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Acne today still remains one of the most common diseases. The recommended treatments are
not always possible due to side effects. When using antibiotics, there has been an increase in the
number of antibiotic-resistant P. acnes strains over time. In recent years, preference has been given
to the drugs that do not contain antibiotics. The compositions have been developed containing
products of mineral and plant origin, which have shown good results in the treatment of mild
and moderate acne. Attention is paid to the use of agents that increase the body's immunological
status. It is hoped that this review will make a certain contribution to understanding of the need

for further research in this field.
Keywords: treatment of acne; drugs; essential oils; plant extracts; antibiotics.

Acne (acne vulgaris) is a disease, afflicting throughout life, in one form or another,
up to 95% of the population in civilized countries. In recent years, acne has ceased to
be a simply adolescent disease and is very common among adults. Acne vulgaris is an
almost universal skin disease, affecting from 79 to 95% of the adolescent population.
From 40% to 54% of men and women aged 25 and over have blackheads, which
remain with by an average of 12% of women and 3% of men (Cordain 2002). Due to
this, there is a need for continued research in this area (Moftah 2016; Yazmalar 2016).
The causes of blackheads are often attributed to a genetic predisposition (i.e. the
inherited individual characteristics of sebaceous glands, inherited by inheritance),
the excessive release of certain sex hormones, and hyperkeratosis. The latter is
characterized by enhancing horny scale formation on the skin surface, which further
clog up pores, and due to the skin oiliness are filled with sebum. Alongside this, the
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factor for the disease is the action of microorganisms (Beylot 2014; Parumosa 2017).

The most frequent causes triggering the inflammatory response in sebaceous glands
are as follows: Propionibacterium acnes (P. acnes), Staphylococcus epidermidis and
other cocci, lipophilic yeast of the genus Pityrosporum (P. ovale et P. orbiculare).
Moreover, P. acnesis the main infectious agent that plays a key role in the pathogenesis
of acne. In patients with acne, a combination of yeast (P. ovale) and bacterial flora
(P. acnes) is detected. These pathogens produce lipase, activate the complement, and
enhance desquamation of the hair follicle mouth, leading to its blockage. Mandatory
members of microbial associations are dominant species such as M. furfur, C.
albicans, and P. acnes. Active synergism in M. furfur and P. acnes occurred with
staphylococci and enterobacteria, while in C. albicans, it occurred with all species.
Patients with acne have excessive sebum production. There is a correlation between
increased sebum production and the severity of the process. It is known that sebum
of patients with acne contains less linoleic acid than sebum of healthy people. This
factor contributes to enhancing desquamation of epithelial cells of the follicle, which
leads to the formation of hyperkeratosis of sebaceous follicles, which is the main
point in the pathogenesis of acne vulgaris. Hyperkeratosis of sebaceous follicles and
lipid imbalance, which are also associated with the presence of microorganisms, are
also involved in the pathogenesis of acne. Sensitivity of microflora to antibiotics with
acne eruption varies to a large extent and depends on species of microorganisms, the
drug and the duration of its administration. M. furfur had the greatest sensitivity to
clotrimazole, cultures of C. albicans - to fluconazole, other yeast-like fungi of the
genus Candida - to amphotericin and fluconazole, P. acnes - to clindamycin and
erythromycin, that is, there is no single method of treatment in a non-combined
form (3a6uenkora 2004; PonmukysapHsii kepaTos...2020).

Appropriate treatment is dependent on pathogenic factors, which include follicular
hyperkeratosis, increased sebum production, proliferation of P. acnes, supporting the
inflammatory process. Let us consider each of these factors.

Hyperkeratosis is understood as pathological change in the epidermis due to
excessive thickening of its upper horny layer. The superficial horny scales of the
epidermis normally contain a certain amount of keratin protein and are desquamated
from the skin. Delayed desquamation of horny scales or enhanced keratin formation
therein (as a result of continuous irritation or nutritional disorders of the skin) lead to
the development of hyperkeratosis. With follicular hyperkeratosis, the hair follicle
mouths are involved in the pathological process with the development of their
aseptic inflammation. Follicular hyperkeratosis, which occurs as a result of blockage
of the follicle canal by horny scales and due to its inflammation, is associated with

