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Cosmeceutical products based on plant raw materials have a complex effect, are available, and
low-toxic. The creation of new natural products for wound healing without tissue scarring is topical.
For this, the secondary metabolites of the plant must demonstrate antibacterial, anti-inflammatory,
and antioxidant effects, and have low cytotoxicity.

Aim. To conduct an analysis of literary sources in electronic databases, regarding products on the
market with a wound healing effect and plant raw materials that would have a therapeutic effect on
wound healing without the formation of scars.

Results. The characteristics of four types of scars are described. Plants and secondary metabolites
are listed according to their action: antibacterial, antioxidant, anti-inflammatory, collagen-
stimulating, and anti-scarring. Lupeol, allicin, and cinnamaldehyde show antibacterial effect;
quercetin, resveratrol, luteolin, naringenin, gallic acid, and curcumin show antioxidant effect;
asiatic acid, pinocembrin, and myricetin show anti-inflammatory effect. Cryptotanshinone,
bexarotene, taspine, sesamol, and astragaloside IV contribute to the deposition of fresh collagen in
the wound. On the Ukrainian market, there are natural wound healing products in the form of a balm,
cream, and gel. They include vegetable oils, essential oils, extracts of Thymus L., Arnica montana,
Inula helenium, Aloe vera, Matricaria chamomilla, etc. Wound healing medicinal products of a
chemical nature occupy a large part of the Ukrainian market, among them the products with
dexapentanol predominate. The use of the cell culture method as an alternative source of plant raw
materials for wound and scar treatment is perspective. The biotechnological method helps preserve
biodiversity and obtain chemically pure plant raw materials regardless of environmental conditions.

Conclusions. The study demonstrates the possibilities of using plant raw materials to create new
cosmeceuticals with wound healing and anti-scaring effects for use in combined therapy.

Key words: cosmeceuticals, plant biomass, secondary metabolites, wound healing effect, anti-
scaring effect.

Since ancient times, people have studied
the effects of medicinal plants on the body
and used this knowledge in practice. About
21,000 species of plants are used as medicinal,
most of them in folk medicine, Arab, Indian,
Chinese, and Tibetan traditional medicine [1].
All over the world, there is a growing interest
in the study, implementation in practice,
and use of medicinal plant raw materials and
phytopreparations obtained on their basis with
therapeuticand prophylactic purposesformany
diseases[2]. New valuable medicinal plants are
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being discovered by studying the knowledge
of folk medicine; study of medicinal plants
forgotten by traditional medicine; analysis of
all types of plants that grow in a certain area
on the content of the main groups of secondary
metabolites; research species phylogenetically
close to official medicinal plants[1]. Nowadays
significant attention is paid to developing
innovative products saturated with natural
substances with softening, re-epithelializing,
astringent, antimicrobial, antioxidant, and
anti-inflammatory effects, which accelerate



Reviews

and improve wound healing, reducing scars
[8]. As a result of military actions on the
territory of Ukraine, the military and the
civilian population receive wounds that heal
with the formation of a scar. It is important to
create new products based on medicinal plant
raw materials that would accelerate wound
healing without forming a scar.

The purpose of the work was to analyze
literary sources in electronic databases,
including Google Scholar, PubMed, Web of
Science, ResearchGate, and Scopus about
products for wound healing and smoothing
scars. To consider plant raw materials that
would have a therapeutic effect on wound
healing and smoothing scars.

