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Modern approaches to the correction of age-related
skin changes in women
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Zaporizhzhia State Medical and Pharmaceutical University

The article is devoted to the literature review on the correction of age-related skin changes in women. Skin aging is
a physiological process that is caused by the constant action of unmodified factors, for example, endocrine disorders,
shortening of telomeres, etc., in combination with periodic influence of modified (exposomal) factors.

Ultraviolet radiation takes first place among external factors affecting the progression of degenerative changes in skin,
however, in women, involutional changes in skin are primarily associated with a fading of synthetic function of ovaries.
During the first five years from the onset of menopause, content of collagen fibers I and III types is reduced by 30% in
combination with a further reduction of 2% annually for the next 15 years.

Involutive transformations occur in all layers of skin and are visually characterized by the presence of wrinkles, rough-
ness of the epidermal surface (with photoaging) or a decrease in its thickness (with chronic aging), dryness, pigmenta-
tion disorders in the form of uneven hyperpigmented spots, telangiectasias, oval deformations.

Today, there are many methods of aesthetic correction of age-related skin changes. In the arsenal of a cosmetologist
there are both invasive (PRP-therapy, microneedling, microneedle radio wave lifting, administration of preparations
based on calcium hydroxyapatite, polylactic and hyaluronic acid, etc.) and minimally invasive (administration of botuli-
num neuroprotein, application of chemical acid peelings, IPL-therapy and laser polishing, photodynamic therapy) meth-
ods. Patients prefer minimally traumatic procedures due to the fact that they almost do not disturb the processes of
socialization, however, each of these methods has both advantages and disadvantages.

Modification of a woman life quality in peri- and menopause in form of changes in lifestyle and eating behavior, increas-
ing physical activity, quitting smoking and limiting the use of alcoholic beverages is an integral part of therapeutic care.
However, the appointment of menopausal hormonal therapy, including the use of estrogens, progestogens and combined
hormonal drugs, allows to achieve a stable and long-lasting effect from cosmetology procedures and home care.
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CyuacHi nigxoam Ao Kopekuir BikoBUX 3MiH LUKipW Yy XXiHOK
I. I. MakypiHna, B. I'. Ciocioka, A. C. YopHeHbka, A. O. LLleB4eHko, J1. O. YepHena

CrarTs npucBsyeHa orJisiLy JiTepaTypu M0/I0 KOpeKIlii BiIKOBUX 3MiH MIKipH y skinok. Ctapinus mkipu € disiosoriunmm mpo-
11eCOM, SIKMiT 3yMOBJICHUI TIOCTIIHOIO /Ii€10 HeMonpikoBannx (HakTopiB, HAPUKIIAM CHIOKPUHHUX TTOPYIIIEHb, CKOPOUCHHIM
TEJIOMEP TOIIO Y KOMOIHAILiT 3 TIePioANYHIM BILIMBOM MOU(DIKOBaHUX (€KCIIOCOMAIBHUX ) YNHHUKIB.

Cepej 30BHINTHIX (aKTOPiB BIJTMBY HA MPOTPECYBAHHS JlereHepaTUBHUX 3MiH MIKipH Tepiiie Micile 1ociiae yabprpadionerose
OTIPOMiHEHHS, OTHAK Y ’KiHOK iHBOJIIOTUBHI 3MiHM TITKipX TIEpIII 32 Bce OB’ sA3aHi 3i 3racaHHsAM CHHTeTUYHOI (DYHKITIT TETHUKIB.
ITpoTsirom TIepiIux I'siTH POKIB Bijl HACTAHHS MEHOTIay3u BMicCT KoJsiareHoBUX BOJIOKOH I Ta I11 Tumis sHmKkyeThest Ha 30% y
KOMOIHAIIIT 3 HOAAJIBIIM 3HIKEHHSIM Ha 2% MIOPIYHO MPOTSTOM HACTYIHUX 15 poKiB.

[HBOJIFOTHBHI MIEPETBOPEHHS BiZI0YBAIOTHCS y BCIX MIapaX HIKIPH Ta Bi3yaJbHO XapaKTEPU3YIOThCSI HAsSBHICTIO 3MOPIIIOK, 1IOP-
CTKOCTi TIoBepxHi emnifepmicy (ripu (poroctapinti) yu 3HUKEHHSIM HOTO TOBIUHU (TIPU XPOHOCTAPiHHI), CYyXiCTIO, TIOPYIIIeH-
HSIM TIiTMEHTAIlil y BUTJISI/Ii HepiBHOMIPHUX TilepIlirMeHTHUX TIJISIM, TeJleanTioekTasilt, redopmartiii oBamy.

