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Annotation. Alopecia areata is a chronic autoimmune disease accompanied by focal hair loss and is often associated with a
number of somatic and endocrine disorders. In modern studies, more and more attention is paid to the anthropometric character-
istics of patients as potential markers of risk for the development of dermatological pathology. Of particular scientific value is the
analysis of body circumferences, which can reflect the general metabolic and hormonal status of men suffering from alopecia. The
identification of such features allows us to expand our understanding of the pathogenetic mechanisms of the disease and contribute
to the improvement of a personalized approach to its diagnosis and treatment. The aim of the study is to establish the features of
body circumference dimensions in young Ukrainian men with alopecia areata. A clinical, instrumental and anthropological (deter-
mination of body circumference dimensions) examination was performed on 81 young Ukrainian men with alopecia areata. The
severity of alopecia areata was determined according to the recommendations of Shutsky I. V. The body circumference dimen-
sions of 82 practically healthy Ukrainian men of similar age, who were taken from the data bank of the National Pirogov Memorial
Medical University, Vinnytsya, served as a control. The results were statistically processed in the licensed package «Statistica
6.0» using non-parametric evaluation methods. In Ukrainian men with alopecia areata in general, of the 1, Il and Ill degrees (most
pronounced) of severity compared to practically healthy men, in most cases, significantly higher values of the upper limb circumfer-
ences (by 3.04-9.58 %, with the exception of patients with | degree of severity), lower limb (by 3.07-10.88 %, with the exception of
the hip circumference in patients in general, | and Il degrees of severity), and trunk (by 2.59-16.39 %) were established. Between
groups of patients with alopecia areata with different degrees of severity of the disease in men, trends towards lower values (by
2.39-5.69 %) of the shoulder circumferences in a tense state, forearm in the upper part, hand compared to patients with Il degree
of severity and forearm in the lower part and hand compared to patients with Il degree of severity, as well as trends towards larger
values (by 2.65-5.10 %) of hip and chest circumferences during inspiration, expiration, and at rest compared to patients with stage
| severity, and hip circumferences compared to patients with stage Il severity.

Keywords: skin diseases, practically healthy and alopecia areata-affected Ukrainian men, anthropometry, body circumferences.

Introduction

Alopecia areata (AA) is one of the most common forms  and universalis (complete baldness of the whole body) are
of pseudo-scarring hair loss, characterized by autoimmune  distinguished [16].
damage to hair follicles with the development of bald patches Alopecia areata has a significant negative impact on
of varying size and location. According to a global system-  the quality of life of patients, especially among young men.
atic review, the prevalence of AA in the population is about  Meta-analytic data indicate that 27-39 % of people with AA
2 % over the lifetime, with minor regional variations [13]. In  are diagnosed with clinically significant symptoms of anxiety
Japan, the disease is recorded in 0.27 % of the population,  and depression [15], which in turn aggravates the course of
with 46.1 % of patients having comorbidities, including atopic  the disease through psychoneuroimmune mechanisms. A
dermatitis, thyroid dysfunction or other autoimmune condi-  review of the social and psychological burden of AA high-
tions [7]. In the UK, the overall incidence of AA was 0.26 % lighted the reduced ability to work, difficulties in interpersonal
in the general population, with rates slightly higher in men interaction and the development of social isolation in over
(53.6 %) than in women [12]. 40 % of patients [19]. Data from clinical registries also show

The etiology of AA is multifactorial and includes genetic  that men with AA are more likely to seek medical help in the
predisposition, autoimmune disorders, psycho-emotional Ilater stages, when severe forms of the disease develop [4].
factors and external triggers. The pathogenesis is based on The overall pattern of incidence of different types of alo-
a violation of immune tolerance to hair follicle antigens, with  pecia in clinical practice indicates the dominance of androge-
infiltration of CD8+ T cells and increased levels of cytokines,  netic alopecia, but alopecia areata ranks second, occurring
such as interferon-gamma, which contribute to the suppres-  in 19.3 % of cases according to a multicenter study in 22
sion of hair growth [22]. The disease is not limited to the scalp  trichology clinics [23]. At the same time, studies in Northern
— the lesion can affect the eyebrows, beard, eyelashes and  Anatolia confirm that among young men, the alopecia areata
other parts of the body. According to the classification, the  is recorded in 1.5 % of individuals, mainly under the age of
forms of alopecia areata (localized), ophiasis (in the form of 30 [6]. This correlates with data from Saudi Arabia, where
a ribbon along the hairline), totalis (hair loss on the scalp)  the average age of patients was 25.6+9.8 years, and 57 %
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of them were men [4].

