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Importance of dermocosmetics
In the management of acne

Acne is the major dermatological disease as per the number of patients affected. Adolescents are suffering acne, but also
more and more post-adolescent women. Acne is a multifactorial disease involving four main pathogenic pathways: increased
and altered sebum production; inflammation; changes in the keratinization process resulting in abnormal keratinization;
and follicular colonization by C. acnes. Until now, the treatment is mostly based on pharmacological substances, which
often present side effects and for this reason offer bad compliance from the patients. Nevertheless, a number of
dermocosmetics contain active ingredients, most of them vegetal, capable of focusing all four pathogenic pathways and
obtaining satisfactory results. The most relevant seboregulator substances are butyl avocadate, but also epigallocatechin-
3-gallate. In the category of antimicrobial agents, the most commonly used are tea tree oil, decanediol and Quassia amara
extract. Among anti-inflammatory substances, we can mention Salix alba and Gingko biloba extracts, but also zinc,
panthenol and superoxide dismutase. As per anti-keratolytic agents, alpha-hydroxy acids are commonly used, as well as
salicylic acid, a beta-hydroxy acid. Nicotinamide is an ingredient of choice due to its multiple positive effects on the
pathogenesis of acne. Early management of acne is crucial, in order to limit its symptoms and severity, but also avoid
sequelae as serious as prolonged erythema or acne scars. This early management must be based on a holistic approach of
acne, not necessarily including pharmacological treatment, but dermocosmetics, in particular in case of mild acne or as
maintenance treatment. In this holistic approach, emphasis must be given on cleansing and moisturizing of the skin, and

sun protection,
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1. INTRODUCTION

Acne vulgaris is the most common dermatological
disorder globally in the world.the prevalence of
acne is estimated at 9.4 %, ranking it as the eighth
most prevalent disease worldwide [1]. 650 million
adolescents and adults are reported to be affected
[2]. More than 85 % of individuals worldwide are
concerned at some stage of their life [3]. Acne vul-
garis, or acne of the adolescent, has a peak incidence
in 14- and 17-year-old girls and in 16- and 19-year-
old boys [4]. A study concluded that acne persists
in 41 % of adult women; half of them reported
dyschromia and presence of scars [5].

The exact pathogenesis of acne vulgaris is not
yet fully understood, but it is commonly accepted
that acne is a multifactorial disease involving four
main pathogenic pathways: increased and altered
sebum production; inflammation; changes to the
keratinization process resulting in abnormal kerati-
nization; and follicular colonization by Cutibac-
terium acnes (C. acnes) [4, 5], formerly named
Propionibacterium acnes [6].

According to international guidelines, the cur-
rent first-line treatments for acne are conventional

pharmacological therapies such as antibiotics, reti-
noids, hormonal agents and benzoyl peroxide [7].
Of course, acne treatment recommendations are
dependent on the severity of the condition identi-
fied by different gradings [8]. Systemic and topical
medications recommended by these guidelines are
often associated with side effects which can reduce
adherence to treatment and thus negatively impact
therapeutic outcomes [9]. Patients suffering acne
may benefit from specifically designed non-pre-
scription acne treatment, including cleansers and
moisturizers that cater to their condition [2].
Further, the side effects related to therapeutic
treatments for acne may be improved by such der-
mocosmetic treatment. Dermocosmetics are also
used as adjuncts to pharmacological and light
therapies for acne and can be formulated to target
the main pathogenic pathways in acne [10].
Adherence to acne therapy has been associated with
the use of dermocosmetics, such as moisturizers and
cleansers [10]. Dermocosmetics can be used in the
maintenance phase of acne management and can
impact the pathogenesis of acne, providing benefi-
cial effects [10]. Treating acne taking into account
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the completeportfolio of measures available, includ-
ing skincare, may improve adherence to treatment,
reducing skin irritation, and improving patients’
outcomes [2].

2. ACTIVE INGREDIENTS USED
IN DERMOCOSMETICS FOR ACNE

Obviously, in dermocosmetics designed to be used by
acne patients, the active ingredients will address one
(or more) pathogenic pathways of acne, i.e. altered
sebum production; inflammation; changes to the
keratinization process resulting in abnormal kera-
tinization and follicular colonization by C. acnes.