Scars and skin scarring

Due to the excessive deposition of
connective tissue, a scar is formed at the
wound site with the help of collagen. A scar
(Cicatrix) is a connective tissue formation that
occurs as a result of reparative regeneration
to replace a defect in body tissues. There are
four main stages of scar formation: I stage —
epithelization (2-2.5 weeks); II stage —
swelling (3—4 weeks); III stage — compaction
(2-3 weeks); IV stage — softening (3—4 weeks)
[4]. Immune cells, fibroblasts, stem cells,
and endothelial cells work together to trigger
signaling pathways such as transforming
growth factor-fl (TGF-B1), which regulates
proliferation, migration, and collagen
synthesis of fibroblasts, which leads to rapid
healing and scarring [5]. The variety of scars
is caused by different mechanisms of their
formation [6]. Skin scars are classified into
four types [4]:

e Normotrophic scars (Sicatrix normo-
trophica) are flat, light-colored, and quite
elastic (close to normal tissues). They are the
result normal reaction of connective tissue to
trauma [4].

e Atrophic scars (Cicatrix atrophica) are
soft. They have a pale or pale pink color [7].
They are almost motionless. Atrophic scars
are located below the level of the adjacent skin
due to insufficient collagen formation. They
are the result of low reactions of connective
tissue to damage [4]. In many cases, the scar
can expand with age [7].

e Hypertrophic scars (Cicatrix hyper-
trophica) are mobile, protruding above the
surface of the skin, with a soft or dense
structure and typical hypervascularization[6].
Theydonotspreadbeyondtheinjuredskinarea.
Hypertrophicscars arise as aresult of excessive

reaction of connective tissue toinjury under
unfavorable conditions of healing. Usually,
the mechanism of hypertrophic scarring is
considered the migration and proliferation
of keratinocytes, myofibroblasts, and
mast cells [8]. Under these conditions,
fibroblasts have a low mortality rate and
high proliferation rate [9]. Myofibroblasts
synthesize excesscollagen with high activity
and they slow down cell migration [10];
collagen has a disorganized and convoluted
arrangement [6]. In the process of wound
healing the combination of fibroblasts and
myofibroblasts causes excessive production
of an abnormal extracellular matrix protein
[11]. Withthehelp of keratinocytes and mast
cells, proliferative fibroblasts form massive
collagen, which leads to the accumulation
of extracellular matrix under the dermis
and causes scarring [8]. Hypertrophic scars
can partially regress 1-1.5 years after the
injury [4].

e Keloidscars(Cicatrix keloidea) are formed
as a result of the excessively pronounced
reaction of tissues to trauma, usually with
reduced indicators of general immunity and
tissue immunity [4]. With the formation of
keloid scars, invasion, and hyperproliferation
of dermis fibroblasts, increased biosynthesis
and accumulation of extracellular matrix are
observed. The bundles of collagen are thick,
dense, and poorly structured, which leads to
the appearance of knots in the deep layers of
the skin. One of the reasons for the formation
of keloids is the abnormal regulation of the
apoptosis pathway. Apoptosis-resistant
fibroblasts are unable to stop proliferation
and collagen production, which leads to
an imbalance of collagen deposition and
degradation [12].

Most often, doctors deal with hypertrophic
and keloid scars [6].

Plant raw materials with wound healing
and anti-scarring effects

Medicinal products of plant origin have
many advantages over chemical products.
First of all, they contain various secondary
metabolites, which actin a complex manner and
have low allergenicity and toxicity. In terms of
potency and pharmacological activity, many
herbal medicines cannot always be replaced by
synthetic ones. However, they can be used in
complex treatment [2].

Wound healing and anti-scarring products
must have antibacterial, anti-inflammatory,
antioxidant effects, and low cytotoxicity. This
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can be achieved by using extracts of plant raw
materials in the products.

Antibacterial effect. Saponins, acemannan,
anthraquinone derivatives, aldehydes,
alkaloids, stilbenoids, catechins, polyphenol
compounds, tannins, and flavonoids contained
in extracts of Aloe vera, Ampelopsis japonica,
Andrographis paniculata, Camellia sinensis,
Celosia argentea, Cinnamomum cassia
(cinnamaldehyde), Commiphora myrrha,
Entada phaseoloides, Hibiscus rosasinensis,
Lonicera japonica, Rheum officinale, Sophora
flavescens, Stemona tuberosa, Calendula
officinalis L. (dichloromethane and hexane
fractions) [13] have an antimicrobial effect.
Substances with such properties include lupeol
[14], arnebin-1 (Arnebianobilis) [15], lawson
(Lawsonia Alba Lam.) [16], allicin [17, 18].
The antibacterial activity of compounds can
be explained by the inhibition of the synthesis
of vital components of bacteria or suppression
of their resistance [19]. Tannins exhibit
antibacterial properties by suppressing of
protein synthesis, modification of nucleic acid
metabolism, prevention of changes in cell wall
formation, changes in cell membrane function,
and inhibition of bacterial growth [20].

