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A research object is the shreds of skin of hairy region of head of human with ahair cover which was saved, and
at the distinctly expressed phenomena of androgenic alopecium, and also tissue complexes of membranous skull of

5-mounth fetuses of human.

It is set as a result of research, that in the skin of hairy region of head of human there are different populations
of hair follicles, which differs in depth bedding of the root bulbs and by a tendency to the united association in triads,
that is conditioned genetically and especially model expressed on the 5th month of fetal period.

Complete loss of hairs due androgenic alopecium, points the skins of hairy region of head leads to compensatory
reorganization, which is expressed in a substitution in the hypodermis of loose fibred connecting tissue by fatty tis-
sue, vast excrescence in all layers skins of blood vessels, which the venous prevail among, and also in the consider-
able increase of concentration of sebharrouse glands in the reticulated layer of derma.
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Connection of the publication with planned re-
search works.

This study is part of the research project “Morpho-
functional study of human internal organs and laborato-
ry animals in various aspects of experimental medicine”,
state registration number 0121U108258.

Introduction.

According to the classification of hair diseases, they
are divided into congenital and acquired, alopecia may
be scarring and non-scarring, focal and diffuse [1, 2].

One of the well-known symptoms is diffuse hair
loss, which is a characteristic feature of some nosologi-
cal forms of alopecia. Diffuse hair loss (hair thinning)
accompanies such pathological conditions as acute or
chronic telogen loss, anagen alopecia, androgenetic alo-
pecia, a number of genetic diseases [1].

Androgenetic alopecia is characterized by baldness
in the frontal and parietal areas in men, which is associ-
ated with genetically determined fisorder of androgen
metabolism in the skin of the scalp heads. Androgenetic
alopecia belongs to autosomal dominant disorders with
variable penetrance to the same degree in men and
women. Progressive hair loss leads to gradual miniatur-
ization of the hair follicle and shortening of the anagen
phase [1, 3].

The above-mentioned facts determine the relevance
of our research.

The aim of the study.

The aim of our research was to reveal the regulari-
ties of the structural organization of the skin of the scalp
of men in normal conditions and the nature of its re-
structuring in the process of androgenic hair loss.

Object and research methods.

In the course of our research, the following morpho-
logical methods were used: methods of epoxy plastina-
tion of large pieces of skin; production of lamellar pol-
ished cuts and their coloring with methylene blue; study
of polished sections using a binocular magnifier and a
light microscope in reflected and transmitted light [4, 5,
6,7, 8].

The collection of material was carried out in Poltava
Oblast patho-anatomical bureau of the Poltava Regional
Council (PRC) and in the patho-anatomical department
of Poltava Regional Clinical Psychiatric Hospital named
after O.F. Maltseva within the framework of coopera-
tion agreements with Poltava State Medical University
(PSMU).

The work was carried out in accordance with the re-
quirements of the “Instructions on conducting a forensic
medical examination” (order of the Ministry of Health
of Ukraine No. 6 dated from 17.01.1995), in accordance
with the requirements and norms, the standard regula-
tion on ethics of the Ministry of Health of Ukraine No.
690 dated from 23.09.2009, “The procedure for remov-
ing biological objects from the dead, whose bodies are
subject to forensic medical examination and patho-ana-
tomical examination, for scientific purposes” (2018).

Research results.

In the course of the study, it was established that in
the hairy part of the human head, the hypodermis is an
inseparable part of the skin, not only because it firmly
connects the dermis with the tendinous helmet of the
vault of the head, but also because its environment has
the necessary conditions for the matrix structures of the
majority of hair follicles. For comparig with bald skin, it
should be taken into consideration that the hypodermis
of normal skin is mainly represented by loose fibrous
connective tissue, the main volume of which is gel-like
amorphous substance. It is possible that this environ-
mental factor contributes to the functioning of hair fol-
licles and delays their degradation during the process of
baldness.

Considering the fact that hair follicles pass through
the reticular layer of the dermis, the planar sections ob-
tained by us allow to conclude that it is an ethmoid (or
sieve-like) structure with cross-sectional polygonal cells
located in a cluster order, which are occupied by hair
follicles and structures , which refer to them. The nature
of the distribution of these follicular cells in the dermis
corresponds to the order of distribution on the surface
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of the epidermis of hair follicles. It was also possible to
predict that hair loss with alopecia will inevitably lead
to the loss of the reticular layer of its normal cellular
structure.

