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Thrombophlebitis is recognized as one of the most common complications of chronic
venous insufficiency (CVI). Its course is characterized by inflammation of the venous
wall and the formation of blood clots in the lower extremities of varicose veins.
Thrombophlebitis is diagnosed according to various data in 5-60 % of patients with
CVI. The number of drugs with a phleboprotective effect and the ability to reduce the
processes of thrombus formation in veins on the pharmaceutical market of Ukraine
and the world is extremely limited. As a promising object, as a new phleboprotective
drug, medicinal plant raw materials can be considered, namely the extract of the
herb Saponaria officinalis, for which venotonic and antiexudative effects have been
established in previous studies. The aim of this work was to study the effect of
Saponaria officinalis herb extract on changes in the histological parameters of the
ear vein in rabbits under conditions of experimental thrombophlebitis. Experimental
thrombophlebitis was modeled on rabbits according to the standard method with
applying a ligature to the marginal vein of the animal’s ear and injecting Lugol’s
solution. Histological changes after phytocomposition administration (ETML) (20 mg/
kg intragastrically) were compared with the effectiveness of the reference drug Eskuvit
(7.2 mg/kg for escin intragastrically). It was established that the therapeutic and
prophylactic administration of ETML at a dose of 20 mg/kg significantly prevented
thrombus formation in the marginal ear vein of rabbits, contributing to the softening
of the thrombus material, thrombolysis, preventing the acquisition of an obliterating
character for thrombotic masses. in all rabbits of the group. probably reduces the
clinical indicators of transudative edema, which developed as a result of acute
venostasis. ETML prevented the destruction of the vascular wall, reduced or eliminated
degenerative changes and inflammatory reaction in the surrounding tissues. Significant
advantages of ETML over the comparison drug Eskuvit have been established. Under
the conditions of experimental thrombophlebitis, the therapeutic and prophylactic
administration of ETML at a dose of 20 mg/kg has a powerful phleboprotective effect,
reduces the processes of thrombus formation in the vein. The effect of ETML is
statistically significantly higher than the effectiveness of the comparison drug Eskuvit.
Keywords: Saponaria officinalis herb extract, experimental thrombophlebitis,
histological changes, Escuvit, phleboprotective effect, anti-inflammatory effect,
medicinal plants.

Introduction

The thrombotic and associated inflammatory process in
the veins, leading to the development of thrombophlebitis,
can affect both varicose-altered and non-varicose veins. In
clinical practice, this distinction has led to the classification
of thrombosis of varicose-altered superficial veins
(varicothrombophlebitis) and thrombosis of non-varicose

superficial veins [41, 42, 43].

The prognosis of the disease and the treatment strategy
for patients with varicothrombophlebitis and thrombosis of
non-varicose superficial veins exhibit certain differences.
However, therapeutic recommendations include both
pharmacological agents with phleboprotective properties
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and those capable of reducing thrombus size [33, 37, 38].

The most common risk factor for thrombophlebitis is
the presence of varicose veins of the lower extremities.
Transformation of superficial veins in patients with
thrombophlebitis is detected in up to 80 % of cases.
Conversely, thrombophlebitis develops in 5-60 % of patients
with varicose vein disease of the lower extremities [21, 24].

The major etiological risk factors for thrombophlebitis
include age, obesity, tobacco use, a history of deep
vein thrombosis or thrombophlebitis, pregnancy and the
postpartum period, oral hormonal contraceptive use, hormone
replacement therapy, immobilization, recent surgeries and
trauma, and oncological diseases. For instance, within
the first month postpartum, the risk of developing de novo
thrombophlebitis significantly increases. A positive correlation
between thrombophlebitis and oncological diseases has
been established in 10-18 % of patients [10].

Genetic factors play a significant role in the
etiopathogenesis of thrombophlebitis. Hereditary
thrombophilia, particularly Leiden factor V mutation,
prothrombin gene mutation G20210A, and deficiencies of
antithrombin IIl (AT Ill), protein C, and protein S, significantly
increase the risk of thrombophlebitis [41].

