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Inflammation is a fundamental protective biological mechanism; however, its chronic progression can lead to severe pathologies. Conven-
tional anti-inflammatory drugs, such as corticosteroids and non-steroidal anti-inflammatory drugs, are often associated with considerable 
adverse effects. This necessitates the urgent search for novel, safer therapeutic agents, particularly among medicinal plants. Myrtus 
communis L. is well-recognized for its therapeutic properties, and its leaves have been traditionally utilized in folk medicine for the man-
agement of various inflammatory conditions.

The aim of the work was to comparatively evaluate the anti-inflammatory activity and acute toxicity of thick extracts obtained from the 
leaves of Myrtus communis L., cultivated in natural conditions (in vivo) and those obtained by microclonal propagation (in vitro), given the 
growing demand for effective and safe natural anti-inflammatory agents.

Materials and methods. Thick extracts of Myrtus communis leaves were obtained using fractional maceration with 70 % ethanol, followed 
by concentration via a rotary evaporator. Anti-inflammatory activity was assessed on the serotonin-induced edema model in white rats, by 
measuring the increase in paw volume. Experimental groups received the extracts (100 mg/kg) or ibuprofen (25 mg/kg). Additionally, the 
influence of the extracts on biochemical markers of inflammation (C-reactive protein, TBARS) and the blood protein profile was studied. 
Acute toxicity assessment was conducted in accordance with OECD guidelines, starting with a dose of 2000 mg/kg.

Results. The myrtle leaf extracts demonstrated potent anti-exudative activity, reducing paw edema by 33.55 % (in vivo extract) and 35.69 % 
(in vitro extract), results that are comparable to the effect observed with ibuprofen (42.11 %). The mechanism of action is likely linked to 
antagonism against serotonin receptors. Furthermore, the extracts significantly reduced the levels of inflammation and oxidative stress 
markers, concurrently contributing to the restoration of the serum protein profile. The extract obtained through microclonal propagation 
(in vitro) exhibited slightly superior efficacy, suggesting a potential advantage for this biotechnological approach. Acute toxicity assessment 
confirmed that both extracts belong to Category 5 of the toxicity classification (LD50 ≥5000 mg/kg for the in vivo thick extract and LD50 
2000–5000 mg/kg for the in vitro thick extract), confirming their low acute toxicity.

Conclusions. Concentrated Myrtus communis leaf extracts derived from plants grown under natural conditions and via microclonal propa
gation demonstrate marked anti-inflammatory and anti-exudative activity. Biotechnological cultivation approaches may offer a promising 
means of obtaining raw materials with enhanced biological efficacy.
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Порівняльні дослідження протизапальної дії та гострої токсичності густих екстрактів листя Myrtus communis L., 
вирощеного в умовах in vivo та in vitro
О. Є. Мацегорова, В. М. Одинцова, Є. О. Михайлюк

Запалення – ключовий захисний механізм, але його хронічна форма може призводити до тяжких патологій. Сучасні протизапальні 
препарати, як-от кортикоїди та нестероїдні протизапальні засоби, мають тяжкі побічні ефекти, тому актуальним є пошук нових, 
безпечніших засобів, зокрема серед лікарських рослин. Myrtus communis L. відомий завдяки терапевтичним властивостям, а його 
листя традиційно використовують для лікування запальних захворювань.

Мета роботи – здійснити порівняльне оцінювання протизапальної активності та гострої токсичності густих екстрактів листя Myrtus 
communis L., отриманих із рослин, що вирощені у природних умовах (in vivo) та за допомогою мікроклонального розмноження 
(in vitro), зважаючи на доцільність розробки ефективних і безпечних протизапальних засобів природного походження.
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Матеріали і методи. Густі екстракти листя Myrtus communis отримано шляхом дрібної мацерації 70 % етанолом та упарюванням у 
роторному випарювачі. Протизапальну активність оцінювали на моделі серотонінового набряку у білих щурів, визначали приріст 
об’єму лапи. Тварини з експериментальних груп отримували екстракти (100 мг/кг) або ібупрофен (25 мг/кг). Додатково вивчено 
вплив екстрактів на біохімічні маркери запалення (С-реактивний білок, ТБК-активні продукти) та білковий профіль крові. Гостру 
токсичність оцінювали згідно з рекомендаціями OECD, починаючи з дози 2000 мг/кг.