In recent years, more and more researchers have paid
attention to the relationship between somatotype, body cir-
cumference and the development of alopecia areata, which
may be due to hormonal background, insulin resistance, fat
metabolism and metabolic syndrome. Studies have outlined
the relationship between low body mass index or, conversely,
excess weight and the severity of AA [8]. At the same time,
the issue of morphological features of the body structure, in
particular, circumference parameters, in men with alopecia
areata remains insufficiently studied, which may have both
diagnostic and prognostic significance.

In view of the above, the analysis of body circumference
in men with alopecia areata, especially in the context of na-
tional characteristics, is of important scientific and practical
importance. Studying such parameters in representatives of
the Ukrainian population can provide new understanding of
the pathogenetic mechanisms of the disease and contrib-
ute to the formation of individualized approaches to patient
management.

The aim of the study is to establish the characteristics of
body circumferences in young Ukrainian men with alopecia
areata.

Materials and methods

Clinical-instrumental and anthropological (in accordance
with the recommendations of Shaparenko P. P. [21]) examina-
tion of 81 patients with alopecia areata, young Ukrainian men
(25-44 years old according to the WHO age periodization,
2015) was conducted on the basis of the Military Medical
Clinical Center of the Central Region and the Department of
Skin and Venereal Diseases with a postgraduate course of
the National Pirogov Memorial Medical University, Vinnytsya.
The study was conducted at the National Pirogov Memorial
Medical University, Vinnytsya «The latest aspects of diag-
nosis, course, development and implementation in practice
modern methods of chronic dermatoses and STDs complex
treatment», state registration No. 0119U000712. Committee
on Bioethics of National Pirogov Memorial Medical University,
Vinnytsya (protocol Ne 4 From 18.03.2023) found that the
studies do not contradict the basic bioethical standards of
the Declaration of Helsinki, the Council of Europe Conven-
tion on Human Rights and Biomedicine (1977), the relevant
WHO regulations and laws of Ukraine.

The diagnosis of alopecia areata was made using the
ARAMO ASW 300 dermatoscope-trichoscope (Korea), which
allows assessing the density and thickness of the hair, the
condition of the cuticle, scalp keratin and capillary vessels
of the scalp. The severity of alopecia areata was determined
according to the recommendations of Shutsky I. V. [18]:
Grade | — single lesions with a diameter of 3-5 cm; Grade
Il — lesions with a diameter of 5-10 cm; Grade Ill — subtotal
alopecia; Grade IV — total alopecia. In our study, the follow-
ing distribution of sick men was established: | degree — 35,
Il degree — 33, lll degree — 12, IV degree — 1.

The determination of body circumference dimensions

(shoulder in tension and at rest, forearm and lower leg in
the upper and lower parts, thigh and hips, neck, waist, hand,
foot, chest during inhalation, exhalation and at rest) was car-
ried out using a centimeter tape, which was changed after
every 100 measurements (measurement accuracy was up
to 0.5 cm).

The control group consisted of the body circumference
dimensions of 82 practically healthy Ukrainian men of a
similar age group, who were taken from the data bank of
the National Pirogov Memorial Medical University, Vinnytsya
Research Center.

Statistical processing of the study results was carried out
in the licensed package «Statistica 6.0» using non-parametric
evaluation methods. The nature of the distributions for each
of the obtained variation series, the average for each trait
under study and the standard square deviation were as-
sessed. The reliability of the difference in values between
independent quantitative values was determined using the
Mann-Whitney U-test.

Results. Discussion

It was found that the girth dimensions of the shoulder in a
tense and relaxed state, the forearm in the upper and lower
parts and the hand in patients with alopecia areata of Ukrainian
men in general (respectively 35.44+3.70 cm, 32.10+£3.54 cm,
28.69+2.43 cm, 18.19+1.56 cm, 22.06+1.48 cm), Il (re-
spectively 35.82+3.32 cm, 32.53+3.38 cm, 29.09+2.38 cm,
18.52+1.65 cm, 22.20+1.41 cm) and Il (respective-
ly 36.75+2.22 cm, 33.08+1.83 cm, 29.33£1.42 cm,
18.42+1.20 cm, 22.83+1.63 cm) of the severity are sig-
nificantly greater (p<0.05-0.001) than in practically healthy
Ukrainian men (respectively 33.23+2.84 cm, 30.17+2.94 cm,
27.33+2.01 cm, 17.44+1.24 cm, 21.3941.22 cm) (Fig. 1).
In addition, the shoulder girth in a tense state in sick men
of the | degree of severity (34.66+4.34 cm) has a tendency
(p=0.079) to greater values compared to practically healthy
men (see Fig. 1A). When comparing the girth sizes of the
upper limb between patients with alopecia areata of differ-
ent severity, it was found that in male patients with grade
| severity, there were significantly less (p<0.05) and a ten-
dency (p=0.055-0.079) values of the girths of the shoulder
in a tense state, the upper forearm (28.07+2.69 cm) and the
hand (21.67+1.44 cm) compared to male patients with grade
Il severity, as well as the lower forearm (17.77+1.55 cm) and
the hand compared to male patients with grade Il severity
(see Fig. 1).