In patients with thrombotic vein lesions, oxidative stress
and dyslipidemia play a crucial role, increasing the risk of
recurrent thrombophlebitis fivefold in cases of untimely or
inadequate treatment [31, 34].

The most dangerous complications of thrombophlebitis
include thrombus extension into the deep veins and the
development of pulmonary embolism. According to various
authors, the incidence of thrombus propagation into
deep veins reaches 18-20 % (95 % CI 13.9-23.3), while
the frequency of symptomatic pulmonary embolism in
thrombophlebitis cases is reported at 6.5-7.5 % (95 % CI
3.9-11.8). Itis crucial to consider the risk of thrombophlebitis
extending into the deep venous system, which ranges from
7 % to 32 % [36, 38, 39, 41].

The pharmacotherapy of thrombophlebitis includes
various drugs with different mechanisms of action, such as
anticoagulants, anti-inflammatory agents, venotonic drugs
(which stimulate venous blood flow), and phleboprotective
agents (which restore venous wall integrity) [30, 32].

Pathogenetically justified pharmacotherapy of
thrombophlebitis involves the use of drugs with membrane-
protective, venotonic, antioxidant, and anti-inflammatory
properties [23].

Given the chronic nature of venous insufficiency with
periodic episodes of thrombophlebitis, an important task
for pharmacology is the development of an effective
phleboprotective agent suitable for long-term and safe use.
Phytoniring-based drugs (agents derived from medicinal plant
raw materials) meet these requirements. These preparations
contain a complex of biologically active substances with
multifunctional properties, membrane-stabilizing effects
on affected veins, normalization of hemostatic processes
(anticoagulant action), reduced thrombus formation risk, a

broad therapeutic dose range, and low toxicity.

A promising medicinal plant raw material for the
development of a novel domestic phleboprotective agent
is the thick extract of Saponaria officinalis (soapwort) herb
(SOTE), developed by Doctor of Pharmaceutical Sciences,
Professor Marchyshyn S. M. (I. Horbachevsky Ternopil
National Medical University, Ukraine). Pharmacognostic
studies have demonstrated that the investigated Saponaria
officinalis extract contains a significant amount of triterpene
saponins and other biologically active compounds, whose
biological activity correlates with the pathogenesis of venous
system disorders [5, 12].

The aim of this study was to evaluate the effect of
Saponaria officinalis herb extract on changes in the
histological parameters of the ear vein in rabbits under
experimental thrombophlebitis conditions.

Materials and methods

To model experimental thrombophlebitis in rabbits, a
comprehensive thrombophlebitis methodology in rabbits was
selected [16]. The methodology includes ligation to induce
blood stasis, as well as the administration of a chemical agent
(Lugol’s solution) to damage the vascular intima, given the
proven greater effectiveness of using multiple thrombogenic
factors in experiments.

The experiment was conducted on 24 rabbits weighing
2-2.5kg. The animals were housed under standard vivarium
conditions at the National Pirogov Memorial Medical
University, Vinnytsia, with ad libitum access to food and water.
The study was conducted in accordance with the National
“General Ethical Principles of Animal Experimentation”
(Ukraine, 2001), which comply with the provisions of the
“European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, 1986) [26]. The Bioethics Committee
of the National Pirogov Memorial Medical University,
Vinnytsia, found no violations of ethical standards in the
conduct of the research (Protocol No. 11 dated November 18,
2024). The experiments were conducted with consideration
of circadian and seasonal rhythms, and all procedures
were performed under standard conditions from 9:00 to
10:00 a.m. A ligature was applied to the marginal ear vein
of the rabbits after preliminary depilation and disinfection.
Above the ligature, 0.1 mL of a 2 % Lugol’s solution was
introduced into the vein lumen. Following the administration
of Lugol’s solution, the ligatures were removed to restore
blood circulation in the vessel. The laboratory animals were
distributed as follows (six rabbits per group):

Group 1 —intact control;

Group 2 — pathological control (thrombophlebitis);

Group 3 — thrombophlebitis + therapeutic-prophylactic
administration of SOTE at a dose of 20 mg/kg;

Group 4 — thrombophlebitis + therapeutic-prophylactic
administration of Escuvit at a dose of 7.2 mg/kg based on
escin content.