Результати. Встановлено виражену антиексудативну активність екстрактів листя мирту, що сприяли зменшенню набряку на 33,55 % 
(екстракт in vivo) та 35,69 % (екстракт in vitro); цей показник зіставний з дією ібупрофену (42,11 %). Механізм дії, ймовірно, пов’я-
заний з антагонізмом до серотонінових рецепторів. Екстракти також значно знижували рівні маркерів запалення й оксидативного 
стресу, відновлюючи білковий профіль крові. Екстракт, отриманий методом мікроклонального розмноження в умовах in vitro, мав 
дещо вищу ефективність, що свідчить про потенційну перевагу біотехнологічного підходу. Дослідження гострої токсичності дали 
змогу встановити, що обидва екстракти належать до 5 категорії токсичності (LD50 ≥5000 мг/кг для густого екстракту листя мирту, 
вирощеного в умовах in vivo, та LD50 2000–5000 мг/кг для густого екстракту листя мирту, що вирощений в умовах in vitro). Ці дані 
підтверджують їхню низьку токсичність.

Висновки. Густі екстракти листя Myrtus communis, отримані з рослин, що вирощені у природних умовах і за допомогою мікро-
клонального розмноження, мають виражену протизапальну й антиексудативну активність. Біотехнологічні методи культивування 
можуть забезпечити отримання сировини з підвищеною біологічною активністю.

Ключові слова: запалення, мирт звичайний, модель серотонін-індукованого набряку, антиексудативна активність.
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Inflammation is an evolutionarily conserved process crucial 
for maintaining biological homeostasis. This dynamic defen-
sive mechanism is triggered in response to various harmful 
inflamogens, including bacteria, viruses, fungi, protozoa, 
and helminth parasites [1]. During this process, immune and 
non-immune cells, such as monocytes, basophils, eosino-
phils, and neutrophils, are activated to eliminate pathogens 
and promote tissue repair and regeneration. The mechanism 
of inflammation involves a cascade of organized reactions 
encompassing both cellular and vascular events, alongside 
specific humoral secretions [2].

The inflammatory response comprises two main phases – 
acute and chronic – each mediated by unique mechanisms [2]. 
Acute inflammation, which exhibits a sudden onset and rapid 
resolution, is typically beneficial for the organism, serving 
as the first line of defense against infection and a potent ac-
tivator of wound healing. Conversely, chronic inflammation 
is detrimental, characterized by a prolonged inflammatory 
response that leads to the loss of cellular balance and systemic 
biological damage [1]. Histologically, chronic inflammatory 
processes are distinguished by the infiltration of mononuclear 
cells, such as monocytes and lymphocytes, as well as the 
proliferation of fibroblasts, the formation of collagen fibers, 
and connective tissue, potentially culminating in granuloma 
formation [2].

Inflammation is regulated at the molecular level through 
the activation of numerous signaling pathways and the re-
lease of mediators. Primary inflammatory stimuli, including 
C-reactive protein (CRP), interleukin-1β (IL-1β), interleu-
kin-6 (IL-6), and tumor necrosis factor-α (TNF-α), mediate 
inflammation by activating corresponding receptors. These 
pro-inflammatory cytokines play a pivotal role in amplifying 
the inflammatory response, and if improperly controlled, 
can result in prolonged pain and impaired tissue healing [3].

Standard pharmaceutical agents used for inflammation 
management, such as corticoids and non-steroidal anti-in-
flammatory drugs, demonstrate high efficacy in controlling 
both acute and chronic inflammation. However, their pro-
longed use is frequently associated with the risk of serious 

complications, notably gastrointestinal bleeding [4]. These 
complications limit their long-term therapeutic application 
and stimulate the search for novel therapeutic molecules with 
improved efficacy and a safer profile.

In response to these challenges, medicinal plants and their 
derivatives are gaining increasing importance in modern 
medicine and pharmacology. Natural bioactive compounds 
often possess unique properties, allowing them to modulate 
specific biochemical targets and exert diverse therapeutic 
effects. This explains the accelerating interest in phytotherapy 
and the necessity of screening plant biological activity for the 
development of new pharmaceutical agents.

Myrtus communis L., or common myrtle, is one such 
focus of research, having been utilized in folk medicine for 
centuries due to its therapeutic attributes [5]. Analysis has 
revealed the presence of several key bioactive components 
across various parts of the plant: phenolic compounds (gallic 
and ellagic acids), flavonoids (quercetin-3-O-galactoside and 
quercetin-3-O-rhamnoside), hydrolysable tannins, anthocya-
nins, and volatile compounds (1,8-cineole, α-pinene, linalool, 
α-terpinyl acetate, and trans-caryophyllene) [6]. This multi-
component phytochemical profile enables a comprehensive 
therapeutic effect, which results not from the action of a single 
compound but from their synergy.

Unlike single-molecule drugs, the therapeutic action of 
myrtle extracts relies on the complementary influence of 
various compound classes, enabling them to impact multiple 
biochemical targets simultaneously. This accounts for the high 
efficacy of the extracts, even if the bioavailability of individu-
al components, such as quercetin, may be inherently low [7].