The antibacterial effect of flavonoids is
realized through inhibition of the synthesis
of bacterial nucleic acids, cell membrane
functions, and processes of energy exchange
[21]. This activity is mainly determined by the
substituents in the benzene ring, the hydroxyl
group increases the antibacterial effect, while
methylation of the hydroxyl group reduces the
effect [22]. Flavonoids also have an antifungal
effect, they prevent folic acid metabolism and
suppress the formation of biofilm (by blocking
the enzyme isocitrate lyase). Flavonoids can
cause apoptosis [23].

Antioxidant effect. A high concentration
of oxidants in the wound causes damage to
tissues and prevents enzymatic reactions
during healing [24]. Because of this, the
presence of antioxidants is very important in
wound healing agents. Antioxidant substances
include quercetin (Oxytropis falcate Bunge),
resveratrol, catechin, luteolin, syringic acid,
metformin, naringenin, gallic acid, ferulic
acid, curcumin [13], etc. Extracts of Astragalus
propinquus and Rehmannia glutinosa [25],
Andrographis paniculata [26], Angelica
sinensis[27], Camellia sinensis [28], Calendula
officinalis [13], Carthamus tinctorius
[29,30], Celosia argentea [31], Commiphora
myrrha [32], Lonicera japonica [13], Paeonia
suffruticosa [33], Panax notoginseng [34],
Rheum officinale [35], Rhodiola imbricata
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[36], Salvia miltiorrhiza [37], Sophora
flavescens [38], Wedelia trilobata (luteolin)
[39], Zanthoxylum bungeanum (alkaloids,
terpenoids, flavonoids and free fatty acids)
[40] show antioxidant effect. Flavonoids have
an antioxidant effect due to the hydrogen
atoms of phenolic hydroxyl groups [41].

Anti-inflammatory effect. Natural
compounds of plant origin with anti-
inflammatory properties are asiatic acid
(Centella asiatica), pinocembrin, ursolic acid
(Hedyotis herbacea), myricetin (Tecomaria
capensis v. aurea), apigenin, lupeol (Bowdichia
virgilioides Kunth), steroid glycosides,
verbascoside (Plantago subulata), hesperetin,
carophylloid (Calophyllum inophyllum Linn),
artocarpine (Artocarpus communis), etc.[13].

Mpyricetin, carophylloid, verbascoside,
and lupeol affect inflammation cytokines
(TNF-a, CD68, IL-1pB, and others) [42]. Steroid
glycosides increase the regulation of genes of
early inflammation (IL2, IL4, IL10, CD40LG,
IFNG, and CXCL11) and remodeling genes
(CTSG, F13A1, FGA, MMP and PLG) [43].
Flavonoids inhibit phosphodiesterase and
delay the expression of cAMP (the main pro-
inflammatory messenger)[44]. Flavonoids
have a long-term effect on the activation and
maturation of immune cells [45]. Macrophages
are key target cells for the anti-inflammatory
effects of flavonoids [46].

Collagen-stimulating effect. The function
of collagen during wound healing is to attract
fibroblasts and promote the deposition of fresh
collagen in the wound. Compounds capable of
promoting collagen synthesis in the healing
process play an important role.