The tested SOTE extract and the reference drug Escuvit
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were finely ground into powder, thoroughly mixed with distilled
water to form a suspension, and administered intragastrically
to the animals using a metal probe with an olive tip. The
administration was performed once daily, starting seven
days before pathology induction and continuing for ten days
during its progression.

Rabbits from all groups were euthanized on the 10th day
of the experiment via air embolism. The excised samples
(approximately 3 cm from the ligation site) were fixed in a
10 % formalin solution, dehydrated in ethanol of increasing
concentrations, and embedded in paraffin. The sections were
stained with hematoxylin and eosin. Microscopic examination
of the histological specimens was performed using a Granum
microscope. Microphotography was conducted with a
Granum DCM 310 digital video camera, and the images
were processed on a Pentium 2.4 GHz computer using the
Toup View software.

Results

The histological structure of the examined ear region in
animals from the intact control group is characterized by a
normally appearing epidermis lining both the outer and inner
surfaces. The dermis of the skin proper contains hair follicles
and sebaceous glands. Near the cartilage plate, transverse
profiles of the external marginal ear vein are visible. The
vessel lumen is narrow, and the venous wall is thin. The
vessel wall consists of the intima (elongated endothelial
cell nuclei), a very thin media (almost devoid of muscular
components, with very fine and sparse collagen fibers), and
an indistinct adventitia. The surrounding tissues of the vein
showed no signs of inflammation or edema (Fig. 1).

Fig. 1. External marginal ear vein of an intact rabbit. The
condition of the vessel and surrounding tissues (indicated by
arrows) corresponds to the norm. Hematoxylin-eosin. x100.

In animals of the control pathology group, on the 10th day
of experimental thrombophlebitis development, significant
necrosis of the epidermis, dermis, and even the cartilage
plate, as well as a diffuse inflammatory reaction, were
observed in the injured area (Fig. 2a).

In areas adjacent to the necrosis, the venous lumen
is markedly dilated and filled with a relatively dense red

thrombus. In certain regions, the venous wall is damaged,
with visible adhesion of the thrombus to the destructed
remnants of the vein. The surrounding dermis exhibits an
inflammatory reaction of varying intensity and degenerative
edema of collagen fibers (Fig. 2b).

Fig. 2. Control pathology group. External marginal ear vein of
the rabbit on the 10th day of thrombophlebitis development:
a — extensive necrosis of all tissues in the injured area (x100);
b — barrel-shaped dilation of the vascular lumen, occluded by
a red thrombus (outlined), vascular wall partially destroyed,
collagen fibers of the dermis in a state of degenerative edema,
inflammatory reaction in the dermis (x200). Hematoxylin-eosin.

Additionally, in animals from the control pathology group,
various stages of thrombus organization were observed
along almost the entire examined segment of the ear vein.
These stages ranged from the breakdown of erythrocytes
and leukocytes and the appearance of connective tissue cells
to partial or complete obliteration with lumen overgrowth by
connective tissue. Moreover, perivascular tissue fibrosis and
signs of inflammation in the dermis were detected (Fig. 3).
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Fig. 3. Control pathology group. External marginal ear vein of a rabbit on day 10 of thrombo-phlebitis development. Lysis of thrombotic
masses (outlined) (a), stages of thrombus organization (outlined) (b-c), complete obliteration of the vascular lumen (outlined) (d).
Inflammatory reaction of varying intensity and perivascular fibrosis. Hematoxylin-eosin. x250.

In rabbits that received SOTE at a dose of 20 mg/kg in
a therapeutic-prophylactic regimen, no necrosis of the vein
tissues was observed in the injury zone. The lumen of the
external marginal ear vein was widened, but the thrombus
did not occlude the vein and was parietal in nature. The
thrombotic masses appeared significantly softened, and in
some specimens, they were lysed.