ChoroiHi icHye Garato METOAiB ecTeTHYHOI KOPeKIlii BIKOBUX 3MiH IKipu. B apceHasi Jikaps-kocMmeTosora € sik iHBasuBHi
(PRP-repartist, MikpoHiJIiHT, MiKPOTOJIKOBUI PalioOXBUILOBUI JTi(hTUHT, YBEe/IeHHS TIperapaTiB Ha OCHOBI rifipokciamatuty
KaJIbIIi10, II0JIIMOJIOUHOI Ta TiaypOHOBOI KMCJIOT TOIIO), TaK i MaJoiHBasuBHi (yBeaeHHs GOTYIiHIYHOrO HeliponpoTeiny, 3a-
CTOCYBaHHS XiMiUHUX KUCJOTHUX TisinriB, [PL-Teparii ta sazepuoro nutidysanns, poroaunamiunoi teparnii) metoauku. ITa-
LIEHTKU BifZIal0Th IlepeBary caMme MaJloTpaBMaTUYHUM IIpolielypaM yepes Te, 1110 BOHU Mallke He TOPYIIYIOTh IIPOliecH coltia-
Jli3ariii, o/fHaK KOKEH 3 IIUX METO/liB Ma€ SK IepeBaru, Tak i HeJI0JIiKH.

Mopuikaltist IKOCTI KUTTsI AKiHKH y 1Iepi- Ta MeHomnay3i y (popmi 3MiH crioco0y JKUTTS Ta XapuoBOi IOBEAIHKH, THiBUIIIEHHS (Di3UUHOT
AKTUBHOCTI, BIIMOBH BiJl KyPiHHS Ta 0OMEKEHHsI BAKUBAHHS aJIKOTOJbHIX HATIOIB € HEBi EMHOIO YaCTUHOIO TEPAIIEBTUYHOI IONOMOTH.
OJ1HaK PUBHAYEHHST MEHOTAY3aIbHOT TOPMOHAJILHOT Tepallii, BRIIIOYAI0H 3aCTOCYBAHHSI €CTPOTEHiB, TIPOTeCTareHiB Ta KOMOTHOBAHIX
TOPMOHAJILHIX TTPEapaTiB, 03BOJISIE OCSATTH CTIMKOTO i TPUBAIOTO e(heKTY Bifl KOCMETOJIOTIYHUX IIPOLE/YP Ta JOMAITHBOTO JIOTJISITY.
Knrouoai cnosa: jxcinku, 6iKosi 3miny wkipu, cmapinmsi, MeHonay3aivii nopyulenmst, Kopexuis.

Aging is a regular biological natural process, the speed  let radiation, environmental pollution, smoking, stress, diet),
and progression of which depends on a combination of per-  insufficient sleep, cosmetic products) factors [1-3].
manent (genetic disorders, shortening of telomeres, impaired Degenerative processes occur in all organs and systems,
resistance of cellular structures to oxidative damage, endo-  but age-related changes in the skin, which we can see with
crine disorders, immunosenescence) and modified (ultravio- the naked eye, have the greatest impact on the psycho-
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emotional state and socialization of every subject of society.
Skin is the largest integral organ of the human body, the
area of which is on average 1.5-2.1 m? which provides the
main protection of a body against external damage and is
important for maintaining general homeostasis [4, 5].

Complex anatomical division of skin into epidermis,
dermis, and hypodermis makes it possible to perform a
number of vital functions, such as: protection against
ultraviolet (UV) radiation and various chemical and
mechanical irritants, thermoregulation, immunological
protection [6]. At the same time, skin is inevitably prone
to involutional transformations with loss of functional
capabilities. The most significant exogenous factor is UV
radiation. With excessive exposure to UV, direct dam-
age to deoxyribonucleic acid (DNA) of a cell apparatus
is observed. In addition, the generation and accumula-
tion of reactive oxygen species (ROS) is manifested as
a mechanism of indirect effect of cell damage, as well as
induction of inflammation, destruction of collagen and
elastin fibers [7].