Saponins (Panax notoginseng),
cryptotanshinone (Salvia miltiorrhiza
Bge.), bexarotene, taspine, 2-hydroxy-1-
naphthaldehyde-isonicotinoylhydrazone
(Daemonorops draco), sesamol, astragaloside
IV (Astragali Radix), polysaccharide APS2-1
(Astragalus membranaceus), asiaticoside
(Centella asiatica), gallic acid and quartzetin
(Glycyrrhiza glabra L.), asiatic acid, alkaloids
(Evolvulus alsinoides), madecassoside (Centella
asiatica), triterpenes (Buddleia scordioides),
deoxyelephantopine (Elephantopus scaber),
Calendula officinalis extract, Aloe vera gel
stimulates collagen formation [13].

Plant extracts have a complex wound-
healing effect due to increased proliferation
and mobility of fibroblasts, deposition of
collagen and hexosamine in the wound,
improvement of re-epithelialization,
formation of organized granulation tissue,
and influence on signaling pathways of wound
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healing. Extracts of Astragalus propinquus
and Rehmannia glutinosa [47], Ampelopsis
japonica [48], Arctium lappa [49], Angelica
sinensis [50], Blumea balsamifera [51],
Caesalpinia sappan [52], Calendula officinalis
[53], Carthamus tinctorius (hydroxysaflor
yellow A (HSYA)) [54], Celosia argentea [55],
Centella asiatica (asiaticoside, triterpenes,
madecassoside) [566—58], Cinnamomum cassia
(cinnamaldehyde [569]), Curcuma longa [13],
Daphne genkwa (biflavonoids, coumarin,
diterpenes, and triterpenes) [60], Hibiscus
rosasinensis [61], Ganoderma lucidum [62],
Panax ginseng (ginsenoside Rb2 [63]), Panax
notoginseng (triterpenoid saponins) [64,65],
Polygonum cuspidatum [ 66], Lithospermum
erythrorhizon (shikonin, arnebin-1) [67],
Rhodiola imbricata [68], Salvia miltiorrhiza
(danshensu (DSU) and salvianolic acid B (SAB))
[69], Sanguisorba officinalis [70], Stemona
tuberosa (stilbenoids, tocopherols) [71] have
the indicated complex effect.

Prenylated flavonoids have a well-defined
wound-healing effect, they are found in the
families Moraceae, Fabaceae, Cannabaceae,
Guttiferae, Rutaceae, Paulowniaceae,
Umbelliferae [72], Euphorbiaceae [73],
Celastraceae [74], Asteraceae [75] and
Thymelaeaceae [76]. Alpinumisoflavone,
artocarpine, bavachin, diplacone, glabrene,
isobachalcone, sophoraisoflavone A,
kazinol B, gancaonin Q, kuvanone A, C, E,
G, licochalcone A, B, C, E, licoflavone C,
lycoflavanone, lonhocarpol A, lupalbigenin,
mimulon, morusin, morusinol, papyriflavonol
A, warangalone, sophoraflavanone G, tomen-
todiplacon B, xanthoangelol, xanthohumol,
3-0O-methyldiplacol, 3’-O-methyldiplacon,
3'-0-methyl-5'-hydroxydiplacon, 3’-O-methyl-
5'-O-methyldiplacon, 4-hydroxylonchocarpine
[77] have numerous benefits actions and
participate in wound healing.

Anti-scarring effect. Studies show that
secondary metabolites affect scarring
in different ways. Losartan, chitosan,
and asiaticoside are aimed at inhibiting
angiotensin-converting enzyme (ACE) and
blocking angiotensin receptors (AR) in the
TGF- B/Smad pathway, which is a classical
signaling pathway that contributes to the
formation of scars [78]. An important driver
of the scarring process is TGF- 31, therefore,
decorin, (-)-epigallocatechin-3-gallate (EGCG)
and other substances are used to inhibit the
activity of this factor [79, 80]. Decreased
TGF-B production suppresses collagen
type 1 accumulation, reduces fibroblast
proliferation, and induces apoptotic cell

death. A number of compounds target the
genes involved in the formation of scars, thus
inhibiting the scarring process: the FGF2 gene
is affected by NPC-18 (trafermin); the PISKCA
gene is affected by BEBT-908, Bimiralisib, SF-
1126, Copanlisib. For such substances, the
development of targeted products is promising
[81].