A key mechanism of action for Myrtus communis L. 
involves its ability to modulate the activity of enzymes par-
ticipating in inflammatory processes. Studies conducted on 
an acute colitis model demonstrated that the hydroalcoholic 
extract and the essential oil of myrtle effectively reduce the 
activity of myeloperoxidase (MPO). Since MPO is a marker 
of polymorphonuclear leukocyte migration and oxidative 
stress, its inhibition is a crucial aspect of anti-inflammatory 
therapy [8].
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Myrtle extracts are also capable of modulating the ex-
pression of cytochrome P450 enzymes (CYPs), which are 
pivotal in the metabolism of xenobiotics and endogenous 
compounds. This capability aids in the prevention of chronic 
inflammation. Specifically, the extracts were noted to inhibit 
the expression of the CYP3A4 gene, which could potential-
ly impact the metabolism of other therapeutic agents. This 
interaction elevates the discussion to a new level, indicating 
the necessity for further investigation into pharmacokinetic 
interactions. For instance, quercetin, one of myrtle’s fla-
vonoids, is a known inhibitor of CYP3A4 and CYP2C19 
enzymes. Consequently, the application of myrtle extracts 
may affect the pharmacokinetics of other drugs metabolized 
by this enzymatic system [6].

Furthermore, it has been reported that myrtucommulone, a 
nonprenylated acylphloroglucinol found in Myrtus commu-
nis leaves, suppresses eicosanoid biosynthesis by inhibiting 
5-lipoxygenase and cyclooxygenase-1 (in vitro). It also sup-
presses elastase release and the formation of reactive oxygen 
species (ROS) in activated polymorphonuclear leukocytes, 
thereby exhibiting potent anti-inflammatory effects [9].

Additionally, myrtle extracts may influence inflammasome 
activation, confirmed by their ability to inhibit the production 
of pro-inflammatory cytokines such as IL-1β. This multi-tar-
get action, directed at key steps of the inflammatory cascade, 
forms the basis of the plant’s therapeutic potential [6].

Physiological changes were also evident in the gastric 
context, where pre-treatment with microencapsulated myrtle 
essential oil demonstrated a notable suppression of gastric 
lesions and acidity, correlating with a high percentage of 
healing and protection. Furthermore, it exerted a potent an-
ti-inflammatory effect on the gastric mucosa by counteracting 
ethanol / HCl-induced gastric lipoperoxidation and preventing 
the depletion of antioxidant enzymes, specifically superoxide 
dismutase (SOD), catalase (CAT), and glutathione peroxidase 
(GPx) [10].

Moreover, myrtle extract effectively inhibited inflammation 
and fibrosis in the lung parenchyma using both prophylactic 
and therapeutic approaches. This effect may be attributed to 
a reduction in tissue inflammation and the suppression of 
oxidative stress [11].

Consequently, these studies collectively demonstrate that 
Myrtus communis L. leaf extracts possess significant anti-in-
flammatory effects, confirmed by improvements in various 
biochemical parameters and physiological changes observed 
in animal models. Nevertheless, further research is indispen-
sable to fully elucidate the underlying mechanisms of action 
and definitively validate the traditional claims regarding the 
therapeutic utilization of this plant.

Aim
The aim of the work was to comparatively evaluate the an-
ti-inflammatory activity and acute toxicity of thick extracts 
obtained from the leaves of Myrtus communis L., plants 
cultivated in natural conditions (in vivo) and those obtained 
by microclonal propagation (in vitro), given the growing de-
mand for effective and safe natural anti-inflammatory agents.

Materials and methods
The object of the study was a thick extract of Myrtus 
communis L. leaves, sourced from plants cultivated under 
natural conditions (in vivo) and those obtained via micro-
clonal propagation (in vitro). The raw plant material was 
shade-dried at room temperature for 5 days. The dried, 
ground material (particle size 3–5 mm) was then subjected to 
fractional maceration with 70 % ethanol (ratio 1:5) at room 
temperature for 3 days. The resulting extract was allowed to 
settle for 48 hours at a temperature not exceeding +10 °С, 
filtered, and concentrated to a thick consistency using a 
rotary evaporator at +50–55 °С.

The anti-inflammatory activity and acute toxicity of the 
thick Myrtus communis extracts were evaluated in the vi-
varium of the Educational and Medical Laboratory Center of 
Zaporizhzhia State Medical and Pharmaceutical University 
(Ukraine, Zaporizhzhia).