As everybody knows, the layer of thin fibrous con-
nective tissue called the papillary layer is traditionally
referred to the dermis. In the composition of the skin, it
has its functional significance, which contains both dis-
tinguishing different tissue structures from each other,
and performing an intermediary role between them,
mainly providing exchange processes between blood
microvessels and epithelial formations, such as the epi-
dermis and its derivatives (hair follicles, sebaceous and
sweat glands). The proof of this theory can be the fact
that due to this sub-epithelial thin fibrous layer, not
only the connective tissue papillae of the epidermis
are formed (from which the name of this layer comes),
thanks to which the area of the contact of the epithelial
cover with the underlying trophic base is significantly
increased. The sebaceous and sweat glands connective
tissue membranes that grow around the hair follicles, in
the stroma of which exchange blood microvessels are
embedded also confirm this approach. It is important
that such membranes around hair follicles are described
in the literature under the name of hair bags. According
to our data, normally there is always a thin interstitial
gap between the hair follicles and the connective tissue
framework of the reticular dermis.

In the research, we could not help but pay attention
to some features of the predominant location of indi-
vidual blood vessels of the skin of the scalp. Most often,
blood vessels are found in three stratification zones.
The first of them includes the boundary between the
hypodermis and the tendon helmet. The second is the
reticular layer of the dermis, where the largest blood
vessels are most often located and the constant regen-
eration of the epidermis itself is carried out. The third
zone is represented by the subepithelial, papillary layer
on the border with the reticular layer of the dermis.
Our observations allow us to say that the hemomicro-
circulatory channel of hair follicles originates only from
the superficial, subepithelial blood plexus, embedded,
as mentioned above, in the thin fibrous stroma of the
papillary layer, which is the source of the formation of
connective tissue membranes of all skin derivatives. By
the way, this coincides with the stages of hair follicle
formation in embryogenesis. We will recall that this pro-
cess begins with the gradual growth of epithelial strands
from the germinal epidermis into the thickness of the
underlying mesenchyme. We have shown that in the 5th
month of intrauterine life, primitive blood vessels in the
form of a looped mesh are located only near the epider-
mis. Therefore, microvessels can depart only from them
along the course of developing hair follicles, up to the
connective tissue papillae of their root bulbs.

In our opinion, when assessing the functional as-
pects of the hairy skin of the head, as well as to under-
stand the nature of hair loss in baldness, it is worth tak-
ing into account the well-known fact that the basal layer
of this epithelial layer is represented by stem cells that
have the potential to differentiate in at least four direc-
tions. First of all, due to them, the constant regeneration
of the eidermis takes place. The second branch of their
differentiation is the formation of the epithelial associa-
tion of hair follicles in the form of their outer and inner

sheath. It is essential that in one or another version,
their determining elements are horn cells — keratocytes,
which in the first case simply peel off from the surface of
the epidermis, and in the second they are organized into
complex formations, which are hair. The third and fourth
lines of differentiation of basal epitheliocytes are aimed
at the formation of secretory structures represented
by sebaceous and sweat glands. We draw attention to
the fact that the sebaceous glands in the scalp are con-
nected by short isthmuses directly to the epithelium of
the outer sheath of the hair follicles. In the future, this
will help us understand some features of the structural
changes that occur in the skin during the process bald-
ness. In addition, the undoubted fact of cytogenetic af-
finity between the epidermal epithelium and its deriva-
tives should attract attention to itself, if we consider that
the basis of androgenetic alopecia is a hereditary factor.

It has been found out that in the skin of the scalp
of men there are different populations of hair follicles,
which differ among themselves primarily by the depth
of their root bulbs and the tendency to unite in pairs
and triads. The presence of clear morphological signs
of certain differentiation and regular ordering of matrix
structures of hair in the skin is genetically determined,
as evidenced by the results of our study of embryonic
skin. This morphogenetic feature is demonstrably ex-
pressed in the 5th month of intrauterine development.
During this period, there are fully formed hair follicles in
the skin of the parietal area, which, like in an adult, are
located in the regular order at an angle to the surface of
the epidermis. The fact that the root bulbs occupy dif-
ferent depths in such a way that among them the deep,
middle and surface rows stand out. The second remark-
able feature, which persists in postnatal life, is that the
hair follicles in the embryonic skin are not located sepa-
rately, but are distributed along the hairline in separate
triads, and each triad consists of one, centrally located,
thick follicle and two lateral satellite ones, which dif-
fer from the first one by a smaller diameter. The root
bulbs of thick hair follicles centrally located in triads
are situated in that layer of the embryonic skin, which
is embryonic for the hypodermis. Satellite follicles join
it in the surface layer. In order to further clarify some
features of terminal hair and its transformation in the
process of baldness, it should be taken into consider-
ation that embryonic hair (lanugo), although much thin-
ner than terminal hair, is similar to it in its thickness. So,
relatively thick, medium-thick and thin hairs are clearly
distinguished. At the same time, the thickness of hair
is directly dependent on the depth of the root bulbs.
Comparative metric data on hair thickness are shown in
table.