Extracts of Arctium lappa[13], Astragalus
propinquus, Rehmannia glutinosa [47], ANBP
(a combination of Agrimonia eupatoria (A),
Nelumbo nucifera (N), Boswellia sacra (B)
and pollen of Typha angustifoliae (P) [13]),
Camellia sinensis (EGCG) [80], Ligusticum
striatum [13] have anti-scarring activity.

For the treatment of hypertrophic scars,
five preparations based on medicinal plant
raw materials are described: 10-HCPT
(Camptotheca acuminata) encapsulated in
liposomes [82,83], oxymatrine-phospholipid
complex (OMT- PLC) (Sophora flavescens,
Sophora alopecuroides, Sophora subprostrata )
[84], solid hydrogel with lipid nanoparticles
(SLN-gel) (Astragalus membranaceus) [85],
ginsenoside Rg3/poly(l-lactide) (G-Rg3/PLLA)
(Red Panax ginseng) [86], encapsulated
extract of Centella asiatica [87]. Some plant
extracts are prepared in the form of injections
for deep anti-scarring treatment (Carthamus
tinctorius extract) [88].

Treatment of scars

In 2002, at the consensus of the
International Advisory Group on Scar
Management, approaches to the treatment of
scars were systematized [89]. The traditional
methods of treating scars are mostly based on
surgical excision, pressotherapy, radiation
therapy, injections into the thickness of the
scar, and laser therapy. These methods are
aimed at stimulating angiogenesis, reducing
the inflammatory response, and controlling
cell proliferation and extracellular matrix
deposition. One of the important problems of
skin regeneration remains the restoration of
tissues of the microcirculatory vascular bed,
hair follicles, and sweat glands [90, 91].

In 2012, approaches to treatment were
updated and products containing silicone
were put in the first place [89]. Analyzing
the market of drugs with anti-scar effects,
there are silicone-based gels “Nascar” (Great
Britain), “Ketolan” (Cyprus), “Dermatics
Ultra” (USA), “Strataderm” (Switzerland),
“Biotrade Scarex” (Bulgaria), cream
“Dermofibreze” (Ukraine). “Dermofibreze”
also contains plant extracts of Spongilla,
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Allium porrum, Allium cepa. These drugs are
therapeutic and prophylactic agents against
wounds and scars. Products with panthenol
(“Depanzan”, “Panthenol-spray”, “Pantestin-
Darnytsia”, etc.) are also used to treat burns
[92]. Some products with anti-scarring and
wound healing effects based on plant raw
materials are presented in Table 1.

Plant essential oils consist of
monoterpenes, sesquiterpenes, oxygenated
monoterpenes, oxygenated sesquiterpenes,
and phenolic compounds. They are one of the
important therapeutic ingredients that are
used in the development of new therapeutic
agents, due to their antitumor, antiviral,
antidiabetic, antibacterial, antioxidant, and
aromatherapeutic effects.

Hippophae rhamnoides oil has antioxidant,
anti-inflammatory, antimicrobial, and
analgesic effects, stimulates epithelization
processes and granulation [93]. Rosa L. oil
has anti-inflammatory, antimicrobial, and

analgesic effects. Lavandula L. and Geranium
L. oils have an antiseptic effect [94]. Extracts
of Pine resin, Thymus L., Arnica montana
have antiseptic activity. Arnica montana
extract also has hemostatic and wound-healing
effects. Eucalyptus oil promotes wound healing
and has bactericidal, pain-relieving, anti-
inflammatory activity. Matricaria chamomilla
exhibits analgesic, antimicrobial, anti-
inflammatory, and antipruritic effects. Citrus
limon oil has a reparative effect [94]. Inula
helenium extract has an antiseptic and anti-
inflammatory action, used to treat wounds that
do not heal for a long time. Melissa officinalis
extract has anti-inflammatory and antiseptic
activity. Aloe vera extract has wound-healing
and anti-inflammatory properties, used to
increase the resistance to infectious diseases.
Kalanchoe daigremontiana extract has a
similar effect. Allium cepa when applied
externally has antiseptic, pain-relieving, anti-
itching, wound healing, and depigmenting