both inherited predisposition and hypovitaminosis of A and C-group vitamins. For
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the treatment, it is recommended to use the cream or lotion containing lactic acid,
which helps to moist and soften the skin. Topical use of steroids can help to reduce
inflammation and redness. Cosmetics with emollients (fatty components), urea (up to
0.3 - 3% concentration), vitamins A, D, E (RADEVIT), moisturize and soften the skin,
increase its elasticity, reduce irritation and improve its appearance. It is recommended
to cleanse the face using the creams containing acids - salicylic, lactic or glycolic.
Of herbal remedies, it is recommended to use extracts from wild chamomile, nettle
leaves, horse chestnut, aloe, green tea, echinacea, etc. (Pomrukymapusrit...2020).
The final success of eradicating acne eruption is impossible as long as the body has
conditions for the appearance of acne. However, minimization of precipitating
factors and proper skin care can significantly improve the situation (Jarurosa 2001).

2nd problem - oily skin. An increase in the amount of sebum is accompanied by its
qualitative changes. These changes are associated primarily with the concentration
of linoleic acid - unsaturated fatty acid, which is an irreplaceable structural block
of any cell membrane. A decrease in the concentration of linoleic acid leads to a
decrease in sebum pH, a change in the permeability of the epithelium of the follicles
and the impaired epithelium barrier function. This creates a favorable environment
for the growth of microorganisms on the skin surface and inside the follicles. These
are primarily Propionibacterium acnes, fungi of the genera Pytirosporum and
Staphylococcus epidermitis. During their growth, these microorganisms utilize
sebum using various lipases, which leads to an increase in the concentration of free
fatty acids in the sebum composition and diminishing the bactericidal and fungicidal
properties of the skin. Violation of the processes of keratinization in the upper part of
the hair follicle leads to the accumulation of the secretion of the sebaceous gland in
the hair follicle and the formation of microcomedones first, and then closed and open
comedones. Under comedone conditions, microorganisms actively multiply, resulting
in the release of inflammatory mediators and the formation of inflammatory elements
in the dermis. Oily skin care involves high-quality cleansing, reducing microbial
contamination, reducing sebaceous secretion, eliminating hyperkeratosis, improving
appearance (masking skin defects), protecting from the sun and other sources of
ultraviolet radiation, moisturizing and absorbing sebum. Given the structure of the
diseased skin, cleansing should be done carefully, no matter how rough and greasy
the skin is. The literature indicates that the cleaning agents should have neutral or
acidic pH, since change in the pH medium to alkalinity is a favorable condition for
P. acnes colonization. There are recommended products containing ammonium
lactate (keratoregulating action), zinc lactate (reducing sebum secretion); zinc oxide
(removing fat from the skin surface); salicylic acid (antiseptic and narrowing of pores)
(Koxxuoe ...2020). The use of essential oils and plant extracts promotes antiseptic,
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antiviral and anti-inflammatory effects, given that one of the reasons for the formation
of acne is the damage to the skin caused by microbial flora (How to...2020). In order
to normalize the sebum secretion, it is recommended to use A, C, E and B-group
vitamins, sulfur, iron, phosphorus, resorcinol, boric acid, sorbents, in particular clays.
Local administration of retinoids normalizes the activity of the sebaceous glands and
inhibits the excessive growth of the epithelium of the sebaceous gland canals. In this
case, just as with hyperkeratosis, and these are actually interdependent diseases, it is
desirable to periodically perform exfoliation with agents containing BHA (salicylic
acid) or AHA (e.g. lactic or glycolic acids) (I'opstakuza 2012; Dumont-Wallon 2008;
Momnaxos 2005).