2.1. Active ingredients controlling sebum
production

Butyl avocadate, an ester extracted from the oil of
Persea gratissima, an edible fruit known as avocado,
displays anti-seborrheic properties, by inhibiting
the activity of 5-a reductase typel [11]. The regular
application twice a day during 3 weeks of a cream
containing 2 % butyl avocadate was shown to
reduce by 30 % facial hyperseborrhea [11].

Nicotinamide, an amide form of vitamin Bs, also
shows anti-seborrheic activity. A double-blinded,
placebo-controlled, randomised trial with 130 pa-
tients found that a 2 % nicotinamide moisturiser
significantly reduced sebum excretion rates when
compared to a placebo moisturiser [12]. Besides, an
in vitro study has demonstrated that nicotinamide
significantly decreased interleukin-8 secretion in a
C. acnes keratinocyte model of inflammation, sug-
gesting another possible mechanism of action in the
application of nicotinamide for acne [13]. Further,
nicotinamide was shown to reduce the levels of
most of pro-inflammatory cytokines [14], which
makes it a good topical anti-inflammatory. Nicoti-
namide has also been shown to decrease TEWL,
thus improving the skin barrier, which is another
potentially beneficial effect for patients with acne,
where an impairment of skin barrier function exists
[15]. At that time, to the best of our knowledge,
four studies used nicotinamide as a single-agent
topical product, either at 4 % [16—18] or at 5 %
[19]. In three studies, nicotinamide was compared
to 1 % clindamycin gel [18, 19] or 2 % clindamycin
gel [19]. In all four studies, a significant improve-
ment was noted in acne vulgaris from baseline,
whilst in all three studies vs. clindamycin, it was
stated that nicotinamide and clindamycin resulted
in similar reductions in acne lesions. When thinking
about prescribing topical antibiotics, we should
always consider the alternative offered by topical
nicotinamide.

It was found that Epigallocatechin-3-gallate
(EGCG) reduced sebum by modulating the AMPK-

SREBP-1 signalling pathway. EGCG also reduces
inflammation by suppressing the NF-kB and AP-1
pathways, induces cytotoxicity of SEB-1 sebocytes
via apoptosis and decreases the viability of P. acnes,
thus targeting almost all the pathogenic features of
acne. Finally, and most importantly, EGCG was
shown to significantly improve acne in an 8-week
randomized, split-face, clinical trial, and was well
tolerated [20].

2.2. Antimicrobial active ingredients

Tea tree oil is obtained by steam distillation of the
leaves of some species of Melaleuca genus, in par-
ticular Melaleuca alternifolia. Tt was found to be
active against Staphylococcus aureus, Staph. epider-
midis and Propionibacterium acnes [21]. Topical 5 %
tea tree oil was reported as being an effective
treatment for mild to moderate acne vulgaris [22].
The results of a study [23] showed that both 5 %
tea-tree oil and 5 % benzoyl peroxide had a significant
and similar effect in ameliorating the patients’ acne
by reducing the number of inflamed and non-
inflamed lesions (open and closed comedones), al-
though the onset of action in the case of tea-tree oil
was slower. Contrarily, fewer side effects were expe-
rienced by patients treated with tea-tree oil [23].

Decanediol has also an antibacterial effect
against C. acnes [24]: its antibacterial action result-
ed in a significant reduction in pustules and sebum
levels during an 8-week treatment period in patients
with mild-to-moderately severe acne [24].

The antibacterial activity of Quassia amara
extract was demonstrated in cultures of P. acnes and
coagulase-positive Staphylococci where the growth
of the bacteria was reduced in a significant manner

(p < 0.05) [25].

2.3. Anti-inflammatory active ingredients

Salix alba (willow bark)extract has been reported
to have anti-inflammatory effects such as decreasing
tumour necrosis factor (TNF)-a release, cyclooxy-
genase (COX)-2 expression, nitric oxide release,
and interleukin (IL)-1p and IL-6 release [26].

A combination of soy isoflavones reduced the
expression of COX-2 and Gadd45 and prevented
UVB-induced DNA damage [27].

Nicotinamide, already mentioned, has anti-
inflammatory properties, such as reducing produc-
tion of IL-6, TNF-a and monocyte chemoattractant
protein (MCP)-1 [14].

Enoxolone (18B-glycyrrhetinic acid), extracted
from licorice root, inhibits inflammationvia PI3K/
Akt/GSK3p signalling and glucocorticoid receptor
activation [28].