The vein wall remained intact. The collagen stroma of
the dermis was slightly edematous, but the inflammatory
response was not pronounced (Fig. 4). Further along the vein,
in areas more distant from the site of injury, no thrombus was
observed in the vascular lumen. Various residual erythrocyte
masses of different volumes and densities were present but
did not obstruct blood flow. The condition of the vein wall
was close to that of an intact vessel, and no fibrosis of the
perivascular tissue was detected. Signs of inflammation in the
ear tissues were either absent or significantly reduced (Fig. 5).

Fig. 4. External marginal ear vein of a rabbit that received SOTE
at a dose of 20 mg/kg in a therapeutic-prophylactic regimen on
day 10 of thrombophlebitis development. 1 — parietal thrombus in
the widened vascular lumen, liquefaction of thrombotic masses;
in some areas, 2 — initial infiltration of thrombotic masses by
leukocytes. Hematoxylin-eosin. x200.
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Fig. 5. External marginal ear vein of a rabbit that received SOTE at a dose of 20 mg/kg in a therapeutic-prophylactic regimen on
day 10 of thrombophlebitis development. Vascular normalization: various volumes of liquefied erythrocyte masses (outlined) in the
vascular lumen (a-d), vessel wall condition approaching normal, and a marked reduction in signs of inflammation in surrounding

tissues. Hematoxylin-eosin. x200.

The administration of the comparative drug Eskuvit
in the same regimen prevented the formation of necrotic
zones in the venous injury area. The expanded lumen of the
marginal ear vein is filled with a thrombus of varying size.
The thrombotic masses are not uniformly dense, with areas
that are cracked and softened (which may allow blood flow in
these regions), and some areas are infiltrated by leukocytes.
The vessel wall is partially damaged, and the perivascular
tissue is swollen. The tissues of the ear itself are infiltrated
with inflammatory cells (Fig. 6).

Further along the vein, in some histological samples of
the examined segment of the ear, the thrombus was still
present. Processes of its organization were observed, and
in parallel with the organization, distinct signs of canalization
were found — the appearance of newly formed capillaries

in the connective tissue that replaced the thrombus, which
restored blood flow in this section of the vein. Closer to the
edge of the ear, the state of the marginal vein in these rabbits
was close to normal. In other cases, only erythrocyte masses
of varying volumes were visible in the lumen of the vein.
The condition of the collagen fibers in the dermis slightly
normalized (Fig. 7).

Discussion

Chronic venous insufficiency (CVI) is one of the most
prevalent diseases of modern times. The World Health
Organization has included varicose veins in its list of
“diseases of civilization”: according to its data, this pathology
affects 40 % of women and 32 % of men worldwide.

Varicose veins are the most common visible symptom of
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Fig. 6. The external marginal vein of the ear in the rabbit, which received Eskuvit at a dose of 7.2 mg/kg as escin in the therapeutic

and prophylactic regimen, on the 10th day of experimental thrombophlebitis. Thrombotic masses of varying size (outlined by a
line), which are not uniformly dense (a — b), fill the vessel lumen. The vessel wall is partially damaged. Hematoxylin-eosin. x200.

Fig. 7. External marginal vein of the rabbit’s ear, which received Escuvit at a dose of 7.2 mg/kg as escin in a therapeutic-preventive
regimen, on the 10th day of thrombo-phlebitis development. Organization of the thrombus (outlined with a line) and canalization of
the thrombus (arrow) (a); remnants of erythrocytic masses (outlined with a line) in the lumen of the vessel (b); lysis of erythrocytes
(c); vein with a small thrombus (outlined with a line) (d). Hematoxylin-eosin. x200.
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venous insufficiency, but they do not occur in every patient.
Deep vein insufficiency is less common and is often caused
by deep vein thrombosis. CVIimposes a significant economic
burden on society in the form of medication and surgical
treatment costs and, importantly, an immeasurable loss of
work productivity due to pain and disability [18].

CVlis a multifactorial disease associated with endothelial
dysfunction, inflammation, venous wall remodeling, valve
incompetence, venous hypertension, and reflux [6]. Other
causes include venous outflow obstruction and calf muscle
pump failure due to obesity or leg immobility.