Naturally, in the skin of an adult, such a picture is
largely hidden due to the greater density and complex-
ity of the composition of the structures that form it.
However, during a careful layer-by-layer study of epoxy
grindings, the main morphogenetic features noted
above can be recognized. In any case, two types of hair
follicles stand out in the thickness of the skin of the
scalp. According to some considerations, which will be
explained later, those whose root bulbs are contained in
the deep layer of the hypodermis should be referred to
the first type, in connection with which we distinguish
them by the name of hypodermal hair follicles. As for
the second type, the location of the root bulbs is the
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mesh layer of the dermis, which is the basis
for classifying them as superficial, intrader-

Table — Summary data on the thickness of the shaft hair

of the scalp human head

mal hair follicles. It should be_ emphasized Hair caliber, pm

that the first (hypodermal) hair follicles are Hair type . T . T
the source of thick hair, while the second i thickness i data
produce medium-thick and thin hair (table | Embryonic (lanugo) | from 36,2 from 29,8 from 12,8 from 20
1). Consequently, the thickness of the hair |5 monthsold fetus | to57,8 to 31,5 to 17,9 to 40
is directly dependent on the depth of its | The terminal from 89,5 |  from 67,0 from43,6 | from64,5
matrix in the skin, i.e. the thicker the hair, |of an adult to 112,3 to 84,8 to 45,1 to 96,4
the deeper its matrix is. As it will be shown | Aportive hairs in from 30,8 from 24,7 from 14,8 Absent
later, the hair with deep lying in the hypo- |the bald area to 38,0 t0 26,9 to 15,7

dermis of its matrices is the most resistant
to the degradation process during baldness.

It should be taken into consideration that there is no
information in the literature with which the facts given
by us could be compared, but the fact that they are
completely objective can be further confirmed by con-
sidering the results of our research on the skin of the
scalp in the case of androgenic bald. In the same aspect,
the fact (not mentioned in the literature) that among
intradermal hair follicles normally with regular stability,
although infrequently, there are fused (doubled and tri-
pled) follicular formations, which, as a rule, have sepa-
rate root bulbs is of particular interest. Similar to their
fused parts are the hair follicle and the epithelium of the
external vagina. By the inner sheath, they are divided
into two or three cases for individual hair (usually thin
and medium in thickness). As it will be proved later, such
follicular aberrations become common for alopecia.

The uneven thickness of hair we found in the well-
preserved scalp of men can be treated as a manifesta-
tion of age-related degradation of hair follicles. The re-
sults of our research demonstrate that the hair cover of
the human head normally consists of hair of different
thickness, among which thick, thin and medium thick-
ness can be differentiated (table 1). The last two types
are distributed among themselves and mixed among
the shafts of thick hair, which determine the nature of
the shape of the hairlines on the scalp. In order to finally
make sure of this, we started an introductory study of
the hair of young men.

Without going into details, it is necessary to under-
line the most important facts. First of all, the hair cover
of young men is a mixture of hair of different thickness-
es (from their very roots to the ends), among which the
thick ones predominate quantitatively. In old age, the
presence of thin hair among thick hair cannot be inter-
preted as a manifestation of the degradation of a certain
part of the hair follicles.

In contrast to the data of the literature, the results of
our research indicate the presence of brain substance in
part of the shaft hair. It is interesting that it does not de-
pend on its thickness, in connection with which, among
all shaft hairs, those with and those without medulla
stand out, which are in approximately equal partial cor-
relation. If we consider that it is also typical for the root
part of the hair, then one can make the following con-
clusion: there is a similar difference between the hair
follicles in the skin of the scalp. It is quite possible that
the brain substance does not determine the full-fledged
properties of the hair at all. If it is really so, then it is
worth asking questions about the functional purpose of
the hair that contains it.