Ginkgo biloba extract also has anti-inflammato-
ry properties, through suppression of nuclear factor
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kappa B (NF-kB), TNF-a and downregulation of
COX-2 expression [29].

Zinc permits inflammatory regulation by inhibi-
tion of IL-6 and TNF-a production but also inhi-
bition of inflammatory mediator production, such
as nitric oxide (owing to its presence in Zn-Cu
prosthetic groups in superoxide dismutase) [30].
Clinically, zinc reduces the number of acne lesions
and reduces sebum production with good tolera-
bility [30].

Panthenol also has anti-inflammatory proper-
ties and has previously been investigated as a topi-
cal treatment in acne [6].

Quassia amara extract is a potent anti-inflam-
matory, significantly reducing the protein levels of
inducible NO synthase (iNOS) and the cyclooxy-
genase-2 (COX-2) and also significantly inhibiting
(by 50 %) TNF-q, IL-1B and IL-12 secretions [31].

Superoxide Dismutase (SOD) deserves special
attention at this stage. It was demonstrated that
SOD3 suppressed toll-like receptor-2 (TLR-2)
expression in P. acnes- or PGN-treated keratino-
cytes and sebocytes [32]. Moreover, it was found
that SOD3 suppressed the expressions of phos-
phorylated nuclear factor-«B (NF-xB) and p38 in
P. acnes- or PGN-treated cells. SOD3 also exhibited
an anti-inflammatory role by reducing the expres-
sion of inflammasome related proteins (NLRP3,
ASC, caspase-1) and inhibiting the expression of
pro-inflammatory cytokines, including tumour
necrosis factor-a, interleukin-1p, interleukin-6, and
interleukin-8. In addition, SOD3 reduced lipid
accumulation and expression of lipogenic regulators
in P. acnes-treated sebocytes [32]. Recombinant
SOD3-treated wild-type mice and SOD3 trans-
genic mice, which were subcutaneously infected
with P. acnes, showed tolerance to inflammation
through reducing inflammatory cell infiltration in
skin, ear thickness, and expression of inflammatory
mediators [32].

Probiotics may also be useful components in
dermocosmetic formulations. When compared with
tea tree oil, lactobacillus fermented Chamaecyparis
obtusa resulted in a greater reduction in inflamma-
tory lesions (65.3 vs. 38.2 %), decreased the size of
sebaceous glands and reduced the amount of sebum
excreted [33]. Similarly, Lactobacillus plantarum has
demonstrated anti-inflammatory and antimicrobial
properties by reducing skin erythema, repairing the
skin barrier and modulating skin microflora, result-
ing in the reduction of acne lesion size [34].

2.4. Keratolytic active ingredients

There are a number of agents that have been shown
to be effective against hyperkeratinization, so-called
keratolytic agents [6].

Alpha hydroxy acids increase epidermal thick-
ness and collagen synthesis within the dermis, in
addition to thinning the stratum corneum [10].

Salicylic acid (SA) is a beta-hydroxy acid
extracted from natural botanical sources and can
also be artificially synthesized [35]. Variation of SA
concentration from 0.5 to 30 %, even 50 % [36],
changes its activity from cleaning and anti-inflam-
mation to chemical peeling [37]. The safety and
tolerance of SA have been demonstrated, thus it is
widely used in dermatology [36]. SA can soften the
stratum corneum and rapidly dissolve desmosomes,
leading to decreased adhesion of corneocytes and
exfoliation of corneocyte sheets [38]. As a result, SA
has comedolytic properties and promotes cell tur-
nover. Due to its lipotropism, SA permeates to the
sebaceous gland easily and antagonizes hypersebor-
rhea, for an added curative effect [36]. It was also
postulated that therapeutic activities of SA in acne
vulgaris treatment could be associated with the
regulation of SREBP-1 pathway and NF-«xB path-
way in human SEB-1 sebocytes [39].

Lipohydroxy acid is a derivative of salicylic acid
that can penetrate further into the sebaceous gland,
providing efficacy in the treatment of acne [40].
Lipohydroxy acid can reduce the number of acne
lesions [40, 41], and linoleic acid interrupts cornifi-
cation thereby reducing the size of microcomedones
[42]. Additionally, the slow penetration of lipohy-
droxy acid results in exfoliation at a cellular level
and can induce dermal thickening through the
stimulation of collagen and elastin production [40].