Pharmacological treatment is an essential component
of conservative CVI management; therefore, the indications
and benefits of this therapeutic approach in patients with
venous system disorders are indisputable. The goals of
pharmacological treatment include [13]: increasing venous
emptying; affecting vascular walls and interstitial tissue;
restoring metabolic balance (eliminating oxidative stress);
reducing thrombotic predisposition in the lymphatic system;
and minimizing cellular damage.

An important aspect of CVI treatment is the use of modern
phlebotropic agents (venotonics, phleboprotectors) as first-
line therapy. This is a substantial group of pharmacological
agents, usually of natural origin, with the ability to enhance
venous outflow from the lower limbs.

A crucial contribution to CVI therapy effectiveness is the
use of modern venotonic agents (phleboprotectors). This is
a large group of pharmacological agents, typically of natural
origin, whose primary feature is their ability to enhance
venous outflow from the lower limbs. This effect results
from a synergistic influence on various components of the
microcirculatory system and/or a direct impact on venous
wall tone. Their mechanism of action is usually pleiotropic
and includes stimulation of lymphatic flow, anti-inflammatory
and antioxidant activity, improvement of hemorheology, and
endothelial protection.

The most commonly used venotonics belong to four
main groups of drugs, including flavonoids (hesperidin,
diosmin, rutin, esculin), saponins (escin, horse chestnut
extract, Ginkgo biloba), coumarins, synthetic venotonics,
or combination drugs (calcium dobesilate, tribenoside,
naftazone, benzarone).

However, the evidence base for the effectiveness of
phleboprotective agents has been confirmed only for certain
drugs from the extremely broad list of phleboprotectors.
Therefore, despite extensive experience, comparisons of
the clinical efficacy of pharmacotherapy for CVI symptoms
using various venotonic drugs from different pharmacological
groups do not allow for the definitive identification of the
most effective drug. This is due to the insufficient number of
randomized clinical trials and the significantly limited range
of drugs available for comparison, which justifies the need
for further research in this direction [14].

In our opinion, a promising addition to the arsenal
of modern natural phleboprotective agents could be the
use of an extract from the plant Saponaria officinalis L.

(Caryophyllaceae), commonly known as common soapwort,
which is widely distributed worldwide [19]. Phytopreparations
derived from various parts of Saponaria officinalis are used in
traditional medicine: the root as a blood-purifying, diaphoretic,
and diuretic agent; the sap for liver diseases and to enhance
bile outflow; and the leaves and roots for skin diseases
[27, 28]. Literature data indicate that Saponaria officinalis
contains a high level of saponins. The saponin fraction of
common soapwort has demonstrated anti-inflammatory
activity in vitro in a carrageenan-induced edema model in
rats and has been shown to inhibit prostaglandin synthetase
[17]. Purified saponins from the Saponaria officinalis fraction
have demonstrated a hypocholesterolemic effect in vitro,
which is believed to result from the saponins’ ability to form
an insoluble complex with cholesterol [4]. In addition to
saponins, common soapwort also contains tannins, quillaic
acid, flavonoids, sulfur-containing compounds, various
phenolic compounds, and essential oils [20]. Experimental
research data indicate that soapwort saponin extracts
possess antibacterial and antifungal activity [1, 7].

Our results demonstrated the high phleboprotective
efficacy of soapwort herb extract in an experimental model
of thrombophlebitis. Microscopic findings confirmed the
development of experimental thrombophlebitis, as evidenced
by pathological changes both in the vessel itself and in the
surrounding tissues, which occur due to temporary cessation
of blood flow in a limited area of the ear, along with the
simultaneous injection of Lugol’s solution into the marginal
vein cavity. By the 10th day of experimental thrombophlebitis
development in animals from the control pathology group,
thrombosis of the marginal vein was observed, characterized
by lumen obstruction, vascular wall destruction, degenerative
and inflammatory changes in the surrounding dermal tissues.
Signs of different stages of thrombus organization were
recorded — from erythrocyte and leukocyte breakdown,
and the appearance of connective tissue cells, to complete
occlusion of the lumen by connective tissue, cessation of
blood flow in this area, and the development of vascular wall
sclerosis of varying severity, as well as perivascular fibrosis.