The study procedures adhered to the methodological recom
mendations for the preclinical study of non-steroidal anti-in-
flammatory drugs on the serotonin-induced edema model, 
induced by subplantar injection of 0.1 mL of 0.5 % serotonin 
solution. Experiments were conducted on non-linear white rats 
weighing 160−180 g, maintained under standard vivarium con-
ditions. All animal experiments were performed in compliance 
with the rules of humane treatment of experimental animals as 
stipulated by the “European Convention for the Protection of 
Vertebrate Animals Used for Experimental and Other Scientific 
Purposes” (Strasbourg, 1986) and the Law of Ukraine “On 
Protection of Animals from Cruel Treatment” of 21.02.2006 
No. 3447. The Bioethics Committee of Zaporizhzhia State 
Medical and Pharmaceutical University reviewed the materials 
presented in the article and found no ethical violations (meeting 
minutes No. 10, September 18, 2025).

To investigate the anti-inflammatory activity of the thick 
Myrtus communis leaf extracts, obtained under in vivo and 
in vitro conditions, and the reference drug ibuprofen (Geltec 
Private Limited, India, lot number AEU00223  04/2026), 
the experiment was conducted on animals divided into four 
groups (5 rats each). One hour prior to modeling acute aseptic 
inflammation (by subplantar injection of 0.1 mL of 0.5 % 
serotonin solution), the experimental groups received Myrtus 
communis extracts (100 mg/kg) or ibuprofen (25 mg/kg) 
administered intragastrically. The control group received 
only the vehicle. Paw volume was measured using an onco
meter before and 60 minutes after the serotonin injection. 
Anti-inflammatory activity was assessed by the increase in 
paw volume, reflecting the degree of edema.

Anti-exudative activity (A, %) was calculated using the 
following formula:

A(%) =
(ΔVcontrol – ΔVexperimental) × 100 %

,
ΔVcontrol

where ΔVexperimental – is the mean increase in paw 
volume in the experimental group or the comparison group; 
ΔVcontrol – is the mean increase in paw volume in the 
control group.
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For the assessment of acute toxicity of the thick Myrtus 
communis extracts (both in  vivo and in vitro), a protocol 
adapted from the OECD Guideline (Acute Oral Toxicity – 
Acute Toxic Class Method) was utilized [12,13]. The studies 
were performed on healthy non-pregnant female Wistar rats 
(8–12 weeks old, weighing 180–210 g), maintained under 
standard laboratory conditions with adherence to humane 
treatment protocols [14,15].

Prior to administration, the animals were fasted overnight, 
and subsequently fasted for an additional 3–4 hours after dos-
ing [12]. Test samples, prepared as 20 % aqueous solutions of 
the extracts, were administered intragastrically (per os) via a 
gavage tube at a volume of 1 mL/100 g of body weight [16].

The study was conducted stepwise, utilizing 3 rats per stage:
1. In Step 1, a dose of 2000 mg/kg was administered to 

3 rats for both the Myrtus communis (in vivo) and Myrtus 
communis (in vitro) extracts;

2. In Step 2, the same dose (2000 mg/kg) was administered 
to the next 3 female rats.

Following administration, the animals were kept under 
close observation: individual assessments were conducted at 
least once during the first 30 minutes, periodically throughout 
the first 24 hours (with particular attention during the initial 4 
hours), and thereafter daily for a period of 14 days.

Statistical processing of the obtained data was performed 
using Microsoft Excel, applying the parametric Student’s 
t-test. Differences were considered statistically significant 
at p < 0.05.

Results
The thick extract of Myrtus communis leaves presented as 
a viscous mass of dark brown color with an aromatic odor, 
soluble in purified water P and ethanol P. The yield of the 
thick extract amounted to 13.64 ± 1.55 %.

The results regarding the anti-exudative effect of the thick 
Myrtus communis leaf extracts, derived from plants grown 
under in vivo and in vitro conditions, and the reference drug 
ibuprofen on the development of serotonin-induced edema 
are presented in Table 1.

The subcutaneous administration of serotonin induced 
significant paw edema in animals of the control group. In 
rats treated with the thick Myrtus communis leaf extract 
(in vivo), a reduction in edema of 33.55 % was observed, 
while the administration of the thick Myrtus communis leaf 
extract (in vitro) resulted in an edema reduction of 35.69 %. 
The reference drug, ibuprofen, also exhibited anti-exudative 
activity, demonstrating 42.11 %.

Furthermore, in control group animals where edema was 
induced by the 0.5 % serotonin solution, a significant increase 
in CRP level was observed, rising to 4.82 ± 0.23 mg/L, 
which is more than four times the value found in the intact 
group (1.20 ± 0.10 mg/L); this confirms the activation of a 
systemic inflammatory reaction. The level of TBARS (thio-
barbituric acid-reactive substances) also rose significantly – to 
6.90 ± 0.35 nmol/mL versus 2.20 ± 0.14 nmol/mL in healthy 
animals This indicates the development of pronounced 
oxidative stress and intense lipid peroxidation, which con-

stitutes one of the key mechanisms of tissue damage during 
exudation (Table 2).