It was found that the circumference sizes of the thigh,
upper and lower leg and foot in patients with alopecia areata
of Ukrainian men in general (respectively 58.11+6.19 cm,
39.06+3.34 cm, 24.90+2.29 cm, 25.88+1.45 cm), | (re-
spectively 57.63+7.57 cm, 38.66+3.86 cm, 24.66+2.63 cm,
25.83+1.32 cm), Il (respectively 58.06+5.33 cm,
39.33+2.92 cm, 24.80+1.79 cm, 25.98+1.43 cm) and Il (re-
spectively 59.75+3.91 cm, 39.33+£2.99 cm, 25.67+2.46 cm,
25.75+1.96 cm) of the severity are significantly greater
(p<0.05-0.001) than in practically healthy Ukrainian men (re-
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Fig. 1. Features of the circumference dimensions of the upper limb in patients with alopecia areata of varying severity in Ukrainian men
(cm). A — shoulder girth in a tense state (OBPL1); B — shoulder girth in a relaxed state (OBPL2); C — upper arm circumference (OBPR1);
D — lower forearm circumference (OBPR2); E — hand circumference (OBK). In this and the following figures, 1 — practically healthy men;
2 — men with alopecia areata in general; 3 — men with alopecia areata of the 1st degree of severity; 4 — men with alopecia areata of the
2nd degree of severity; 5 — men with alopecia areata of the 3rd degree of severity; group — corresponding groups of examined men; Mean

— average value; Mean+SE — mean value * error of the mean; MeanSD — average value + standard deviation.

spectively 53.25+4.49 cm, 36.43+2.91 cm, 23.41+1.87 cm,
24.96+1.46 cm) (Fig. 2). In addition, the hip circumference
in sick men of the Il degree of severity (98.00+7.03 cm) has
a pronounced tendency (p=0.057) to greater values com-
pared to practically healthy men (95.04+6.39 cm) (see Fig.

2B). When comparing the girth dimensions of the lower limb
between patients with alopecia areata of different severity,
only a slight tendency (p=0.097) was found to have larger
values of the thigh girth in male patients with grade Il severity
compared to male patients with grade | severity (see Fig. 2A).
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Fig. 2. Features of the circumference dimensions of the lower limb in patients with alopecia areata of varying severity in Ukrainian men

(cm). A — hip circumference (OBB); B — hips circumference (OBBB);
the lower part (OBG2); E — foot circumference (OBS).

It was found that the circumferences of the neck,
waist, and chest during inspiration, expiration, and at rest
in Ukrainian men with alopecia areata were as follows: in
general (39.40+3.05 cm, 93.62+12.35 cm, 107.4+£9.9 cm,
101.2+9.7 cm, 103.6+10.0 cm, respectively), in the
first (38.67+2.60 cm, 91.80£14.33 cm, 105.4+10.5 cm,
99.37+10.26 cm, 101.3+10.4 cm, respectively), in the
second (39.67+3.67 cm, 95.06+11.51 cm, 108.7+10.3 cm,
102.3£10.2 cm, respectively) 105.1£10.3 cm) and Il (re-
spectively 40.75+1.91 cm, 94.92+8.43 cm, 109.9+6.0 cm,
104.0+5.6 cm, 106.5+6.7 cm) degrees of severity are sig-

C — girth of the leg in the upper part (OBG1); D — girth of the leg in

nificantly greater (p<0.05-0.001) than in practically healthy
Ukrainian men (respectively 37.67+1.92 cm, 79.48+7.32 cm,
100.0+6.0 cm, 93.18+6.39 cm, 95.20+6.57 cm) (Fig. 3).
When comparing the girth sizes of the body between patients
with alopecia areata of different severity, it was found that
in male patients with the Ill degree of severity there were
significantly more (p<0.05) and a tendency (p=0.057-0.088)
values of the hip and chest girths during inhalation, exhalation
and at rest compared to male patients with the | degree of
severity, as well as the hips compared to male patients with
the Il degree of severity (see Fig. 3).
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Fig. 3. Features of the body circumference dimensions in patients with alopecia areata of varying severity in Ukrainian men (cm). A — neck
circumference (OBSH); B — waist circumference (OBT); C — chest circumference during inspiration (OBGK1); D — chest circumference
on exhalation (OBGK2); E — chest circumference at rest (OBGK3).