The extract of Saponaria officinalis herb, when
administered in a prophylactic-therapeutic regimen,
significantly prevented thrombus formation in the marginal
vein, promoting the softening of thrombotic material,
thrombolysis, and preventing thrombotic masses from
becoming obliterative in all rabbits in the group. As a result,
the degradation products of the thrombus were “washed
away” by the blood flow, and unlike in the control pathology
group, hemocirculation was restored in the examined area of
the ear. SOTE prevented vascular wall destruction, reduced
or eliminated degenerative changes in the surrounding
tissues, and exhibited anti-inflammatory effects.

The prophylactic effect of the reference drug Escuvit in
this experimental model of thrombophlebitis varied among
animals. In some cases, thrombosis in the marginal ear vein
was prevented, while in others, active thrombus formation
followed by its canalization was observed, facilitating the
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restoration of blood flow in the thrombosed vessel. Under the
influence of Escuvit, inflammatory and sclerotic changes in
the ear tissues were reduced. Thus, in terms of the positive
impact on the morphological manifestations of experimental
thrombophlebitis, the reference drug Escuvit was significantly
inferior to the studied SOTE.

The established pharmacological activity of SOTE in
experimental thrombophlebitis, which significantly surpasses
the reference drug Escuvit in restoring the histological
parameters of the vein, is presumably realized through the
additive synergy of the biologically active compounds (BAC)
of Saponaria officinalis herb extract [5, 12]. These include
triterpene saponins (4 % in the extract), hydroxycinnamic
acids (7.36 % in the extract), and flavonoids (15.8 % in the
extract).

The corticosteroid-like action of the saponins present
in SOTE (saponaroside A, saponaroside D, saponrubin)
suppresses the synthesis of pro-inflammatory intermediates
(interleukins IL-1, IL-2, IL-6, IL-8, vascular endothelial growth
factors, tumor necrosis factor-a (TNF-a), and interferon-y),
which promote inflammatory and phlogogenic responses
[3, 11]. An important aspect of the phleboprotective action
of saponins, including escin, is their ability to stimulate the
synthesis of prostaglandin F,,_, which exerts a venotonic effect
and, according to Gallelli L. [8], prevents hypoxia-induced
disruptions in the normal expression and distribution of
endothelial cell platelet adhesion molecule-1 in the vein [3, 15].

The reduction of thrombus formation processes in the
vein under the prophylactic-therapeutic administration of
SOTE is likely also mediated by the normalizing effect of
saponins on hemostatic processes in the damaged area.
This includes inhibition of the coagulation component of
hemostasis, direct inhibition of thrombin, and a reduction in
thrombus formation in the vein [3].

The venotonic and antithrombotic effects of saponins are
most likely the key mechanisms underlying the phleboprotective
action of SOTE in experimental thrombophlebitis.

Hydroxycinnamic acids (chlorogenic acid, syringic
acid, caffeic acid, quinic acid) and flavonoids (quercetin,
isoquercetin, kaempferol), which are present in significant
amounts in the Saponaria officinalis extract, as reported by
Ullah R. et al. [29], Yang X. et al. [35], Shabbir U. et al. [25],
and Zhao L. et al. [40], exhibit substantial anti-exudative and
anti-inflammatory effects, contributing to the phleboprotective
activity of the studied extract.
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OOCHNIIXEHHSA BNMUBY EKCTPAKTY TPABU SAPONARIA OFFICINALIS HA TICTONOIYHI 3MIHU KPAMOBOI BEHU
BYXA 3A YMOB EKCNEPUMEHTANIbHOINO TPOMBO®JNEBITY

Ly6aHoea H. A., Bonowyk H. I., 3acmpusxxa M. J1.