Increased collagen fiber degradation is caused by UV
induction of activation of matrix metalloproteinases-1,
3 and 9. A decrease in expression of type I procollagen
is observed due to the blocking of type II Transforming
growth factor-beta receptors [3]. When there is an im-
balance between ROS and antioxidant protection with
a shift towards increasing the concentration of ROS,
pro-inflammatory cytokines (IL-2, IL-6, TNF-a (Tumor
necrosis factor-alpha)) are activated, and there is also
a deficiency of the Klotho protein [8]. The formation
of ROS seems to play an important role in age-related
skin changes [5]. That is why involutive skin changes are
combined with inflammatory dermatological diseases.

In addition to photoaging, as one of predictors of age-
related changes in skin, endocrine disorders, which are
associated with the fading of the synthetic function of
the ovaries in women, should also be considered. Meno-
pause, as a physiological period of every woman’s life, be-
gins between the ages of 45 and 55 and affects the func-
tioning of a body both in a short and in a long term [9].

Climacterium is a physiological transition period in a
woman'’s life, during which, against the background of age-
related body changes, involutional processes in the repro-
ductive system dominate, characterized by a decrease in
reproductive and menstrual function due to the genetical-
ly programmed fading and cessation of ovarian function.
To clarify the stages of reproductive aging, it is advisable
to use the criteria of the Working Group on determin-
ing the stages of reproductive aging of women (STRAW
+10). According to the criteria of STRAW+10 (Stages of
Reproductive Aging Workshop) 4 periods of menopause
are distinguished: the period of menopausal transition,
menopause, perimenopause and postmenopause [10—12].

With the onset of perimenopausal period, new socio-
economic, general medical and psychological problems,
related to the adaptation of women to the neuroendo-
crine reorganization of the body, arise. Morbidity, dis-
ability and mortality in this age period are significantly
higher than in other age groups [13].

During menopause symptoms occur as a result of
physiological changes in a woman’s body and are as-
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sociated with a decrease in the production of estrogen
hormones (sex hormones in women) [10, 11]. Estrogens
significantly alter skin physiology by affecting keratino-
cytes, fibroblasts, melanocytes, hair follicles, and seba-
ceous glands and enhance angiogenesis, wound healing,
the immune response. Estrogen deficiency reduces pro-
tection against oxidative stress [14].

A decrease in a level of sex steroids in blood serum
accelerates biological aging of body tissues. Physiologi-
cal changes after menopause are especially visible in
skin, which loses its structural architecture and becomes
prone to damage [15]. Estrogens significantly modulate
functioning of all systems of a female body. A decrease in
the concentration of 17B-estradiol in blood serum leads
to many long-term consequences for a female body (os-
teoporosis, cardiovascular and metabolic disorders, vaso-
motor symptoms). However, skin is the first to respond
to estrogen dysfunction [16].

Dryness of skin can be observed at the beginning of
perimenopause, but initially it can be somewhat compen-
sated by the hypertrophy of the sebaceous glands. Later
in menopause, when production of sebum is significantly
reduced, skin becomes increasingly dry and itchy and this
leads to its atrophy in future [17]. During the first 5 years
from the onset of menopause, the content of collagen fibers
of types I and IIT decreases by 30%, and further decrease
of 2% is observed annually during the next 15 years [18].

Skin aging is a complex multifaceted process that
covers all its components. In the epidermis proliferation
of basal keratinocytes decreases, there is a thickening of
epidermis due to the stratum corneum during photodam-
age, while when the effect of UV radiation is excluded,
the thickness of epidermis, on the contrary, decreases
[19, 20], the epidermal-dermal junction flattens. The
thickness and density of the dermis also decrease, the
expression collagen types IV and VII — due to a reduc-
tion in a thickness of collagen fibers in both papillary and
reticular dermis [20].

There is a large number of bundles of fragmented col-
lagen, a decrease in the concentration of hyaluronic acid
and fibrillin, defects in the organization of elastin [5].
Visually, age-related changes in women’s skin are mani-
fested by xerosis, roughness, sagging, a decrease in tone
and turgor, ptosis, static wrinkles, uneven hyperpigmen-
tation and other color changes, telangiectasias [5]. These
disturbances are accompanied not only by aesthetic
changes, but also by additional psycho-emotional disor-
ders that complicate socialization of a woman in her per-
sonal and professional life and reduce its quality [21, 22].