Retinoids will not be discussed in this paper, as
they are part of the pharmacological treatment of
acne.

3. SKIN CLEANSING:
A MAJOR CONCERN IN THE
MANAGEMENT OF ACNE

This is a common misconception among the patients
that they suffer acne because they have a poor
cleansing of their skin. Many people still believe
that acne is a result of poor hygiene and cleanliness.
In a study focused on the beliefs and perceptions of
acne patients [43], poor skin hygiene was implicated
as a causative factor for acne by 29 % of responders,
whilst 62 % believed that dirt was an aggravating
factor. Despite the dearth of sound scientific eva-
luation, most popular treatment regimens continue
to recommend routinely washing the face twice a
day with a mild cleanser. To clarify the effect of
frequency of face washing on acne vulgaris, a
clinical trial was conducted on males with mild to
moderate acne vulgaris [44]. Subjects washed their
faces twice daily for 2 weeks with a standard mild
cleanser before being randomized to one of three
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study arms, in which face washing was to be done
once, twice, or four times a day for 6 weeks.
Significant improvements in both open comedones
and total noninflammatory lesions were observed in
the group washing twice a day. Worsening of acne
condition was observed in the study group washing
once a day, with significant increases in erythema,
papules, and total inflammatory lesions [44].
Careful face washing improves the lesions and pre-
vents acne development by removing excess sebum
and preventing hair follicular obstruction. The
myth associated with acne is that vigorous scrub-
bing of the skin with soap and water several times
a day will reduce the oiliness; however, it only leads
to an aggravation of acne and sometimes even may
cause acne detergicans [45]. On another hand,
harsh cleaners or overwashing the skin to remove
excess sebum might remove these lipids from the
stratum corneum surface, resulting in excessive skin
drying [46]. Hypothesizing that skin care combining
mild skin cleansing and intensive moisturizing
(«combination skin care») might be effective in the
care of acne in subjects with dry skin and /or sensi-
tive skin, Isoda et al. [47] developed a combination
skin care with a weakly acidic foaming facial skin
cleanser based on a mild detergent, an aqueous
lotion with eucalyptus extract and a moisturizing
gel containing pseudo-ceramide and eucalyptus
extract. They performed a 4-week clinical trial with
29 post-adolescent Japanese women with mild acne
with dry and sensitive skin. The acne significantly
decreased after this trial accompanied by the impro-
vement of dry skin, and a significantly increased
endogenous ceramide level in the stratum corneum
[47]. In general, a nonionic, fragrance-free derma-
tologic bar or liquid cleanser with good rinsability
is the preferred cleanser in acne [45].

4. IMPORTANCE OF SKIN
MOISTURIZING IN A GLOBAL
APPROACH OF ACNE

In the treatment and management of acne,
moisturizers can prevent skin dryness, reduce skin
irritation caused by some topical acne therapies,
and soothe the skin by slowing the evaporation of
water (i.e. TEWL) [48]. Ceramide-containing
moisturizers should be considered for dermocos-
metics for acne [49]. There is a reduction in skin
surface ceramides when the skin barrier function is
impaired resulting in increased TEWL, and the-
refore application of moisturizers containing cera-
mides may lead to improvements in skin dryness
and irritation [49]. Furthermore, moisturizers con-
taining ceramides will likely improve adherence to
existing treatment regimens (especially those with
retinoids) by counteracting the symptoms and side

effects (skin dryness and irritation) that commonly
result in nonadherence [49]. However, greasy
creams, such are W /O emulsions, must be avoided,
because of the risk of comedogenicity.

3. SUN PROTECTION IN ACNE

Use of sunscreen is an important recommendation
for patients with acne, especially in those using
topical therapy and in those treated with oral
antibiotics associated with increased risk of pho-
tosensitivity [50].

Both the moisturizer and sunscreen components
can assist in prevention of residual hyperpigmenta-
tion, which can result from skin irritation and
inflammation, especially in individuals with darker
skin (post-inflammatory hyperpigmentation (PTH))
[50]. The sunscreen component may also protect
against photosensitivity induced by UV radiation
in patients using certain Rx medications for acne
[51]. It is important to highlight in this case the use
of a sunscreen protecting not only against UVA/
UVB but also from visible light. When recommend-
ing a sunscreen to acne patients, it is better avoiding
greasy formulas, and mineral sunscreens, as their
microparticles tend to be comedogenic. Gel textures
are usually better accepted than emulsions. SPF
formulations have to be shown not to be acnegenic
or comedogenic and do not exacerbate or worsen
acne with continued use, including in subjects using
a variety of Rx products [52].