Thus, all girth dimensions of the upper limbs (shoulder
in tense and relaxed state, forearm in upper and lower part
and hand) in patients with alopecia areata Ukrainian men in
general, Il and Ill degree of severity are significantly larger
(p<0.05-0.001) compared to practically healthy Ukrainian
men (respectively by 6.24 % —6.40 % —4.98 % —4.12 % —
3.04 % for patients in general, by 7.23 % — 7.25 % — 6.05 %
—5.83 % — 3.65 % for patients of || degree of severity and
by 9.58 % —8.80 % — 6.82 % — 5.32 % — 6.31 % for patients
of Il degree of severity). When comparing the girth sizes of
the upper limbs between Ukrainian men with alopecia areata

of different severity, patients with grade | severity had signifi-
cantly lower (p<0.05) and a tendency (p=0.055-0.079) values
of the shoulder girth in a tense state (by 5.69 %), the upper
forearm (by 4.30 %) and the hand (by 5.08 %) compared to
patients with grade Il severity, as well as the lower forearm
(by 4.05 %) and the hand (by 2.39 %) compared to patients
with grade Il severity.

Most of the circumference sizes of the lower extremi-
ties, namely the thighs, upper and lower legs and feet, in
Ukrainian men with alopecia areata in general, |, Il and Il
degrees of severity are significantly larger (p<0.05-0.001)
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compared to practically healthy Ukrainian men (respectively
by 8.36 % —6.73 % —5.98 % — 3.55 % for patients in general,
by 7.60 % — 5.77 % — 5.07 % — 3.37 % for patients with |
degree of severity, by 8.28 % — 7.37 % —5.60 % — 3.93 % for
patients with Il degree of severity and by 10.88 % — 7.37 % —
8.80 % — 3.07 % for patients with Il degree of severity).
There are practically no significant differences or trends in
the circumference sizes of the lower extremities between
patients with alopecia areata of varying severity.

All circumferences of the body (neck, waist, chest during
inhalation, exhalation and at rest) in patients with alopecia
areata of Ukrainian men in general, |, Il and Ill degrees of
severity are significantly larger (p<0.05-0.001) compared to
practically healthy Ukrainian men (respectively by 4.39 % —
15.10 % —6.89 % — 7.92 % — 8.11 % for patients in general,
by 2.59 % —13.42 % —5.12 % — 6.24 % — 6.02 % for patients
of | degree of severity, by 5.04 % — 16.39 % — 8.00 % —
8.91 % — 9.42 % for patients of || degree of severity and by
7.56 % —16.27 % —9.01 % —10.40 % — 10.61 % for patients
of the 1l degree of severity). When comparing the values of
the girth dimensions of the body between Ukrainian men with
alopecia areata of different degrees of severity, in patients of
the 11l degree of severity, significantly more (p<0.05) and a
tendency (p=0.057-0.088) were found to have larger values
of the girth of the thigh (by 5.10 %), chest during inhalation
(by 4.09 %), during exhalation (by 4.45 %) and at rest (by
4.88 %) compared to patients of the | degree of severity, as
well as the thigh (by 2.65 %) compared to patients of the Il
degree of severity.

The results of the study of the features of body cir-
cumference in men with AA demonstrate the presence of
statistically significant anthropometric differences between
patients and individuals without this pathology. These results
are confirmed in previous works, which indicate an associa-
tion between the development of dermatological diseases
and indicators of somatotype, body mass index (BMI) and
metabolic status.

In particular, it was found that certain somatotypological
characteristics significantly increase the likelihood of pso-
riasis, and also affect the severity of its course. The authors
identified discriminant models taking into account body cir-
cumference parameters, which allow predicting the risks of
developing pathology among men with different somatotypes,
emphasizing the importance of morphometric features in
dermatological practice [1].