Concurrently, the control group exhibited a decrease in 
total protein to 60.20 ± 2.31 g/L (-17 %) and albumin to 
30.60 ± 2.65 g/L (-20 %), which may be attributed to both 
impaired hepatic synthetic function and the exudation of 
proteins into the edematous tissues.

A statistically significant reduction in the levels of inflamma-
tion and oxidative stress markers was noted in the groups treat-
ed with the tested preparations compared to the control group. 
The thick Myrtus communis leaf extract (in vitro) demonstrated 
the most pronounced effect, showing a 53.11 % reduction in 
CRP and a 56.52 % reduction in TBARS, alongside a simul-
taneous increase in total protein and albumin by 15.95 % and 
16.34 %, respectively. The thick Myrtus communis leaf extract 
(in vivo) reduced CRP levels by 51.45 % (2.34 ± 0.23 mg/L) 
and TBARS by 53.33 %, while promoting an increase in total 
protein by 13.62 % and albumin by 15.03 %. Ibuprofen, used 
as the reference drug, reduced CRP by 46.47 % and TBARS 
by 47.83 %, with an increase in protein indicators of 11.63 % 
for total protein and 11.76 % for albumin.

The acute toxicity test commenced with a dose of 
2000 mg/kg and was conducted in two steps. Step 1: Upon 
administration of the 20 % thick extract solution of Myrtus 
communis cultivated in vivo at a dose of 2000 mg/kg, 0/3 
animals perished; however, upon administration of the 20 % 
thick extract solution of Myrtus communis obtained via micr-
oclonal propagation (in vitro), 1/3 animals perished (Table 3). 
Step 2: Upon administration of the 20 % extract solution, 0/3 
animals in this group perished or were in a moribund state.

As all rats survived the administration of the thick Myrtus 
communis extracts (in  vivo and in  vitro) in the respective 
dosing groups, the study was concluded.

Discussion
The anti-inflammatory findings indicate that the thick Myrtus 
communis leaf extracts (in vivo and in vitro) demonstrate pro-
nounced anti-exudative activity, comparable to the reference 
drug ibuprofen, achieving 33.55 % and 35.69 % efficacy, 
respectively, in the serotonin-induced paw edema model.

Consistent with methodological guidelines, this model is 
specific for elucidating compounds with an anti-serotonin 
mechanism. Given that inflammation in this model involves 
the release of serotonin, kinins, and other mediators, the high 
efficacy of the extracts suggests that their anti-inflammatory 
action is likely mediated by either serotonin receptor antago-
nism or the inhibition of serotonin release. This hypothesized 
mechanism complements previously established multi-target 
actions of myrtle phytocomponents, such as the inhibition of 
NF-κB and MAPK-dependent signaling cascades [17,18].

Beyond the anti-exudative effect, the study revealed a 
systemic anti-inflammatory and antioxidant action, as evi-
denced by alterations in biochemical markers. A significant 
reduction was observed in CRP, a key marker of systemic 
inflammation synthesized by the liver in response to infection 
or damage [19], decreasing by 51.45 % for the in vivo extract 
and 53.11 % for the in vitro extract compared to the control 
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group. This outcome suggests that myrtle extracts possess a 
broad spectrum of activity affecting systemic inflammatory 
processes. Furthermore, a substantial reduction was recorded 
in TBARS, markers of lipid peroxidation, by 53.33 % and 
56.52 %, respectively. This confirms the potent antioxidant 
properties of the extracts, which are capable of counteracting 
oxidative stress, a phenomenon playing a central role in main-
taining inflammatory processes [20]. The restoration of the 
blood protein profile, specifically the increased levels of total 
protein and albumin, is a direct physiological consequence 
of reduced exudation and indicates the vascular-protective 
potential of the extracts [19].

A comparison of the efficacy of the extracts obtained under 
different cultivation methods points to the potential advantage 
of biotechnological techniques. The marginally superior ac-
tivity of the in vitro extract in reducing edema and lowering 
inflammatory markers suggests the possibility of optimizing 
cultivation conditions (e. g., nutrient media composition, light 
intensity, temperature) to stimulate the enhanced production 
of secondary metabolites  [21]. Consequently, microclonal 
propagation emerges as a promising technology for obtain-

ing standardized raw materials with improved therapeutic 
characteristics.

A critically important aspect of the study was the acute 
toxicity assessment, which confirmed the high safety profile 
of both extracts. According to international classification, both 
extracts fall into Toxicity Category 5 (LD50 ≥5000 mg/kg for 
in vivo and LD50 2000–5000 mg/kg for in vitro), indicating their 
classification as non-toxic [8]. This finding aligns with the re-
search of other scientists and is significant [22,23]. As it allows 
myrtle to be positioned as a safe alternative to conventional 
anti-inflammatory drugs, which are frequently associated with 
severe adverse effects, particularly gastrointestinal bleeding.