Thanks to the discoveries in modern medicine, not
only life expectancy has increased, but also its quality,
therefore the interest of patients in aesthetic correction
of age-related skin changes is increasing. According to
the statistics of the American Society of Plastic Surgeons
for 2020, the number of performed cosmetic procedures
aimed at improving the quality of skin amounted to
15,595,955 manipulations, among all patients who ap-
plied for aesthetic correction (surgical and cosmetic),
92% were women [23].

Today there is a fairly large number of aesthetic
medicine procedures that are used to prevent and cor-
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rect age-related skin changes in women. According to the
statistical selections of the American Society of Plastic
Surgeons and The Aesthetic Society for 2020 and 2021,
respectively, the most common cosmetic procedures are:
neurotoxin injections, chemical peels, intense pulsed
light (IPL), laser skin resurfacing, fillers based on hyal-
uronic acid [23, 24].

As you know, one of the most effective methods of
prolonging youth of women of specified age is meno-
pausal hormone therapy (MHT), which is indicated not
only for treatment of menopausal symptoms, but also for
improving the condition of skin and hair, and this should
be taken into account when discussing it separately with
each patient. Improvements in skin surface texture, hy-
dration, dermal collagen content and elasticity have been
demonstrated in women treated with MHT /estrogen
(oral and transdermal) [16, 17, 25-27].

MHT remains the most effective treatment for va-
somotor symptoms and genitourinary syndrome during
menopause and has been shown to prevent bone loss and
fracture development [10, 28—30]. It is also necessary to
individualize and adapt MHT according to symptoms,
personal and family history, research results, wishes and
expectations of a woman. The duration of therapy is not
limited to a specific period and is determined individu-
ally depending on the goals of treatment, its effectiveness
and tolerability by the patient during an annual benefit/
risk assessment [16, 29].

At the same time, women with external changes dur-
ing menopause are looking for cosmetic and medical pro-
cedures that can improve their self-perception and slow
down skin aging, especially on exposed areas (face, neck,
and hands) [31]. Today, preference is given to minimally
invasive methods of aesthetic correction, namely: the in-
troduction of botulinum neuroprotein, the use of chemi-
cal peels, IPL therapy and laser grinding, photodynamic
therapy.

Among the variety of procedures, clinical trials re-
garding neurotoxins continue — with the aim of deter-
mining new indications for use, increasing the duration
of the effects of injections. Botulinum toxin is a neuro-
toxin produced by C. Botulinum and divided into 7 sero-
types (A to G). Only A and B are allowed for therapeutic
use [32]. The neuroprotein type A molecule consists of a
light chain (50 kDa) and a heavy chain (100 kDa), and
the mechanism of action is based on the cleavage and de-
activation of the target protein SNAP-25, which, in turn,
blocks the release of neurotransmitters (acetylcholine)
from vesicles of the presynaptic membrane neuromuscu-
lar synapse and leads to reverse paralysis of muscle con-
traction [33].

The FDA (Food and Drug Administration, USA)
has approved for use four types of neuroprotein type A:
onabotulinumtoxinA, abobotulinumtoxinA, incobotu-
linumtoxinA, prabotulinumtoxinA-xvfs and one type
B — rimabotulinumtoxinB [34]. However, botulinum
toxin type A is used in cosmetology practice the average
duration of the effect of injection of which is 12 weeks
[32, 35]. The registered indications are: blepharospasm,
glabellar wrinkles, lateral periorbital wrinkles, hyperhi-
drosis of the armpits, strabismus, dynamic equinus foot
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deformity of spastic genesis in children over 2 years old
with cerebral palsy, spastic torticollis, etc. [35].

A new version of botulinum toxin purified from com-
plexing proteins — DaxibotulinumtoxinA is at the stage of
clinical trials, the basis of which is a neurotoxin with a mo-
lecular weight of 150 kDa and a stabilizing peptide RTP-
004 obtained from human immunodeficiency virus type
1. The declared average duration of the effect is 24 weeks
[36]. Indications for cosmetology therapy are hyperactiv-
ity of a muscular apparatus of face and neck, the goal is
to prevent the formation or deepening of static wrinkles,
such as glabellar, lateral periorbital and horizontal fore-
head wrinkles, smoker’s wrinkles (puppets), Venus’ rings
(horizontal neck wrinkles). They also use toxin injection
for masticatory muscle hypertonicity [37].