6. NEW TRENDS AND UNMET NEEDS
IN THE DERMOCOSMETIC APPROACH
OF ACNE

6.1. Insulin-like growth factor pathway
and insulin-sensitizing agents

This is probably an innovative approach for the
treatment of acne.

IGF-1 is a hormone in the IGF-1 signalling
pathway, which is induced by insulin and may affect
the production of androgens and sebaceous lipogen-
esis [53] as well as the formation of comedones [54].
Metformin is an insulin-sensitizing agent approved
for the treatment of type 2 diabetes, which has also
been used as an off-label treatment for acne [55].
Metformin 500 mg twice daily combined with a low
glycaemic diet (1500—2000 kcal and low in carbo-
hydrates) for 6 months was reported in a rando-
mized study of 20 male patients as showing improve-
ment in acne and insulin sensitivity [56].

Obviously, Metformin is a pharmacological
treatment and cannot be used in dermocosmetics.
In the nature there is a substitute of metformin as
per its activity: berberine. Berberine is an isoquino-
line alkaloid present in several plants, including
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Berberis sp. (barberry). During 2009—2015, more
than 110 clinical trials and animal studies have
evaluated and demonstrated antidiabetic effect of
berberine [57]. This is due to its property of increas-
ing insulin sensitivity. It also shows an antiprolif-
erative effect on keratinocytes, which may also
attenuate acne lesion development [58]. Additio-
nally, in hamsters, berberine appeared to decrease
lipogenesis by sebaceous glands, which may trans-
late to human sebaceous glands [59]. Berberine also
showed strong activity against clinical isolates of
Propionibacterium acnes isolated from acne patients
[59]. In a study, Gong Lao Qu Huo herbal supple-
ments comprised of Mahonia fruits, a natural source
of berberine, was used to treat 92 patients with acne
vulgaris. Ninety eight percent of the treatment
group on berberine improved compared to 91 % of
the control group taking minocycline. Statistical
analysis suggested there was no difference between
the berberine and minocycline groups [60].

6.2. A holistic approach to acne

Moving towards a patient-centred holistic approach
is the future for optimizing acne treatment [55].
Patients often have misconceptions about acne, and
it is of utmost importance that the dermatologist
brings them an accurate information. Emphasis must
be given on external factors susceptible of influencing
acne, such as lifestyle, diet, smoking or exposure to
pollution. Besides the traditional pharmacological
treatments, one must insist on the importance of
accurate cosmetic care. A psychological support is
also often needed by the patient, as acne has a
negative impact on his well-being and quality of life.

6.3. Recent trends in the management of acne

Recently, an international panel including specia-
lists of acne of various European countries met and
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K. AiA