Conclusions
1. The thick extracts derived from Myrtus communis leaves, 

obtained from both conventional cultivation (in  vivo) and 
microclonal propagation (in  vitro), demonstrated distinct 
anti-inflammatory and anti-exudative efficacy. The extracts 
effectively reduced edema in the rat model of serotonin-in-
duced inflammation, exhibiting activity comparable to that 
of the reference drug, ibuprofen.

Table 1. Influence on the development of serotonin-induced edema in rats (M ± m, n = 5)

Animal group Dose, mg/kg Increase in paw volume, mL Anti-exudative activity, %

Control – 8.56 ± 0.47 –

Thick Myrtus communis extract (in vivo) 100 5.69 ± 0.46* 33.55 %

Thick Myrtus communis extract (in vitro) 100 5.51 ± 0,67* 35.69 %

Ibuprofen 25 4.96 ± 1.53* 42.11 %

*: p < 0.05 compared to the control group.

Table 2. Changes in laboratory parameters in rats with serotonin-induced edema (M ± m, n = 5)

Group C-reactive protein, mg/L TBARS nmol/mL Total protein, g/L Albumin, g/L

Intact Animals 1.20 ± 0.10 2.20 ± 0.14 72.62 ± 2.07 38.40 ± 1.50

Control Group 4.82 ± 0.23 6.90 ± 0.35 60.20 ± 2.31 30.60 ± 2.65

Thick M. communis extract (in vivo) 2.34 ± 0.23* 3.22 ± 0.33* 68.40 ± 2.58* 35.20 ± 1.72*

-51.45 % -53.33 % 13.62 % 15.03 %

Thick M. communis extract (in vitro) 2.26 ± 0.21* 3.00± 0.28* 69.80 ± 2.32* 35.60 ± 3.44*

-53.11 % -56.52 % 15.95 % 16.34 %

Ibuprofen 2.58 ± 0.24* 3.60 ± 0.40* 67.20 ± 3.54* 34.20 ± 1.72*

-46.47 % -47.83 % 11.63 % 11.76 %

*: p < 0.05 compared to the control group.

Table 3. Mortality indicators in the studied groups

Drug name Dosing group Number of animals in group Number of animal deaths

Thick Myrtus communis extract (in vivo) 
solution

Step 1 Dosing Group 3 0

Control Dosing Group 3 0

Thick Myrtus communis extract (in vitro) 
solution

Step 1 Dosing Group 3 1

Control Dosing Group 3 0
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2. The tested extracts significantly lowered the levels of 
inflammation and oxidative stress markers, specifically CRP 
and TBARS (thiobarbituric acid-reactive substances), while 
simultaneously contributing to the restoration of the blood 
protein profile. This evidence confirms their systemic anti-in-
flammatory and vascular-protective potential.

3. The thick extract obtained through in vitro microclonal 
propagation displayed marginally superior anti-exudative 
activity (35.69 %) and was more effective in reducing in-
flammatory markers compared to the naturally grown in vivo 
extract (33.55 %). This observation suggests a potential 
advantage in utilizing biotechnological cultivation methods 
for obtaining raw material with enhanced biological activity.

4. Both Myrtus communis extracts are classified as having 
low acute toxicity, belonging to Category 5 of the interna-
tional classification (LD50 ≥5000 mg/kg for the in vivo extract 
and LD50 2000–5000 mg/kg for the in vitro extract), which 
underscores their favorable safety profile.

Prospects for further research. Future research efforts should 
focus on the precise identification of the active components 
within Myrtus communis extracts, a detailed investigation of 
their molecular mechanisms of action, the development of 
novel pharmaceutical formulations, and expanded toxicolog-
ical studies to definitively confirm their therapeutic potential 
as a safe anti-inflammatory agent.

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).

Acknowledgements
The authors express their gratitude to the Rector of Zaporizhzhia State 
Medical and Pharmaceutical University, Yurii Kolesnyk, for providing the 
opportunity to conduct experiments, and to the Armed Forces of Ukraine.

Conflicts of interest: the аuthors have no conflicts of interest to declare.
Конфлікт інтересів: відсутній.

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
Mykhailiuk Ye. O., PhD, Associate Professor of the Department of Clinical 
Pharmacy, Pharmacotherapy, Pharmacognosy and Pharmaceutical 
Chemistry, Zaporizhzhia State Medical and Pharmaceutical University, 
Ukraine.
ORCID ID: 0000-0003-2359-9872

Відомості про авторів:
Мацегорова О. Є., аспірант каф. фармакогнозії, фармакології 
та ботаніки, Запорізький державний медико-фармацевтичний 
університет, Україна.

