeBTUYHNI
yHiBepcuTeT, YkpaiHa.

OnuHuosa B. M., a-p dapm. Hayk, npodecop kad. dhapmakorHoaii,
chapmakonorii Ta 60TaHiku, 3anopisbkuii AepxKaBHUIA MeanKo-
hapmaLieBTUYHMI yHiBepCuTeT, YkpaiHa.

References

1.

Dabbaghi MM, Fadaei MS, Soleimani Roudi H, Baradaran Rahimi
V, Askari VR. A review of the biological effects of Myrtus communis.
Physiol Rep. 2023;11(14):e15770. doi: 10.14814/phy2.15770
Shahbazian D, Karami A, Raouf Fard F, Eshghi S, Maggi F. Essential
Oil Variability of Superior Myrtle (Myrtus communis L.) Accessions
Grown under the Same Conditions. Plants (Basel). 2022;11(22):3156.
doi: 10.3390/plants11223156

Usai M, Marchetti M, Culeddu N, Mulas M. Chemotaxonomic
Evaluation by Volatolomics Analysis of Fifty-Two Genotypes of
Myrtus communis L. Plants (Basel). 2020;9(10):1288. doi: 10.3390/
plants9101288

Mechchate H, de Castro Alves CE, Es-Safi |, Amaghnouje A, Jawhari
FZ, Costa de Oliveira R, et al. Antileukemic, Antioxidant, Anti-Inflam-
matory and Healing Activities Induced by a Polyphenol-Enriched
Fraction Extracted from Leaves of Myrtus communis L. Nutrients.
2022;14(23):5055. doi: 10.3390/nu14235055

Berendika M, Domjani¢ Drozdek S, Odeh D, OrSoli¢ N, Dragicevié
P, Sokolovi¢ M, et al. Beneficial Effects of Laurel (Laurus nobilis L.)
and Myrtle (Myrtus communis L.) Extract on Rat Health. Molecules.
2022;27(2):581. doi: 10.3390/molecules27020581

Hennia A, Miguel MG, Nemmiche S. Antioxidant Activity of Myrtus
communis L. and Myrtus nivellei Batt. & Trab. Extracts: A Brief Review.
Medicines. 2018;5(3):89. doi: 10.3390/medicines5030089

Sisay M, Gashaw T. Ethnobotanical, Ethnopharmacological, and
Phytochemical Studies of Myrtus communis Linn: A Popular Herb in
Unani System of Medicine. J Evid Based Complementary Altern Med.
2017;22(4):1035-43. doi: 10.1177/2156587217718958

Kuru Yasar R, Kuru D, Sen A, Sener G, Ercan F, Ya A. Effects of
Myrtus communis L. Extract and Apocynin on Lens Oxidative Damage
and Boron Levels in Rats with a High Fat-Diet. Turk J Ophthalmol.
2021;51(6):344-50. doi: 10.4274/tjo.galenos.2021.27981

Giuliani C, Moretti RM, Bottoni M, Santagostini L, Fico G, Montagnani
Marelli M. The Leaf Essential Oil of Myrtus communis subsp. tarentina
(L.) Nyman: From Phytochemical Characterization to Cytotoxic and
Antimigratory Activity in Human Prostate Cancer Cells. Plants (Basel).
2023;12(6):1293. doi: 10.3390/plants 12061293

Dib K, Cherrah'Y, Rida S, Filali-Maltouf A, Ennibi O. In Vitro Antibacte-
rial Activity of Myrtus communis L. and Marrubium vulgare L. Leaves
against Aggregatibacter actinomycetemcomitans and Eikenella cor-
rodens. Evid Based Complement Alternat Med. 2021;2021:8351332.
doi: 10.1155/2021/8351332

Caputo L, Capozzolo F, Amato G, De Feo V, Fratianni F, Vivenzio
G, et al. Chemical composition, antibiofilm, cytotoxic, and anti-ace-
tylcholinesterase activities of Myrtus communis L. leaves essential