3rd factor - bacterial flora. Many of the recommendations for the treatment of
acne suggest the use of broad-spectrum antibiotics for quite some time (Dréno 2004;
Nast 2012; Ky6auosa, bakyies...2010; Mawmamesa 2016; Del Rosso 2010; Moxaxos
2012; Dreno 2010; Kosnosckas 2011; Engebretson 2011; Gu Y. 2012; Walker 2012;
Maleszka 2011; Babaeinejad 2011; Apasuiickas 2013). There are used tetracyclines,
macrolides, sulfonamides, etc. In spite of the initial good results, an increase in the
number of antibiotic-resistant P. acne strains has been noted in many works (Leyden
2007; Nord 2006; Thiboutot 2013; Gollnick 2015; Leccia 2015). For example, the use
of topical erythromycin increases contamination with resistant coagulase-negative
staphylococcus, both of the skin and the whole organism (Leyden 2007). Under these
circumstances, monotherapy with topical antibiotics turns out to be irrational, since
they do not affect all links in the pathogenesis of acne. In addition, during long-term
treatment with antibiotics, there is a risk of developing flora resistance. In order
to achieve stable results, reduce the risk of antibiotic resistance and improve the
quality of patient treatment, it is necessary to use the combination of drugs in the
treatment of acne. The literature indicates that the best results are obtained with
the use of combination therapy using drugs with a complementary mechanism of
action. The combinations of drugs have an effect on a greater number of pathogenic
factors in the development of acne (excessive follicular hyperkeratosis, reproduction
of P. acnes, inflammation). The combination of drugs that affect at least two links
of the pathogenesis, as a rule, considerably increases the effectiveness of therapy
(ApaBuiickas 2012; [Maurmuan 2006; Pazoki-Toroudi 2011; Leyden Hickman 2001;
Leyden Preston 2011). For mild to moderate cases of acne, the following schemes
of topical antibiotic are recommended: ,,For mild cases: benzoyl peroxide + topical
antibiotic or topical retinoid + benzoyl peroxide + topical antibiotic; ,For moderate
cases: benzoyl peroxide + topical antibiotic or topical retinoid + benzoyl peroxide
+ topical antibiotic or systemic antibiotic + topical retinoid + benzoyl peroxide +
topical antibiotic" (Zaenglein 2016).
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The aim of therapy should be complete sanitation of acne lesions from P. acnes and
other bacterial flora. Since P. acnes alone is not the primary cause of acne, antibiotic
monotherapy cannot help. Therapeutic measures are therefore used in combination
to eliminate most of the factors associated with the development of the disease.
However, at the same time, there are developing the resistances of opportunistic
microflora, digestive disorders, and an exacerbation of the infectious diseases of
ENT-organs and the urogenital tract and a number of other probable consequences
of therapy with antibiotics. Therefore, the use of antibiotics should be considered
appropriate only when the use of other drugs has not led to a successful result. Let
us consider the drugs that are recommended for use in combination with antibiotics.

Retinoids is a group of the dermatotropic drugs, which are recommended for the
treatment of acne (JIsBos 2008; Akman 2007; Sardana 2009; Sardana 2010; Borghi
2011; Thielitz 2008; Schmidt 2011). In addition, the ability of retinoids to weaken the
side effects of cytostatics and boost immunity has been detected. It has been found
that vitamin A prevents ulceration and the occurrence of gastric bleeds. There are
records of a cardiovascular drug containing high concentrations of vitamins A and
E. Side effects are observed as well. The literature (Boposas 2012; Ky6anosa 2010;
Momnaxos 2012; Bomorras 2012) cindicates that during the first months of using the
drugs, the onset of the symptoms of the so-called “retinoid dermatitis” takes place in
the form of dryness, peeling skin, slight erythema and sensation of skin contraction,
as well as the appearance of new acne-rashes. The manifestations of the symptoms
of retinoid dermatitis are especially pronounced when using the transdermal drugs,
which provoke it by stimulating the peeling effect on the skin surface. These
phenomena are especially pronounced at the time of the year when the highest
activity of solar radiation is observed, which in this case is capable of potentiating
the side effects of retinoids. When treating with systemic retinoids, skin reactions
are quite common: dry skin and mucous membranes, facial dermatitis, cheilitis,
alopecia, brittle nails, paronychia, and photosensitization. The manifestations of side
effects of the digestive system (dry mouth, nausea, vomiting, unstable increase in the
activity of hepatic transaminases, rarely - abdominal pain, diarrhea or constipation,
bullous stomatitis) are possible, as well as the manifestations of dizziness, increased
intracranial pressure, anxiety, and depression are possible only rarely. When using
retinoids, it is necessary to monitor the following indicators: blood plasma lipids,
liver transaminase activity before starting on therapy, after 1 month of course use
and then every 3 months.