Одинцова В. М., д-р фарм. наук, професор каф. фармакогнозії, 
фармакології та ботаніки, Запорізький державний медико-
фармацевтичний університет, Україна.
Михайлюк Є. О., канд. фарм. наук, доцент каф. клінічної фармації, 
фармакотерапії, фармакогнозії та фармацевтичної хімії, Запорізький 
державний медико-фармацевтичний університет, Україна.

	 Vira Odyntsova (Віра Одинцова)
	 odyntsova1505@gmail.com

References
1. 	 Sarkar D, Bhattacharyya S. The phospholipase A2 superfamily and its 

role in chronic inflammatory conditions with relation to adjuster cells. 
In: Phospholipases in Physiology and Pathology. Elsevier; 2023. p. 
111-26. 10.1016/B978-0-323-95698-7.00021-8

2. 	 Abdulkhaleq LA, Assi MA, Abdullah R, Zamri-Saad M, Taufiq-Yap YH, 
Hezmee MN. The crucial roles of inflammatory mediators in inflam-
mation: A review. Vet World. 2018;11(5):627-35. doi: 10.14202/
vetworld.2018.627-635

3. 	 Cocea AC, Stoica CI. Interactions and Trends of Interleukins, PAI-1, 
CRP, and TNF-α in Inflammatory Responses during the Perioperative 
Period of Joint Arthroplasty: Implications for Pain Management-A 
Narrative Review. J Pers Med. 2024;14(5):537. doi: 10.3390/
jpm14050537

4. 	 Bakhouche I, Aliat T, Boubellouta T, Gali L, Şen A, Bellik Y. Phenolic 
contents and in vitro antioxidant, anti-tyrosinase, and anti-inflammatory 
effects of leaves and roots extracts of the halophyte Limonium deli-
catulum. S Afr J Bot. 2021;139:42-9. doi: 10.1016/j.sajb.2021.01.030

5. 	 Al-Snafi AE, Teibo JO, Shaheen HM, Akinfe OA, Teibo TK, Emie-
seimokumo N, et al. The therapeutic value of Myrtus commu-
nis L.: an updated review. Naunyn Schmiedebergs Arch Pharmacol. 
2024;397(7):4579-600. doi: 10.1007/s00210-024-02958-3

6. 	 Cruciani S, Santaniello S, Garroni G, Fadda A, Balzano F, Bellu E, et al. 
Myrtus Polyphenols, from Antioxidants to Anti-Inflammatory Molecules: 
Exploring a Network Involving Cytochromes P450 and Vitamin D. 
Molecules. 2019;24(8):1515. doi: 10.3390/molecules24081515

7. 	 Almeida AF, Borge GI, Piskula M, Tudose A, Tudoreanu L, Valentová K, 
et al. Bioavailability of Quercetin in Humans with a Focus on Interindi-
vidual Variation. Compr Rev Food Sci Food Saf. 2018;17(3):714-31. 
doi: 10.1111/1541-4337.12342

8. 	 Khosropour P, Sajjadi SE, Talebi A, Minaiyan M. Anti-inflammatory 
effect of Myrtus communis hydroalcoholic extract and essential oil on 
acetic acid-induced colitis in rats. J Rep Pharm Sci. 2019;8(2):204-10. 
doi: 10.4103/jrptps.JRPTPS_8_19

9. 	 Rossi A, Di Paola R, Mazzon E, Genovese T, Caminiti R, Braman-
ti P, et al. Myrtucommulone from Myrtus communis exhibits potent 
anti-inflammatory effectiveness in vivo. J Pharmacol Exp Ther. 
2009;329(1):76-86. doi: 10.1124/jpet.108.143214

10. 	 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/HCl-Induced Acute Gastric Lesions. 
Molecules. 2022;27(5):1566. doi: 10.3390/molecules27051566

11. 	 Samareh Fekri M, Mandegary A, Sharififar F, Poursalehi HR, Nema-
tollahi MH, Izadi A, et al. Protective effect of standardized extract of 
Myrtus communis L. (myrtle) on experimentally bleomycin-induced pul-
monary fibrosis: biochemical and histopathological study. Drug Chem 
Toxicol. 2018;41(4):408-414. doi: 10.1080/01480545.2018.1459670

12. 	 Roll R, Höfer-Bosse Th, Kayser D. New perspectives in acute toxicity 
testing of chemicals. Toxicology Letters. 1986;31(Suppl.):86.