Postprocedural reactions are usually limited to ery-
thema, pain, swelling and bruising at injection sites.
When using this type of correction of age changes, there
are also undesirable side effects. For example, hypersen-
sitivity reactions, blepharoptosis, drooping eyebrows,
asymmetry and abnormal shape of eyebrows or smiles,
drooping of a mouth corner, lagophthalmos, diplopia,
dry eye syndrome and xerostomia [38—40]. The compli-
cations listed above are temporary (limited by the time
of blocking the release of acetylcholine), however, they
limit the use of this technique. There is also insufficient
data on the impact on other age-related stigmas, so it is
better to combine this type of technique with others.

Chemical acid peeling is a controlled damage and in-
flammation of skin with subsequent exfoliation of its lay-
ers, one of the most popular procedures used to correct
age-related changes in face and body skin [41]. Accord-
ing to the statistics of the American Association of Plas-
tic Surgeons for 2019, chemical peels rank 3rd among
the most used aesthetic procedures (1,387,607 manipu-
lations were performed) [42]. Due to the depth of acid
penetration and induction of inflammation, peels (even
superficial variations) are able to stimulate neocollagen-
esis, especially types I, IIT and IV. Depending on the acid
concentration and pH level, peelings are divided into su-
perficial, middle and deep [41, 43, 44].

Such acids as lactic (10-30%), pyruvic (up to 50%),
mandelic (up to 40%), glycolic in low concentration (up
to 50%) and salicylic (up to 30%), Jessner’s solution are
used for the surface version. Damage occurs at the epi-
dermal level (to the basement membrane), complete re-
covery takes 7—10 days [41, 43]. Glycolic acid is used in
medium and high concentration (50—-70%) with a primer
in a form of combined Jessner solution, trichloroacetic
acid (30-50%) for the middle option. Penetration of
acids extends beyond basement membrane, to the level
of papillary dermis, aepithelialization occurs due to the
proliferation of follicular epithelium.

Exfoliation is completed 10—14 days after the proce-
dure [41, 43, 45—47]. Trichloroacetic acid (> 50%), phe-
nol (50-55%) and its combination in the form of Baker-
Gordon solution ( the concentration of phenol reaches
88%) is used for deep peels. Skin damage extends to the
entire epidermis, papillary dermis and reaches the middle
part of reticular dermis, healing occurs due to follicular
epithelium [41, 43, 45—47].
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Despite a large number of procedures, there are cer-
tain limitations and side effects that encourage patients
to refuse acid peeling. In general, serious adverse com-
plications occur with the use of medium and deep peels.
Limitations are due to a long pre-peeling preparation
at least for 3 weeks, the use of systemic retinoids and a
withdrawal period of 6 months, post-peeling rehabilita-
tion in the form of peeling, swelling, erythema.

Such factors disturb the social adaptation of pa-
tients and their daily behavior. Undesirable side ef-
fects such as cardiotoxicity of phenol in the form of
the development of arrhythmias (observed in 34-50%
of patients), nephro- and hepatotoxicity, persistent
hypopigmentation, post-inflammatory hyperpigmen-
tation, delayed re-epithelialization, cicatricial skin
changes and cicatricial contractures, joining of sec-
ondary bacterial and fungal infection, exacerbation
of herpes virus infection [41, 45, 46], can be observed
mainly with deep peelings.

Intense pulsed light is used for hyperpigmentation,
vascular pathology of skin (including telangiectasia),
age-related skin changes, and acne. IPL is based on a
source of polychromatic incoherent light in wavelength
range from 420 to 1200 nm. With the help of special
adapter filters, the doctor can limit the range of waves
used to optimize exposure parameters (wavelength, du-
ration and pulse energy). The mechanism of action is
based on selective photothermolysis. The main chromo-
phores of this method are hemoglobin and melanin [48,
49]. To achieve a sustainable result a certain course of
procedures is needed. The postoperative period is accom-
panied by edema and erythema. Complications in the
form of burns, increased hyperpigmentation (in case of
violation of postoperative care), hypopigmentation [50]
can be present.