A similar role of morphological features was also con-
firmed in patients with alopecia areata. Patients with AA
have a statistically higher prevalence of metabolic syndrome
compared to the control group (34.2 % vs. 14.2 %; p<0.05). In
addition, the presence of metabolic syndrome is associated
with higher waist circumference and BMI, which is consistent
with the results of our study on increased body circumference
in patients with AA [2].

The data on the association of metabolic syndrome
and dermatological pathologies are also confirmed in the
meta-analysis of Ali Z. et al., which indicated that the risk

of metabolic syndrome in patients with atopic dermatitis is
increased by 2.1 times compared to individuals without der-
matosis. It is known that such metabolic changes indirectly
affect inflammatory mechanisms involved in the pathogen-
esis of alopecia [3].

An additional factor that may be associated with the
development of dermatoses, particularly in adolescents,
is BMI. For example, adolescents with acne had a higher
mean BMI than a healthy group, suggesting a potential role
for obesity as a background pathology [5]. Similarly, Gayen
R. et al. have shown a link between obesity, hyperandrogen-
ism and acne severity in women, emphasizing that hormonal
shifts related to fat metabolism contribute to the formation of
dermatological manifestations [10].

In addition to acne, the relationship between anthropomet-
ricindicators and the functional state of the skin has also been
found in atopic dermatitis. Children with high BMI had a more
severe course of the disease, which is explained by increased
inflammatory processes due to metabolic imbalance [14].

No less important are the data of Fortes C. et al., who
have shown that the combination of obesity and smoking
increases the likelihood of developing androgenetic alope-
cia, especially in men. In their study, 68 % of patients with
androgenetic alopecia were overweight or obese, confirming
the influence of morphological phenotype on the formation
of hair pathology [9].

C. Lie et al. presented a systematic analysis of data on
the association between AA and metabolic syndrome, where
it was noted that insulin resistance, abdominal obesity and
lipid metabolism disorders contribute to the development of
alopecia due to chronic subclinical inflammatory activation.
This is consistent with existing data on increased waist cir-
cumference in our sample of men with AA [17].

The significant role of body weight in the development of
acne was also confirmed by Neupane S. et al., who indicated
that the frequency of acne in individuals with BMI>25 was
almost twice as high as in patients with normal body weight
(OR=1.98; 95 % CI: 1.12-3.45; p=0.02) [20]. A. Zhang and
J. I. Silverberg in their meta-analysis showed that the pres-
ence of excess body weight increases the risk of developing
atopic dermatitis by 41 % (OR=1.41; 95 % CI: 1.30-1.53),
which indicates common mechanisms of pathogenesis of
chronic skin diseases associated with obesity [24].

Thus, the accumulated scientific data indicate the
presence of a close relationship between anthropometric
parameters, in particular body circumference, and the risk
of occurrence and course of dermatological pathologies.
Our results on the increase in circumference indicators in
patients with alopecia areata in Ukrainian men confirm the
importance of a comprehensive assessment of somatoty-
pological and metabolic characteristics in the management
of such patients.

Conclusion and prospects for further
developments
1. In patients with alopecia areata Ukrainian men in
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general and of various degrees of severity compared to
practically healthy men, significantly higher values of almost
all body circumferences were established (except for the cir-
cumferences of the upper limbs in patients with the | degree
of severity and the circumference of the hips in patients in
general, | and IIl degrees of severity).

2. Among the groups of Ukrainian men with alopecia
areata with various degrees of severity of the disease, only
tendencies towards lower values of the circumferences of the
shoulder in a tense state, the forearm in the upper part, the
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OCOBNUBOCTI OBXBATHUX PO3MIPIB TINTA Y XBOPUX HA FHI3AOBY ANOMELIO YKPAIHCbKUX YONOBIKIB