Azelaic acid. Competitive tyrosinase inhibitors like azelaic acid are only effective
in high concentrations exceeding the norms that have been established for the
topical pharmaceutical drugs. Nevertheless, its maximum possible doses for cosmetic
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products (up to one percent) are also effective if used for a sufficiently long time.
Azelaic acid in the cream combined with sunscreen filters has been successfully used
to treat melasma. It is believed that if the azelaic acid content in the composition of
a cosmetic product is less than 10%, it does not allow its effectiveness. When using
azelaic acid, the side effects of this ingredient are as follows: a short-term burning
sensation, skin irritation, numbness or tingling, skin redness or itch. These side effects
can be felt during the first few weeks of drug administration (Krumenxosa 2017).

Benzoyl peroxide. It has a marked antibacterial effect on P. acnes and Staph.
epidermidis owing to a marked oxidative effect, affects comedogenesis and has an
anti-inflammatory effect, and the number of papulopustular elements decreases
during therapy. The drug does not affect the sebum hyperproduction. Benziol
peroxide derivatives are efficient for moderate acne when combined with antibiotics.
Side effects of benzoyl peroxide include simple dermatitis, the risk of which increases
with the use of high concentrations, as well as with the use of alcohol solutions of this
agent. Benzoyl peroxide has a whitening effect owing to its powerful oxidative effect,
and it can therefore cause discoloration of hair and clothes. This side effect is used in
cosmetology to lighten pigmented hair in case of facial hypertrichosis in women. The
use of this drug may increase sensitivity to solar radiation due to keratolytic action,
as well as the thinning of the stratum corneum (IIlupoxosa 2015; [To6ounste...2020;
Benszown...2020).

Considering the side effects of the use of antibiotics, retinoids, benzoyl peroxide,
which can be strengthened if administered comprehensively, for diseases in mild and
moderate forms, it is more advisable to use the drugs of another type, in particular,
cosmetics, cosmeceuticals and herbal remedies. Let us consider the first of these 2.
For the prevention and treatment of acne, it is recommended to use zinc, sulfur,
resorcinol, and salicylic acid, A, E and B-group vitamins, a number of drugs for
topical treatment and so on.

Resorcinol belongs to group of antiseptics. It has a marked antimicrobial effect, and
has also the dermatoprotective and anti-seborrheic properties. Resorcinol is mostly
used as a disinfectant in the treatment of skin diseases. Resorcinol is contraindicated
in case of idiosyncrasy and hypersensitivity to the drug components, as well as in
the cases of chemical and thermal burns, sub-surface skin damages, pregnancy and
lactation, and in pediatric use (Cepreesa 2005; Teparmus GonpubIX...2020).

Zinc. Human studies (10,000 pregnant women and 2,000 breastfeeding women)
showed the absence of abnormalities in women using zinc within the recommended
range, no congenital malformations, no harmful effects or risk to the fetus (Dréno
2008). The patented component Sepitonic® m3 (zinc, copper, magnesium) normalizes
the functioning of the sebaceous glands, stimulates cellular turnover, accelerates the
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collagen production, stimulates skin regeneration and increases the energy potential
of cells. Natural ingredients, such as clover extract and rosewood oil, renew the
skin, stimulate the synthesis of collagen and hyaluronic acid, and have antioxidant
activity. It is used in a number of topical drugs. The mechanism of action of zinc salts
is explained by its ability to suppress P. acnes, reduce the amount and bactericidal
activity of sebum, limiting the colonization of the sebaceous glands of P. acnes. This
helps to reduce the possibility of developing inflammatory reactions even in the case
of severe acne with an infectious complication (Sepitonic-m3...2020).