Depending on the indications and needs, ablative
and non-ablative laser fractional or continuous laser
skin resurfacing methods are used today [51, 52]. The
chromophore for this type of radiation is water. Mecha-
nism of action of ablative lasers is based on absorption
of laser energy by water molecules in skin structures, a
vaporization process occurs with the subsequent release
of thermal energy and the formation of a damaged zone
(epidermis and dermis) or an ablative crater. There is an
alternation of coagulation zones with intact skin with
the fractional method, and with the continuous method
total damage is observed. Non-ablative methods leave
the epidermis intact due to selective photothermolysis of
dermal layer of skin [53].

In cosmetology practice, both ablative lasers — CO2
(wavelength 10600 nm), Er:YAG (2940 and 2790 nm),
and non-ablative lasers — Nd:YAG (1450 nm), PPTP
(1032 and 1064 nm) are used [54]. Fragmentation of col-
lagen fiber with further restructuring of collagen types
I and III, activation of fibroblasts occurs after exposure
to laser energy. This leads to a decrease in a depth of
wrinkles, a tightening of the dermis, and an increase in
hydration [55—-57]. Laser polishing requires special care
before and after procedure. Cosmetic agents that affect
the blocking of melanogenesis links are introduced for a
month before, surface chemical acid peelings are possible.
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Post-procedural care forces you to abandon daily rituals
of care during rehabilitation.

It is recommended to clean the skin only with wa-
ter without additional products for up to 1 week instead,
with the subsequent transition to mild forms of cleansing
products without fragrances, use additional moisturiz-
ing (sometimes with the addition of glucocorticosteroid
drugs), SPF — creams with repeated application every 2
hours [58]. Complications from the procedure: exacer-
bation of acne or herpes, secondary bacterial or fungal
infection, persistent erythema, hyperpigmentation, hy-
popigmentation, formation of crusts, skin scarring [59].

One of the promising topical non-invasive methods
of aesthetic correction is photodynamic therapy (PDT).
This method containes a local application of photosen-
sitizer on skin followed by exposure to visible spectrum
of light with a certain wavelength [60]. Light sources
with a wavelength from 400 to 1200 nm are used. Red
spectrum of light (630—-700 nm) is used for remodeling
dermal collagen due to the depth of penetration and ac-
tivation of fibroblasts [61]. The depth of action of waves
from 550 to 650 nm is from 3000 to 5000 um [62].

Mechanism of action is based on the application un-
der occlusion of a photosensitizer molecule, the accu-
mulation of PpIX in mitochondria of cells, followed by
its activation by a certain wavelength light source, as a
result of which unstable forms of singlet oxygen and free
radicals are generated, which cause redox reactions in the
environment and selective cytotoxic effect. PpIX has its
absorption peaks at 405 nm, 510 nm, 545 nm, 580 nm and
635 nm, however, it is precisely the red spectrum of light
that is used due to greater penetration depth [63, 64].
Programmed cell death (apoptosis) is activated, which
is disrupted by skin aging when using low doses of PDT.

5-aminolevulinic acid (5-ALA) and its methylene es-
ter (MAL) are widely used in dermatological practice. An
increase in the production of type I collagen is observed,
and remodeling occurs through stimulation of TGF-B1
after the use of PDT for the purpose of photorejuvena-
tion (strength of recommendation A, level of evidence
I). Among the post-procedural reactions, erythema and
swelling can be distinguished, which can persist for 4-7
days. At high doses, pain, hypo- and hyperpigmentation
is observed [65].

Thus, in the context of an overall strategy to sup-
port peri- and postmenopausal women’s health, which
includes recommendations for lifestyle, diet, exercise,
smoking cessation and safe levels of alcohol consump-
tion, using this term to refer to various types of treat-
ment, MHT considers as one of key methods, including
the use of estrogens, progestogens and combined hor-
monal drugs, and the main condition for the effective-
ness and safety of treatment is the timeliness of their
appointment [66]. For the purpose of aesthetic correc-
tion of external age changes, it is possible to develop and
use skin care programs, taking into account the mod-
ern possibilities of aesthetic medicine and individual
characteristics of each woman. Thus, cosmetic care is
definitely, first of all, a medical problem and the result
of interdisciplinary work of obstetrician-gynecologists
and dermatovenerologists.
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