13. 	 OECD. Test no. 423: Acute oral toxicity – acute toxic class method. 
OECD; 2002. Available from: 10.1787/9789264071001-en

14. 	 Lipnick RL, Cotruvo JA, Hill RN, Bruce RD, Stitzel KA, Walker AP, et al. 
Comparison of the up-and-down, conventional LD50, and fixed-dose 
acute toxicity procedures. Food Chem Toxicol. 1995;33(3):223-31. 
doi: 10.1016/0278-6915(94)00136-c

15. 	 Diener W, Schlede E. Acute Toxicity Class Methods: Alternatives to 
LD/LC50 tests. ALTEX. 1999;16:129-34.

16. 	 Roll R, Riebschläger M, Mischke U, Kayser D. Neue Wege zur 
Bestimmung der akuten Toxizität von Chemikalien [New ways to 
determine the acute toxicity of chemicals]. Bundesgesundheitsblatt. 
1989;32:336-341.

17. 	 Mansouri MT, Hemmati AA, Naghizadeh B, Mard SA, Rezaie A, 
Ghorbanzadeh B. A study of the mechanisms underlying the anti-in-

https://orcid.org/0009-0002-7912-1392
https://orcid.org/0000-0002-7883-8917
https://orcid.org/0000-0003-2359-9872
mailto:odyntsova1505%40gmail.com?subject=
https://doi.org/10.1016/B978-0-323-95698-7.00021-8
https://doi.org/10.14202/vetworld.2018.627-635
https://doi.org/10.14202/vetworld.2018.627-635
https://doi.org/10.3390/jpm14050537
https://doi.org/10.3390/jpm14050537
https://doi.org/10.1016/j.sajb.2021.01.030
https://doi.org/10.1007/s00210-024-02958-3
https://doi.org/10.3390/molecules24081515
https://doi.org/10.1111/1541-4337.12342
https://doi.org/10.4103/jrptps.JRPTPS_8_19
https://doi.org/10.1124/jpet.108.143214
https://doi.org/10.3390/molecules27051566
https://doi.org/10.1080/01480545.2018.1459670
https://doi.org/10.1787/9789264071001-en
https://doi.org/10.1016/0278-6915(94)00136-c


ISSN 2306-8094	 Актуальні питання фармацевтичної і медичної науки та практики. 2025. Т. 18, №3(49)	 277

Оригінальні дослідження

flammatory effect of ellagic acid in carrageenan-induced paw edema 
in rats. Indian J Pharmacol. 2015;47(3):292-8. doi: 10.4103/0253-
7613.157127

18. 	 Singla E, Puri G, Dharwal V, Naura AS. Gallic acid ameliorates 
COPD-associated exacerbation in mice. Mol Cell Biochem. 
2021;476(1):293-302. doi: 10.1007/s11010-020-03905-5

19. 	 Sheinenzon A, Shehadeh M, Michelis R, Shaoul E, Ronen O. Serum 
albumin levels and inflammation. Int J Biol Macromol. 2021;184:857-
62. doi: 10.1016/j.ijbiomac.2021.06.140

20. 	 Ertas B, Dorucu D, Gulerturk O, Sen A, Cevik O, Cetinel S, et al. The 
effect of Myrtus communis L. extract on nephrolithiasis model in rats. 
North Clin Istanb. 2024;11(2):91-8. doi: 10.14744/nci.2023.09068

21. 	 Li Y, Kong D, Fu Y, Sussman MR, Wu H. The effect of developmental 
and environmental factors on secondary metabolites in medicinal 
plants. Plant Physiol Biochem. 2020;148:80-9. doi: 10.1016/j.pla-
phy.2020.01.006

22. 	 Nassar MI, Aboutabl el-SA, Ahmed RF, El-Khrisy ED, Ibrahim KM, 
Sleem AA. Secondary metabolites and bioactivities of Myrtus com-
munis. Pharmacognosy Res. 2010;2(6):325-9. doi: 10.4103/0974-
8490.75449

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

https://doi.org/10.4103/0253-7613.157127
https://doi.org/10.4103/0253-7613.157127
https://doi.org/10.1007/s11010-020-03905-5
https://doi.org/10.1016/j.ijbiomac.2021.06.140
https://doi.org/10.14744/nci.2023.09068
https://doi.org/10.1016/j.plaphy.2020.01.006
https://doi.org/10.1016/j.plaphy.2020.01.006
https://doi.org/10.4103/0974-8490.75449
https://doi.org/10.4103/0974-8490.75449
https://doi.org/10.3390/nu14235055

	Matsehorova O. Ye., Odyntsova V. M., Mykhailiuk Ye. O. [Comparative study of anti-inflammatory activity and acute toxicity of thick Myrtus communis L. leaf extracts cultivated in vivo and in vitro]
	Article  info
	UDC
	DOI
	Key words

	Introduction
	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions
	Funding 
	Acknowledgements 
	Information about the authors: 
	Corresponding author: 
	References 
	Tables
	Table 1.Influence on the development of serotonin-induced edema in rats (M ± m, n = 5)
	Table 2. Changes in laboratory parameters in rats with serotonin-induced edema (M ± m, n = 5)
	Table 3. Mortality indicators in the studied groups