Yuisepcumem [yrvervmo Maproni, Pum, Imanis

BOYKAMBICTb AEPMOKOCMETUKM B AiKYBAHHI QKHE

AKHe € OCHOBHUM /IEPMATOJIOTIYHIM 3aXBOPIOBAHHSAM 3a KiJIbKICTIO TAIIEHTIB 3 IIMM ypaskeHHsIM 1kipu. Ha akne cTpak-
JIAI0Th He JIWIIE THJITKU. 3aXBOPIOBAHHS [[IarHOCTYIOTh TAKOXK y BCe OiJIbIIOI KiJbKOCTI JKIHOK OiJIbIIl CTAPLIOrO BiKY.
Akne — 11e 6araro(hakTOpHe 3aXBOPIOBaHHSI, B PO3BUTKY SIKOTO BUIJISIIOTH YOTHPH OCHOBHUX MATOT€HETUYHIX MEXAHI3MIL:
MIBUTIIEHHS 1 3MiHa TIPOAYKIII MKIPHOTO cajia; 3anajeHHs; TOPYIIeHHs MPOIlecy KepaTuHi3allii, o MPU3BOIATh 10 aHO-
MaJIBHOTO OPOTOBiHHS; KosloHizallis C. acnes y domikynax. [loci Teparist akHe IPyHTYETHCSI B OCHOBHOMY Ha 3aCTOCYBaHHi
(dhapmakosoriuHmux 3ac00iB, SIKi 4acTO MatOTh MOOIUHI e(DEKTH, BHACIIIZIOK YOr0 MAIIEHTH He JOTPUMYIOThCS PEKUMY JIKY-
BaHHs1. [IpoTe HU3Ka JIEPMOKOCMETHYHUX 3aC00IB MiCTUTh AKTUBHI IHIPEAIEHTH, OUIBIIICTD i3 SIKUX € POCIMHHUMHE, 3/[aT-
HUMU BIUIMBATH HA BCI YOTHPH [IATOTEHETUYHIX MEXaHI3MU Ta OTPUMYBATH 33/I0BLJIbHI pe3yJibraru jiikyBantst. Haii-6inbin
AKTYJIbBHUMU Ce00PEryTI0BaIbHIMHU PEYOBUHAMHU € OYTHJIOBHIT aBOKAJIAT, @ TAKOXK elirajlokaTexiH-3-rajiat. Sk mporu-
MiKpo6Hi 3acobu HaityacTinie BAKOPUCTOBYIOTH OJITIO YaifHOTO iepeBa, AeKaH/Iion i ekcrpakt Quassia amara. Cepe mpoTu-
3anaJbHUX PEYOBUH MOKHA 3rajgatu ekcrpaktu Salix alba i Gingko biloba, a Takosk HUHK, NaHTEHOJ 1 CyNePOKCUAANCMY -
Tady. 3 TPYNH aHTUKEPATOTITHUYHNX areHTiB 3a3BUYail BUKOPUCTOBYIOTH aab(da-TiIPOKCUKUCIOTH, & TAKOXK CATIITUIOBY i
Gera-rigpokcukucaory. HikoTuHaMij € nepeBakHIM IHIPEAIEHTOM 3aBASKK HOr0 MHOKMHHIN ITO3UTUBHIN /il HA TTATOTEHE3
akHe. PanHiil Mo4aTok JlikKyBaHHSI Ma€ BUPIillIaJbHe 3HAYeHHsI, OCKIJIbKHU JIA€ 3MOT'Y 3MEHIITNTH BUPAKEHICTb CUMIITOMIB i
TSKKICTD aKHe, a TAKOK YHUKHYTH TaKMX CePHO3HUX HACJIKIB, IK TpUBajia eputeMa abo pyoiii Bij Byrpis. Panne JikyBaH-
HsI MA€ TPYHTYBATHUCh HA IIJIICHOMY TI/IXOJIi /0 ByTPOBOTO BUCHITY i He 3aBXK/M BKJIIOYATH TTPOBeIeHHs (hapMaKOJIOTivHOi
tepanii. [Ipu serkiii popmi akxe abo K MiATPUMYBajIbHe JiKYyBaHHSI MOYKHA 3aCTOCOBYBATHU JI€PMOKOCMETHYHI 3acobu. 3a
TAKOTO TiTICHOTO MXO/Y aKIeHT Mae OyTH 3pO0JIEHO Ha OUMIIEHH] 1 3BOIOKEHH] TIKIPH, a TAKOJK HA 3aXUCTI B/l COHIISL.

Kiouosi ciioBa: akie, IepMOKOCMETHKA, OUHUIIEHHST, 3BOJIOKEHHS, 3AXUCT Bijl COHIIS.