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

oil. BMC Complement Med Ther. 2022;22(1):142. doi: 10.1186/
$12906-022-03583-4

Torabi |, Sharififar F, 1zadi A, Ayatollahi Mousavi SA. Inhibitory effects
of different fractions separated from standardized extract of Myrtus
communis L. against nystatin-susceptible and nystatin-resistant
Candida albicans isolated from HIV positive patients. Heliyon.
2022;8(3):e09073. doi: 10.1016/j.heliyon.2022.09073

Kutlu Z, Gulaboglu M, Halici Z, Cinar i, Diyarbakir B. Biochemical
Research of the Effects of Essential Oil Obtained from the Fruit of
Myrtus communis L. on Cell Damage Associated with Lipopoly-
saccharide-Induced Endotoxemia in a Human Umbilical Cord Vein
Endothelial Cells. Biochem Genet. 2021;59(1):315-34. doi: 10.1007/
$10528-020-10005-y

Cruciani S, Garroni G, Ginesu GC, Fadda A, Ventura C, Maioli M.
Unravelling Cellular Mechanisms of Stem Cell Senescence: An Aid
from Natural Bioactive Molecules. Biology (Basel). 2020;9(3):57.
doi: 10.3390/biology9030057

Ben Hsouna A, Dhibi S, Dhifi W, Mnif W, Ben Nasr H, Hfaiedh N.
Chemical composition and hepatoprotective effect of essential oil from
Myrtus communis L. flowers against CCL -induced acute hepatotox-
icity in rats. RSC Adv. 2019;9(7):3777-87. doi: 10.1039/c8ra08204a
Shaapan RM, Al-Abodi HR, Alanazi AD, Abdel-Shafy S, Rashidipour
M, Shater AF, et al. Myrtus communis Essential Oil; Anti-Parasitic
Effects and Induction of the Innate Immune System in Mice with
Toxoplasma gondii Infection. Molecules. 2021;26(4):819. doi: 10.3390/
molecules26040819

Mansour RB, Beji RS, Wasli H, Zekri S, Ksouri R, Megdiche-Ksouri W,
et al. Gastroprotective Effect of Microencapsulated Myrtus communis
Essential Oil against Ethanol/HCI-Induced Acute Gastric Lesions.
Molecules. 2022;27(5):1566. doi: 10.3390/molecules27051566. PMID:
35268666; PMCID: PMC8911731.

Mir MA, Bashir N, Alfaify A, Oteef MDY. GC-MS analysis of Myrtus
communis extract and its antibacterial activity against Gram-positive
bacteria. BMC Complement Med Ther. 2020;20(1):86. doi: 10.1186/
§12906-020-2863-3

Kovalov VM, Marchyshyn SM, editors. Praktykum z identyfikatsii likar-
skoi roslynnoi syrovyny [Workshop on the identification of medicinal
plant raw materials]. Ternopil, UA: Ukrmedknyga; 2014. Ukrainian.
Lisovska TP, Kuzmishyna Il, Kotsun LO. Tsytohenetychni osnovy
rozvytku orhanizmiv [Cytogenetic bases of the development of organ-
isms]. Lutsk, UA: Druk PP Ivaniuk VP; 2015. Ukrainian.

Odintsova A. [Method for drafting a morpho-anatomical description of
the fruit using light microscopy]. Visnyk of the Lviv University. Series
Biology. 2023;(89):3-19. Ukrainian. doi: 10.30970/vlubs.2023.89.01
Retamales HA, Scherson R, Scharaschkin T. Foliar micromorphology
and anatomy of Ugni molinae Turcz. (Myrtaceae), with particular
reference to schizogenous secretory cavities. Rev Chil de Hist Nat.
2014;87:27. doi: 10.1186/s40693-014-0027-x

Kordali S, Usanmaz A, Cakir A, Komaki A, Ercisli S. Antifungal and
Herbicidal Effects of Fruit Essential Oils of Four Myrtus communis
Genotypes. Chem Biodivers. 2016 Jan;13(1):77-84. doi: 10.1002/
cbdv.201500018