Sulfur is widely used in cosmeceuticals to treat acne (Del Rosso 2009; Draelos
2010). The keratolytic and antiseptic properties of sulfur are due to a reaction
that occurs during direct interaction between sulfur and keratinocytes. Due to
the influence of sulfur, the cysteine present in the horny layer is converted into
cystine, while hydrogen sulfide is released. As a result of this reaction, an antiseptic
effect is achieved due to hydrogen sulfide and lysis of keratinocytes. In addition,
the more finely dispersed sulfur when applied externally, the greater the degree of
such interaction and, therefore, the therapeutic effect increases. When administered
topically, sulfur is able to block the production of fat by means of the sebaceous
glands, reducing the intensity of the production of subcutaneous fat, thus the
ointments containing sulfur in the composition have a drying and antimicrobial
effect. As a result of its application, it is possible to achieve the removal of acne
and rashes, and besides, it is efficient even in case of subdermic pimples. The anti-
acne properties of the composition of cosmeceuticals are enhanced due to synergism
if the preparation contains microcrystalline sulfur in combination with salicylic
and glycolic acids, allantoin, D-panthenol, chlorophyll copper complex, and urea
(Epmakosa 2009). For example, "Evisent Sulfur Yeast" (cleansing foam, lotion and the
point-action cream) is recommended for the treatment of first-degree and second-
degree acne and, as a cosmetic treatment remedy for severe acne. The cleansing foam
“Evisent” was developed on the basis of a bioactive yeast complex of sulfur, which
normalizes the sebum drainage, zinc, which relieves inflammation and regulates
skin oiliness, and natural anti-inflammatory extracts from bur marigold and birch,
allantoin with antioxidant and regenerating effects and inulin to increase local skin
immunity. Due to its natural composition, the Evisent Cleansing Foam is suitable
for deep cleansing of problem skin prone to acne, preventing the formation of
comedones, contributing to pores contraction, and regulating the sebaceous glands.
The lotion Evisent contains sulfur, as well as white willow bark extract, which is a
natural source of salicylic acid with a marked antiseptic and anti-inflammatory effect
(OBucenr...2020; ITenka...2020).

Salicylic acid. It is used for oily seborrhea and acne. Salicylic acid can increase skin

permeability for other medicinal agents for external application, and thus enhance
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their absorption. It is incompatible with resorcinol (forms a fusible mixture) and zinc
oxide (forms insoluble zinc salicylate). Rarely: local reactions appear in the form of
itching, burning, skin rash, and allergic reactions (Caxuumaosas...2020).

Along with these compounds, it is recommended to use a number of other agents,
which in some cases allow for obtaining a fast enough option for treatment. These
include boric, citric and other acids, borax, clayey materials, zeolites, etc.

One of the areas of today's acne drugs is trying to create combination drugs
that can counteract all 3 of the above pathogenetic factors. The Dr. Theiss’s Acne
cream (Naturwaren Dr. Theiss, Germany) contains ethyl alcohol, bentonite,
biosulfur, triclosan, glycerin, sodium tetraborate, i.e. should simultaneously exhibit
an antiseptic effect, free the excretory ducts of the sebaceous glands from horny
masses, sebum, dust, and at the same time, must elasticize skin and protect it from
drying out. It contains ethyl alcohol, bentonite, biosulfur, triclosan, glycerin, sodium
tetraborate. It is unclear how the activity is manifested, since bentonite is able to
sorb biosulfur, triclosan, and sodium tetraborate. The drug (Epmaxosa 2009) contains
3 versions of sulfur, salicylic and glycolic acids, allantoin, D-panthenol, chlorophyll
copper complex, and urea. It means that there are expected simultaneous keratolytic,
antiseptic, drying, anti-inflammatory and antimicrobial effect, reduction in fat
production by the sebaceous glands, improvement of tissue regeneration, and so on.
Even this list of properties, which, to a certain extent, do not correspond to each
other, raises the question of the effectiveness of drug.

Indrugsfortreatingacne,itisrecommended touse extractsfrom plantraw materials
that help to reduce activity of the sebaceous glands, decrease microbial colonization
and the inflammatory process, restore and increase mitotic activity of the skin cells,
which have immunomodulatory, anti-inflammatory and antiseptic properties, such
as chamomile flowers, oak bark, garden sage leaves, green tea, calendula, rosemary,
lavender, peppermint, hawthorn and rose hip berries, sandalwood and tea olive
oils, etc. (EBceeBa 2015; Khan 2018). For example, a review work (EBceea 2015)
provides extensive data on the use of phytocomponents in the treatment of acne. In
particular, it is known that increased activity of the sebaceous glands is one of the
causes of acne disease, which is associated with activity of 5-a-reductase. To suppress
it, it is recommended to use plants containing phytosterols, stinging nettle, palmetto,
pumpkin seeds, and burdock root. The drying properties are possessed by silicon
compounds that accumulate in the horsetail herb, burdock roots, and nettle leaves.
Exfoliation with acne is an element of treatment. During this treatment, there are
used products containing proteolytic enzymes, extracts containing salicylates (the
so-called “natural” salicylic acid), i.e. extracts from willow bark, poplar buds, organic
sulfur compounds, which are contained in onion extract, neem oil, and in mustard oil.
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The use of salicylates, essential oils (tea olive, citronella, thyme, lavender, rosemary,
rose, tangerine and other citrus oils), and polyphenolic compounds contained in the
leaves and skins of red grapes (V. Vinifera L.), extracts from pomegranate fruits, sage
leaves, and sumach suppress the growth of microorganisms. Plants are widely used
in the treatment of acne in Oriental medicine (Jain 2003; Nam 2003; Shweta Kapoor
2011; Hamid Nasri 2015).