K. AMA

Ynusepcumem Iynvenvmo Mapronu, Pum, Umanus

3HOYeHe ACSPMOKOCMETNKN B AeHeEHNN AKHE

AKHe JBJISIETCA OCHOBHBIM JIEPMATONOTMYCCKUM 3200JIEBAHIEM TI0 KOJIUYECTBY MAI[MEHTOB C JAHHBIM [OPAKEHUEM KOXKU.
AKHe cTpajiaioT He TOJABKO MOAPOCTKH, 3a00JIeBaHKe IUATHOCTUPYIOT TAKAKe Y BCe GOIBIIEro KOJINYECTBA JKEHIIIH boiee
crapiiero Bospacra. AKHe — 9T0 MHOTO(aKTOPHOE 3260 IeBaH e, B PA3BUTUH KOTOPOTO BBIIEJISIOT Y€THIPE OCHOBHBIX T1ATO-
PeHeTHYECKUX MeXaHM3Ma: TIOBBIIIEHIE 1 N3MEHEHUE MPOAYKIIN KOKHOTO Cajla; BOCTIAJICHNE; HApYIIEHHsT PoIiecca Kepa-
TUHU3AIWH, TPUBOJISIIINE K AHOMATLHOMY OPOTOBEHUI0; KostoHu3anus B osmkyirax C. acnes. Jlo cuX 1Op Teparnus akHe
OCHOBBIBAJIACH B OCHOBHOM HA MCIMOJIb30BAHUU JIEKAPCTBEHHBIX CPEICTB, KOTOPBIE 4acTO MMEIOT mobounbie 5 ekt
BCJIEICTBHUE YETO MAIUEHTHI He COOIOAAIOT PeKUM Jiederust. TeM He MeHee PsAJl IPMOKOCMETHYECKUX CPEICTB COAEPIKUT
AKTUBHbIE UHTPEAUEHTBI, GOJIBITMHCTBO U3 KOTOPBIX SBJAIOTCS PACTUTETbHBIME, CIIOCOOHBIMU BO3/IEHCTBOBATD Ha BCE
YeThIPe MATOTEHETHYECKUX MEXaHU3Ma 1 TI0JIyYaTh YOBJICTBOPUTEIbHbBIE PE3y IbTaThl JedeHst. Hanbosee akTyamibHbIMU
cebOPeryJIMpYIONUMI BEIECTBAMH SIBJISIOTCST OYTHJIOBBIN aBOKA/AT, a TakKe aIUTralIoKaTeXH-3-rajuiar. B xavectse
HPOTHBOMHUKPOOHBIX CPEICTB HANOOJIEE YACTO MCIIOIB3YIOT MACJIO YaifHOTO JIepeBa, IEKaHANOI U 9KCTPaKT Quassia amara.
Cpezu IPOTUBOBOCHAIUTEILHBIX BEIIECTB MOKHO yIOMsiHYTh aKcTpakThl Salix alba u Gingko biloba, a takxke uuHk,

36 YKPAIHCBKIMN XXYPHOA A€PMATOAOTIT, BEHEpPOAOTii, kKocmeTonorii « N24 (79) « 2020



OINIAN

MAHTEHOJ ¥ CYIEePOKCHIANCMYTa3y. V3 Tpymisl aHTHKEPATOJUTHYECKUX areHTOB OOBIYHO WCIOJB3YIOT ajiboa-
TUPOKCHKICIIOTH, & TAKIKE CATHITHIIOBYIO U OeTa-rnAPOKCUKHICIOTY. HUKOTHHAMIL SIBJISIETCS TPEATIOYTHTEIbHBIM TIpe-
MapaToM JUJisl Tepaluu OJaroapsi €ro MHOKECTBEHHOMY IMOJIOKUTETLHOMY BO3JIEIICTBIIO Ha TaToreHe3 akue. Pammee
HayaJIo JieueHusl UMeeT pellalollee 3HadyeHue, IOCKOJIbKY 103B0JIAET YMEHBIINTD BbIPA)KEHHOCTD CUMIITOMOB U TSAKECTDb
aKHe, a TakKe n30eKaTh TAKUX CEPbE3HbBIX MTOCIEACTBUN, KAK JIUTEebHAs SpUTeMa uik pyoiisl oT yrpeil. Pantee jeuerue
JIOJIZKHO OBITH OCHOBAHO HA IEJIOCTHOM IIOJIXO0/I€ K YTPEBOIT CHIIH 1 HE BCET/[a BKIIOYATH IIPOBeIeHe (hapMaKOTIOTHIeCKON
tepanuu. [Ipu serxoii popme akHe MM B KadecTBe MOJ/IEP;KUBAIONIETO JEYEHUST MOKHO MCII0JIb30BATD JIePMOKOCMETH-
yeckue cpecTsa. [Ipu TaKOM 11eT0CTHOM MOAXO/E AKIEHT [0JUKEH OBITh CICTAH Ha OYMIEHUN U YBIKHEHUN KOXKH, a
TaK’Ke Ha 3allfuTe OT COJIHILA.

KmoueBbie ciioBa: aKHe, JIEPMOKOCMETHKA, OUYUIIeHUE, YBJIAKHEHWE, 3alllUTa OT COJIHIIA.
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