Tpomb6oghne6im eusHaHO 0OHUM i3 HalibinbW PO3MO8CIOKEHUX YCKNaOHEHb XPOHIYHOT 8eHO3HOI HedocmamHocmi (XBH). Mozo nepebiz
Xapakmepu3ye 3ananeHHsi 8eHO3HOI CMIHKU 3 100anbwuM mpoM6OymeOPEHHSIM Y 8apUKO3HO PO3WUPEHUX 8EHaX HUXHIX KiHUIBOK.
Tpomboghriebim diaeHocmytoms 3a pisHUM OaHumu y 5-60 % nauieHmis i3 XBH. Kinbkicmb nikapcbkux 3acobig, siki 30amHi 3MeHwysamu
npouecu mpomboymeopeHHs y seHax (¢hrnebornpomekmopu), HedocmamHbo rpedcmasrieHa sik 8 YkpaiHi, mak i Ha chapmayesmuyHomy
PUHKY iHWUX KpaiH. Haltbinbw nepcrnekmusHumu ¢rebornpomekmopamu egaxarompb 3acobu pOC/TUHHO20 MOXOOXeHHS, ceped sIKUX
saxrnuse micye 3aliMae ekcmpakm mpasu Saponaria officinalis, 0515 sikoeo y nonepedHix O0CiOXEHHSIX 8CMaHOB8IEHO 8EHOMOHI3ytody ma
aHmuekcydamusHy 0dito. Memotro daHoi pobomu byno sug4umu 8rnue ekcmpakmy mpasu Saponaria officinalis Ha 3miHy eicmonoaidHux
10Ka3HUKI8 8EHU 8yXa y KpOoJlig 3a yMo8 ekcriepumMeHmarnbsHo20 mpombogpnebimy. ExcriepumernmansHulti mpomboghnebim modernrosanu
Ha Kposisix 3a cmaHOapmHoOK MemoOUKOI0 3 HaknadaHHSM flizamypu Ha Kpaliosy 8eHy 8yxa meapuHu ma e8e0eHHsIM po3duHy JTozonsi.
licmonoeiyri 3miHu Ha mni docnidxyesaHoi ghimokomnoauuii (20 me/ke e/wn) nopieHrosanu 3 diesicmio peghepeHc-npenapamy Eckysimy
(7,2 me/ke 3a ecyuHom e/win). [Noka3aHo, wo ekcmpakm mpasu Saponaria officinalis 3a ymoe rikysanbHO-npoginakmuyHo20 86e0eHHs 8
3HayHil Mipi nornepedxysas mpomboymeopeHHs y kpaliosili 8eHi 8yxa Kporig, CrpUsIiFoYU PO3M SIKWEHHIO Mamepiay mpom6y, mpombonisucy,
3arnobiearoqdu Habymmio 0briimepyroHo20 xapakmepy 05151 mpoMbidHUX Mac y 8CiX Kposie OOCiOHOI epyrnu, 3MeHWYy8aes KiiHidHi MOKa3HUKU
mpaHccydamueHo20 HabpsiKy, sIKuli pO38UHY8CS1 8HacliOoOK 20cmpoeo eeHocmasy. Takum YUHOM, ekcmpakm mpasu Saponaria officinalis
nepewkodxas pylHysaHHIO CyOUHHOI CMIHKU, 8UKUKae derpecito abo rnosHe HigeneaHHs 0e2eHepamueHUX ma 3anasbHUxX 3MiH 8
0moYylYUX MKaHUHax. 3a ymMoe ekcriepumMeHmarnbHo20 mpomboghriebimy nikysanbHo-npoginakmu4yHe 88e0eHHs ekcmpakm mpasu
Saponaria officinalis y 0o3i 20 ma/ke YuHUMBb nomyxHy ¢hrieborpomekmopHy 0ito, 3MeHWye npouecu mMpomboymeopeHHs y eeHi. [is
ekcmpakm mpasu Saponaria officinalis 3Hayywe nepesuulye echekmusHicmp rpenapamy nopieHsIHHS Eckysimy.

KnrouoBi cnoBa: exkcmpakm mpasu Saponaria officinalis, ekcniepumeHmarnsHuli mpomboghbriebim, 2icmornoeiyHi 3miHu, Eckysim,
neboripomekmopHa 0isi, Mpomu3anasbHa akmueHicmb, rlikapCbKi POCUHU.
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