Ciccarelli D, Andreucci AC, Pagni AM, Garbari F. Structure and
development of the elaiosome in Myrtus communis L. (Myrtaceae)
seeds. Flora: Morphology, Distribution, Functional Ecology of Plants.
2005;200(4):326-31. doi: 10.1016/j.flora.2004.12.004

130

Current issues in pharmacy and medicine: science and practice. Volume 17. No. 2, May — August 2024

ISSN


https://orcid.org/0009-0002-7912-1392
https://orcid.org/0000-0002-7883-8917
https://doi.org/10.14814/phy2.15770
https://doi.org/10.3390/plants11223156
https://doi.org/10.3390/plants9101288
https://doi.org/10.3390/plants9101288
https://doi.org/10.3390/nu14235055
https://doi.org/10.3390/molecules27020581
https://doi.org/10.3390/medicines5030089
https://doi.org/10.1177/2156587217718958
https://doi.org/10.4274/tjo.galenos.2021.27981
https://doi.org/10.3390/plants12061293
https://doi.org/10.1155/2021/8351332
https://doi.org/10.1186/s12906-022-03583-4
https://doi.org/10.1186/s12906-022-03583-4
https://doi.org/10.1016/j.heliyon.2022.e09073
https://doi.org/10.1007/s10528-020-10005-y
https://doi.org/10.1007/s10528-020-10005-y
https://doi.org/10.3390/biology9030057
https://doi.org/10.1039/c8ra08204a
https://doi.org/10.3390/molecules26040819
https://doi.org/10.3390/molecules26040819
https://doi.org/10.3390/molecules27051566
https://doi.org/10.1186/s12906-020-2863-3
https://doi.org/10.1186/s12906-020-2863-3
https://doi.org/10.30970/vlubs.2023.89.01
https://doi.org/10.1186/s40693-014-0027-x
https://doi.org/10.1002/cbdv.201500018
https://doi.org/10.1002/cbdv.201500018
https://doi.org/10.1016/j.flora.2004.12.004

	Matsehorova O. Ye., Odyntsova V. M. [The anatomical and micromorphological structure of Myrtus communis L. leaves]
	Article  info
	UDC
	DOI
	Key words
	E-mail

	Introduction

	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions 
	Prospects for further research
	Funding
	Gratitude
	Conflicts of interest
	Information about the authors
	Відомості про авторів

	References
	Figures
	Fig. 1. External view of the leaves of Myrtus communis L.
	Fig. 2. Macroscopic analysis of the length of the common myrtle leaf plate.
	Fig. 3. Macroscopic analysis of the width of the common myrtle leaf plate.
	Fig. 4. Transverse section of a leaf plate of Myrtus communis L. a: cuticle; b: columnar mesophyll of the epidermis; c: spongy parenchyma; d: closed collateral conducting bundle; e: calcium oxalate drusen.
	Fig. 5. Cross-section of common myrtle leaves. Subepidermal idioblast containing calcium oxalate drusen. a: idioblast; b: calcium oxalate drusen; c: columnar mesophyll.
	Fig. 6. A fragment of the lower epidermis of a leaf. a: stomata; b: near stomatal cells.
	Fig. 7. A fragment of the upper epidermis of a leaf. a: epidermal cells.
	Fig. 8. A fragment of the epidermis of the middle vein of a leaf. a: trichomes; b: secretory container.
	Fig. 9. Drusen and calcium oxalate crystals. a: calcium oxalate crystals; b: calcium oxalate drusen.
	Fig. 10. Schizolisogenic secretory receptacles. a: schizolisogenic secretory receptacle; b: stomata; c: calcium oxalate drusen; d: central vein; e: epithelial cells located above the receptacles.
	Fig. 11. Idioblast with resin-oil content. a: idioblast.
	Fig. 12. Transverse section of a leaf showing the schizolisogenic receptacle and epithelial cells on the abaxial surface near the leaf margin.a: schizolisogenic receptacle.
	Fig. 13. Transverse section of the petiole of a common myrtle leaf. a: vascular bundle; b: phloem; c: xylem.