Table 1
Products with anti-scarring and wound healing effect based on plant raw materials [92]
Release form Active substances Name Producer
Liquid (Balm) Hippophae rhamnoides oil, clarified butter, Spasatel Forte Poland
turpentine oil, vitamin E, beeswax, naphthalene
oil, Rosa L., Lavandula L., Melaleuca L.
essential oils.
Pine resin extract, Thymus L. extract, Arnica Zhyvytsya Ukraine
montana extract, wheat germ oil, Eucalyptus L.
oil, Lavandula L. oil, Citrus bergamia oil,
Melaleuca L. oil, polyethylene glycol ester of
alpha-tocopherol.
Ghee, propolis, mumiyo, Hippophae rhamnoides Mintalon Ukraine

oil, wheat germ oil, natural honey, Geranium L.
oil, terpene oil, vaseline oil, lecithin, pine resin,
birch bark tar, camphor, vitamin E.

Laminaria L. extract, Mentha piperita essential Mg ++
oil, olive oil ether.

Hippophae rhamnoides, Matricaria chamomilla, | Phytobalm Adverso Ukraine
Olea europaea natural oils, Citrus limon, “For wound healing”
Lavandula L. essential oils, beeswax, oil extract
of Rumex confertus, vitamins A, B, C, E,
lanolin.
Liquid (Cream- | Pinus L. extract, Arnica montana extract, Inula Tsilytel Ukraine
balm) helenium extract, Melissa officinalis extract,
Aloe vera extract, Matricaria chamomilla
extract, Lavandula L. essential oil, Eucalyptus
L. essential oil, menthol.
Soft (Cream) Matricaria chamomilla extract, Aloe vera EXpress Opik Ukraine
extract, shea butter, Melaleuca L. oil, colloidal
silver, D-panthenol.
Hippophae rhamnoides, Aloe vera, Kalanchoe Cream Dr. Trav Ukraine
daigremontiana, Populus tremula bark, wheat Ranozhyv for wound
germ oil, Amaranthus. healing
Soft (Gel) Bischofite, Allium cepa extract, D-panthenol, Anty-rubets Ukraine
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Table 2
Wound healing drugs on the Ukrainian market [92]
Release form | Active substances Name Producer
Chemical origin
Dexpanthenol, miramistin Pantestyn-Darnytsia Ukraine
Soft (Gel) —
Thyrothricin Tyrosur Germany
Dexpanthenol, chlorhexidine Bepanten plus Germany
dihydrochloride Panthenol plus
Pantecrem
Soft (Cream) Dexpanthenol ;
Panthenol- Zdorovya Ukraine
Dexpanthenol, chlorhexidine, Heviderm plus
benzalkonium chloride p b
Mefenamine sodium salt, vinilinum Mefenat .
— - - Ukraine
Thiotriazoline Dalmaxin
Malic acid, benzoic acid, salicylic acid Acerbin Germany
Soft (Ointment) Methyluracil, miramistin Methylurgcﬂ. with .
miramistin Ukraine
Methyluracil, chloramphenicol Levomekol
Panthenol-Teva Germany
Dexpanthenol -
Panthenol Serbia
Panthenol aerosol
. Dexpanthenol Panthenol .
Aerosol (Skin foam) - Ukraine
Hepiderm- Zdorovya
Dexpanthenol, allantoin Hepiderm forte
Dexpanthenol, chlorhexidine Bepanten plus Germany
Aerosol (Spray) digluconate Panthenol-plus Ukraine
Dexpanthenol Panthenol Spray Germany
Retinol acetate, alpha-tocopherol
. Aecol
acetate, menadione, beta-carotene
Liquid (Solution) . Vinylin .
Polyvinylbutyl ether (Shostakovsky’s balm) Ukraine
Brilliant green Brilliant green
Soft (Laniment) Chloramphenicol (synthomycin) Sintomycin liniment
Natural origin
Soft (Gel) Depmtemlze&(})féngfd Ce;;:llgstlve from the Solcoseryl Switzerland
Calendula officinalis extract Kalenduly maz
Propolis extract, carophyllene,
Styphnolobium japonicum extract, .
Soft (Ointment) Potentilla erecta extract, Achillea Wundehill Ukraine
millefolium extract.
Symphytum officinale extract, vitamin
E oil solution 98% Zhyvokostu maz
Liquid (Extract) Extract of Salvia officinalis leaves Shavliyi nastoyka Ukraine
Liquid (0il) Rosa canina oil Shypshyny oliya Ukraine
Soft (Suppositories) Phenolic hydmph(.)blc propolis Propolis Ukraine
preparation
Solid (Lyophilisate for . Chymotrypsin .
solution for injection) Chymotrypsin krystalichnyy Ukraine
Combined origin
Aerosol Hlppophae rhamn01.des 011’. . Olazol aerosol Ukraine
chloramphenicol, benzocaine, boric acid
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effects. Mentha piperita accelerates wound
healing and has antifungal and analgesic
effects [94].