For example, extract from Vitex agnus-castus fruit affects the level of stimulation
of follicles and luteinizing hormones in the pituitary, which affects the level of
progesterone and estrogen and reduces their amount. Therefore, it is recommended
for the treatment of acne, as well as for the prevention of acne before menstruation.
A daily intake of 40 mg of Vitex agnus-castus extract is recommended (Bettoli 2015;
Wauttke 2003; Azimi 2012). Many of works describe the use of aloe vera leaf extract in
various medicinal products, for example, in combination with basil oil, or separately
(Orafidiya 2004; Choonhakarn 2008). This is due to a high biological activity of this
component. In a number of drugs, aloe vera extract is used in combination with other
plant extracts, which depends on the task at hand (Kim 2010). The paper describes
the use of extracts from licorice roots. This allows for reducing rashes and enhancing
skin (Kapamaros 2013).

Oriental medicine focuses on the use of curcumin from the roots of turmeric.
Turmeric is considered safe in amounts found in foods and when administered per-
orally and topically in medicinal amounts. The primary biologically active component
of turmeric is curcumin. Studies have shown that curcumin has potent antioxidant,
wound-healing and anti-inflammatory properties, making it therapeutically active
in treating pimples in the case of acne (Waghmare 2017). Of the plants containing
tannins, the most commonly used are extracts from oak bark (Quercus alba), walnut
leaves (Juglans regia), lavender (Lavandula angustifolia), St. John's wort (Hypericum
perforatum), etc. (Kraft 2007; Peirce 2020). Tea tree oil is often present in drug
formulations for treating acne, and the data show that its efficacy and safety is
comparable to alternative treatments with synthetic drugs for treating acne of mild
and moderate forms (Enshaieh 2007; Koh 2002).

A good effectis known when using metronidazole with acne disease, butin a number
of works, for example, data are provided that when using a combined composition of
extract from garlic and mint, the effect is similar to that of metronidazole (Rahimian
2013). These data, as well as (Koh 2002), prove the high activity of a number of herbal
remedies. Extracts from Echinacea leaves, green tea, mango fruits, and Mahonia root
are used in the anti-acne drugs (Sharma 2011; Mahmood 2010; Nasri 2014; Parsaei
2013; Pothitirat 2010; Slobodnikova 2004). All of them are highly active in acne
diseases. For example, Echinacea purpurea extract easily kills P. acnes, the main cause

of acne disease, by inhibiting bacterial-induced inflammation and inhibiting the

247



94040 BIHINNL LOBLINIBNBM JGN3IGLOSISNL 3(7033T, 2020, Ne2(16)

body proliferation. Green tea leaf extract has an antibacterial effect on some of the
most common bacteria that cause facial acne, as well as hormonal effects. Combined
with other ingredients, mango helps fight off pimples and comedones, which often
appear on the skin, especially if it is prone to oiliness. Mahonia extract strengthens
the immune system, owing to the content of antioxidants in the composition, protects
cells from aging, neutralizing the damaging effects of free radicals. It is an inhibitor
of lipid peroxidation. Certain alkaloids isolated from extract show anti-inflammatory
activity by inhibiting the effect of lipoxygenase. Oxidation products obtained as a
result of the effect of lipoxygenase are inflammatory mediators in biological systems,
exerting an inhibitory effect on lipid peroxidation (ITarerT 2012-2018).