Llakamipa M. A. M., AmumpeHko C. B., PokyHeunb I. J1., lLlee4uweH B. I., Boezoma3s O. B., MockaneHko B. b., Jlem’siHeHko J1. I1.
AHoTauinA. [Hi30oea anoneuis € XPOHIYHUM aemoiMyHHUM 3aX80PHBaHHSIM, LUO CyrnpOo8oOKYEMbCS 802HULUEBUM 8UNadiHHIM
80710CCS1 | YacmOo acouitoemMbCs 3 HUSKOK COMamuYyHUX ma eHOOKPUHHUX MopyweHb. Y cydacHux 0octioxeHHsIX ece binbLie ygaau
npudinaembsCcsi aHMPONOMemMpUYHUM Xapakmepucmukam nayieHmie sik MTomeHyiliHUM MapKepam pu3uKy po3gumky depmamoro-
eiyHoi namonoeii. Ocobnusy HayKosy UiHHICMb cmaHo8uUMb aHasia 06xeamHux po3mipie mina, siKi MoXXyms 8idobpaxkamu 3azarib-
Hul memaboniyHuli ma 20pMOHaslbHUli cmamyc Hosoeikig, uo cmpaxdaome Ha anoneuito. BuseneHHs makux ocobnusocmeli
00380719€ PO3WUPUMU YABMEHHS MPO Mamo2eHemuyHi MexaHiamMu xeopobu ma crpusimu 800CKOHaNIEHHIO MepCoHasni308aHoO20
nidoxo0y 0o ii OiazHocmuku i nikyeaHHs. Mema docrnidxeHHs1 — ecmaHo8ieHHs1 ocobnugocmel obxeamHux po3mipie mina y Xxeopux
Ha 2Hi3008y anoneuito yKpaiHCbKUX 40s108iKie MO100020 8iKy. Y 81 x80poeo Ha eHi3008Y anoneujio yKpaiHCbKUX Y0108iKie Moriod020
8iKy rMpoeedeHO KIliHIKO-iHCmpyMeHmasibHe ma aHmporosozidHe (8UsHavYeHHs 06xgamHux po3mipie mina) obcmexxeHHs. TsxXKicmb
nepebiey eHi30080i anoneuii nposodunu 3a pekomeHdauismu LLlyuskoeo |. B. Konmponem cnyaysanu obxeamHi po3mipu mina 82
npakmuy4Ho 300p08UX YKpaiHCbKUX YOs108iKie aHasoz2idHo20 8iKy, siKi 6ynu e3smi 3 6aHKy OaHUX HayKo80-00C/TIOHO20 UeHmpy
BiHHUUbKO20 HayioHanbHo20 MeQUYHO20 yHisepcumemy im. M. I. [Mupozosa. CmamucmuyHa 06pobka ompuMaHux pesyibmamis
nposedeHa y niyeH3sitiHomy nakemi « Statistica 6.0» 3 ukopucmaHHsIM Hernapamempu4yHUX Memodie OUiHKU. Y Xx8opux Ha eHi30o8y
aroneujto ykpaiHCbKUX 4os108iKie 3a2anom, I-2o, ll-2o ma Ill-eo cmyneHs (Halbinbw 8upaxxeHo) MXKKOCMI MOPIBHSIHO 3 IPaKMUYHO
300posuMU Yorosgikamu, y binbwocmi sunadkie, ecmaHoaieHi 00cmoeipHo binbwi 3Ha4yeHHs1 0bxeamie 8epXHLOI KiHUieku (Ha 3,04-
9,58 %, 3a BUHSIMKOM X80PUX I-20 CMYyneHss MSXKOCMI, HUXHBOI KiHUigKku (Ha 3,07-10,88 %, 3a suHsimkom obxeamy CmMezaoH y X80pux
3azariom, l-eo U lll-2o cmyneHs msxkocmi), ma mynyba (Ha 2,59-16,39 %). Mix epyrnamu xeopux Ha 2His0ogy anoneuito 3 pisHUM
cmyrneHeM MsKKOCMi 3aX80PH8aHHST HO108iKie 8CmaHo8neHi meHOeHuii 00 MeHwWuUx 3HavyeHb (Ha 2,39-5,69 %) obxeamies rnneya y
HarpyxeHoMy cmawi, nepednivyysi y 8epxHili YacmuHi, KUcmi rnopieHsIHO 3 xgopumu Ill-eo cmyneHsi mspkkocmi ma nepeonnivyys y
HUWXHIG YacmuHi | Kucmi nopigHsIHO 3 xeopumu l1-20 cmyneHst mskkocmi, @ makox meHOeHUii 00 binbuwiux 3Ha4eHb (Ha 2,65-5,10 %)
obxeamie cmezHa, 2pyOHOI Klimku Ha 80uxy, Ha 8UOUXY, ¥ CrIOKIHOMY CmaHi Mopi8HSIHO 3 X8OPUMU [-20 cmyrneHs msXXKkocmi ma
cmezHa ropieHSIHO 3 X8OPUMU II-20 cmyreHsi MsXXKocmi.

KniouoBi cnoBa: wkipHi 3axeoprogaHHs, npakmudyHo 300posi ma Xxeopi Ha 2Hi3008Yy anoneuyit yKpaiHCbKU YOMo8iKu,
aHmponomempisi, 06xgamHi po3mipu mina.
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