Wound healing medicinal products
of a chemical nature contain antibiotics,
nonsteroidal anti-inflammatory substances,
antiseptics and disinfectants, fat-soluble
vitamins, and organic acids as an active
ingredient. Natural therapeutic products
with a wound healing effect include tinctures
and oils of medicinal plants, enzymes, and
blood components. Combined products contain
medicinal plants oils and antibiotics. Wound
healing drugs are produced in various forms:
ointment, gel, cream, foam, spray, and
solution (Table 2).

Due to the content of metabolites in plants,
their extracts show different biological
actions. For example, Calendula officinalis has
anti-inflammatory and antiseptic properties,
promotes wound healing, it is used for
depigmentation of freckles. Extracts of the
fruits of Sophora japonicum are used to heal
purulent wounds, burns, and ulcers. Potentilla
erecta has a pain-relieving, hemostatic
effect, and helps wound healing. Achillea
millefoliun shows hemostatic, antiseptic, and
anti-inflammatory properties. Symphytum
officinale is used externally to accelerate
wound healing. Salvia officinalis galenic
products have anti-inflammatory, astringent,
and disinfectant effects. Rosa canina oil is
used for healing wounds, and for the treatment
of stomatitis and dermatoses [94].

For products based on plant raw materials,
a large amount of biomass is needed
throughout the year. Plant raw materials are
obtained by an alternative biotechnological
method of tissue culture for the preservation of
plant biodiversity, used throughout the year,
regardless of the quality of the soil, weather,
and seasons, to reduce the price. It can be used
for the production of pharmacocosmeceuticals,
namely to obtain plant biomass in vitro using
a nutrient medium in sterile conditions. The
advantages of the method are simple modeling
of the process, which allows obtaining clean
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POCJIUHHA CHPOBHHA AR JJKEPEJIO METABOJIITIB
AJIA PAHO3SATOIOBAJBHOTI'O TA ITPOTUPYBIEBOT'O 3ACOBY

I'yyvko K.I., IIempina P.O.
Hamionanpauit yuiBepcurer «JIbBiBcbKa moriTexHiKa», YKpaina

E-mail: kateryna.i.hutsko@Ilpnu.ua

KocMmenesTuuni mpemapaTu Ha OCHOBI POCIMHHOI CHMPOBHHU HPOABJIASIOTh KOMIIJIEKCHY Ailo,
€ NOCTYOHUMU Ta MAJOTOKCUUHUMHU. AKTyaJbHUM € CTBOPEHHS HOBHUX HATypaJbHUX 3aco0iB
IJsA 3arO€HHA paH 0e3 pyOIIOBaHHSA TKaHWHU. [[JA IIbOro BTOPUHHI MeTaboJiTH pPOCIUHU
MOBUHHI IPOABAATU aHTUOaKTepiaJdbHy, HpoTHU3amalbHy, aHTUOKCUAAHTHY Hil0, MaTU HU3BKY
IIUTOTOKCUYHICTD.