The data are provided on the possibility of using a combination of several plant
extracts in the cream, which helps to increase the effectiveness of the drug (Williams
2012). In this work, there are used ethanol extracts from Andrographis paniculata,
basil (Ocimum sanctum), licorice (Glycyrrhiza glabra), and green tea (viridis tea).
Based on the data obtained, a moisturizing cream, without signs of irritation when
applied to the skin, has the ability to inhibit acne, and is effective when interacting
with Staphylococcus and Propionibacterium (Williams 2012). Let us consider some
drugs that are both independent and auxiliary remedies for the treatment of acne.
In the work (Casxosa 2014), there are used extracts from celandine herb, birch
leaves and buds. According to the authors, the ointment exhibits high activity.
The compositions have been developed for impregnating wet wipes, including
phytocomplexes of calendula, chamomile, thyme, willow, tea tree essential oils and
ylang-ylang as active substances. According to the authors, they are effective in the
treatment of acne (Mysroruna 2012). The use of cosmetics helps to reduce skin oiliness,
improve its structure, and besides, the creams with the use of herbal products also
exhibit antiseptic properties. For example, the professional care programs ILLYSSIA
(Switzerland) are used to treat mild acne (comedonal and papulopustular forms). The
ILLYSSIA brand (Switzerland) offers the PURE DIMENSION line, created for the
skin with enlarged pores, inflammation, comedones, and stagnant spots. Since the
aim of the treatment of acne is to lower activity of the sebaceous glands, reduce
microbial colonization and inflammation, restore and increase the mitotic activity of
the skin cells, plant extracts with antiseptic, anti-inflammatory, immunomodulatory
properties were included in the formula of the line, such as: burdock root, thyme, sage,
hawthorn, rose hips, rosemary, arnica (Illyssia...2020). For example, the drugs of the
anti-aging line include several fundamentally important components: hydrolyzed
vegetable protein (elastin substitute) obtained from carrots provides natural protein
production; echinacea extract is used in many of acne treatments because it has the
wound-healing and anti-inflammatory properties, helps to moisturize the skin by
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protecting hyaluronic acid from degradation; a complex of flavonoids that have the
anti-inflammatory and antimicrobial effects; brown seaweeds are a source of amino
acids, activate intracellular processes and remove toxins. They have the antioxidant,
nourishing and moisturizing properties. Phospholipids are an important component
of cell membranes. They ensure the fluid and plastic properties of cell membranes
and cell organelles. The ILLYSSIA PEARL LINE uses organic and phenolic acids of
licorice, lemon, cucumber, and the root of mulberry. The Thermo Active Cream”
(Ilpodeccronansnas...2020) contains herbal extracts of cola, horse chestnut, ivy,
burdock root, benzyl nicotinate, caffeine, which together cause a decrease in the
density of fibrous capsules, the increase of blood circulation and microcirculation.

It should be noted that along with the use of medicinal substances of various
origins, the immune factor is of great importance. However, this problem has begun
to be studied at the modern level only recently. Many of scientists point out the
connection between acne and the pathology of the immune system of organs. Despite
the presence of bacterial factor in the pathogenesis of acne, it is believed that the
nature of the patient's immune response to P. acnes is more important than the
infectious agent. There is evidence that proinflammatory cytokines play an important
role in the initiation of acne, while IL-6 and IL-8 are involved in stimulating sebum
hypersecretion. As a result of the study of the immune response in patients with acne,
it was revealed that Thl subpopulations isolated from patients with early inflammatory
manifestations of acne, who had not received prior treatment, recognize the P. acnes
antigens. This suggested the authors that acne may be a Th17-mediated disease. A
number of studies state that P. acnes is a potent inducer of Th17 and Thl, and the
number of chemokine receptors and transcription factors is increased in the area of
acne dermatitis. Along with Th17, P. acnes can induce a mixed Thn /TM response by
inducing the concomitant secretion of IL-17A and IFNy in the specific CD4 + T cells
(Kopmunumsiaa 2017; Agak 2014; Kelhala 2014; Kistowska 2015; Qin 2015).

The data presented in the review allow us to conclude that the acne disease
continues to be relevant today. Research is being carried out, both on the study of
the mechanism of the disease, and on the search for the development of new drugs
of synthetic origin and from plant raw materials. We hope that this review will make
a certain contribution to understanding of the need for further research in this field.
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