Mema. IIpoBecTu aHANi3 AMKepeJs JiTepaTypu B eJIeKTPOHHUX 0a3ax JaHUX MTOA0 3ac00iB HA PUHKY
3 PaHO3aTrOIBAJIBHOIO Ji€I0 Ta MO0 POCIMHHOI CUDOBUHHU, siKa 0 MaJjia TepalneBTUYHY Ail0 AJd 3arO€HHSA
pau 6e3 yTBOpeHHs PyOI[iB.

Pesyavmamu. Onumcano XapaKTePUCTUKHU YOTUPHOX TuUHiB pyo6biuiB. PocameHI Ta BTOpUMHHI
MeTaboJiTH HaBemeHO 3TiAHO iXHBOI Aii: amTubaKTepianrbHa, aHTHOKCHUIAHTHA, MpOoTHU3aIaJbHa,
KoJIaTeHe3CTUMYJAI0BaJbHa, NPoTUpPyOIeBa. AHTHOAKTepiaJdbHy Aif0 OPOABAAIOTEL JYIE0J, aJlilluH,
KOPUUYHUI aJbIerif; aHTUOKCUAAHTHY Hil0 — KepIeTuH, pecBepaTpoJti, JYyTeOoJiH, HapiHreHiH,
rajJoBy KHCJOTY, KYPKYMiH; IpoTH3alaJbHy Iil0 — asdiaTchbKa KHCJI0TAa, HiHOIEeMOPUH, MipUIleTUH.
CopudAoTh BifIKJIaJeHHIO CBi’KOT0 KoJiaTeHYy B paHi KPUOTOTAHINIWHOH, 0OeKcapOTWH, TacIiH,
ceszaMoJ, actparasosun IV. Ha puHKy YKpaiHnu mIpuUCyTHI paHo3aromoBalbHi HaTypaJabHi 3acobu 3
dopmoI0 BUOYCKY O0asb3aMy, KpeMy, rejio. 1o iIXHbOTO CKJIAaAy BXOAATH POCAUHHI 0Jii, edipHi ouii,
excrpaktu Thymus L., Arnica montana, Inula helenium, Aloe vera, Matricaria chamomilla Ta
immri. PanosaroioBaisbHi JiKapchbKi mpemapatu xiMiuHOI mpupoay 3aiMaioTh OiJabITY YaCTUHY PUHKY
YKpainu, cepes HUX IIepeBaKalOTh 3aco0M 3 JeKcaleHTaHoJOM. IlepClIeKTUBHUM € BUKOPUCTAHHSA
MeTOAY KYJbTYPHU KJIITHUH AK aJbTePHATUBHOTO OJEPyKaHHS CUPOBUHU OJsA 3ac0o0iB JIIKyBaHHA PaH Ta
py61iB. BioTexHonoriunuii MeTon gomomarae 36epertu 6iopisHOMAHITTA Ta OTPUMATH XiMiUHO YHCTY
CUPOBUHY He3aJIe;KHO BiJl YMOB cepeJoBHUIIIA.

BucHogku. [JocnifKeHHA JEMOHCTPYE MOJKJIMBOCTI BUKOPUCTAHHA POCJIUHHOI CUPDOBUHU OJA
CTBOPEHHSA HOBUX KOCMEIeBTHUYHUX 3ac00iB i3 paHO3aroooBaJbHOI Ta MPOTUPYOIEBOIO Mi€r0 A
BUKOPUCTAHHS Yy KOMOiHOBaHi# Tepamii.

Knarmouwosi cnosa: xocMeleBTUUHI 3aco0u, pocJanHHA OioMaca, BTOPUHHI MeTab0JIiTH, paHO3arooBaJIbHA
Iist, mpoTupyoOIleBa aisd.
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