At this time, the cause of “normal” asymptomatic
alopecia is considered to be an increase in androgen
hormones (testosterone) in the blood. However, many
authors believe that this factor acts only under condi-
tions of hereditary predisposition, that is, the effect of
the gene is realized only under the influence of andro-
genic hormones [9, 10]. At present, in general, the he-
reditary predisposition to the occurrence and progres-
sion of various diseases is considered from the point of
view of the action of genes [11].

It is mentioned in the literature that the male sex
hormone in the form of dihydrotestosterone sensitizes
the root bulbs of hair follicles and sebaceous glands. It
is interesting to know to which factor their sensitivity
increases. There is no answer to this question in the lit-
erature. The mechanism of the destructive effect of tes-
tosterone on hair follicles is still unknown.

The obtained results show that, indeed, the process
of baldness in general does not leave behind pathologi-
cally changed skin; it undergoes reconstruction, which is
in compensating for lost hair. The results of our research
indicate the presence of stagnant phenomena in the ve-
nous channel of the skin of the hairy part of the head in
case of alopecia.

The most complete picture of the variety of structur-
al changes that occur in the skin during androgenic alo-
pecia is shown by the scalp area, which is the transition
between the completely exposed area and the remain-
ing hair cover. In this zone, first of all, the fact that the
root bulbs of largely thinned, but intact hair follicles are
located in the thickness of the skin at different depths
not only in the hypodermis, but also in the reticular
layer of the dermis draws attention. As a result there is
general impression that some of the hypodermal root
bulbs are shifted to the surface due to the shortening of
another part of the hair follicle.

Some clarification of the reason for the degrada-
tion of hair follicles in androgenetic alopecia is given by
the data that the sclerosing of the reticular layer of the
dermis, which is in the replacement of degraded hair
follicles with connective tissue, leads to its dense over-
growth of the remaining hair follicles. Due to this fact, it
is observed in isolation from the free interstitial space,
which normally, in the form of a gap, separates the con-
nective tissue hair bag of the follicle from the stromal
elements of the reticular layer of the dermis. Along with
those sclerotic changes, the hair follicles themselves are
exposed to their thickening and replacement of thin col-
lagen fibrils with thick bundles, which is accompanied
by the obliteration of blood capillaries in them. It is clear
that all these factors significantly impair the trophic-
ity of the follicular epithelium, which, according to our
data, undergoes homogenization. As a result of these
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changes the boundary between their outer and inner
sheaths disappears in many remaining hair follicles.

One of the interesting phenomena occurring in the
skin with androgenic alopecia is the increased formation
of aggregated hair follicles. As it has been mentioned
before, they have a common hair-sac and common ex-
ternal epithelial sheath, while several of the root hairs
which they contain are in the core of separate internal
sheaths.

At the same time, in the reticular layer of the der-
mis of the transitional zone of the scalp during alopecia,
follicles of minimum sizes are found with regular con-
sistency. They are located in close proximity to ordinary
or aggregate hair follicles, which is very reminiscent of
the embryonic type of root hair distribution, which was
mentioned above. It is important that these satellite fol-
licles, as in the embryonic skin, contain the thinnest root
hair. Most likely, satellite follicles, which are the source
of the formation of fine hairs, appear in the skin during
baldness as a result of the disorder of the proliferative
differentiation of the follicular epithelium during the be-
ginning of a new cycle (anagen phase) of hair growth.
Obviously, in the transitional zone with baldness, the
potential ability to restore hair gradually decreases, but
has not been completely exhausted yet.

Our assumption that the hair follicles located in the
reticular layer of the dermis are the result of the degra-
dation of those follicles whose root bulbs are embed-
ded in the hypodermis can be supported by the fact that
in the border zone between the completely bald skin
and the transition zone presented above, the reticular
dermis turns out to lack hair follicles completely. And
there are only occasional single follicles, the root bulbs
of which are embedded deep in the hypodermis. It is
necessary to mention that they are the source of the
formation of thick hair. However, this assumption can-
not be undisputable, because we do not have the neces-
sary data on the dynamics of hair growth and hair loss.
The data of the literature, which do not at all relate to
the fact that the most favorable conditions for hair ma-
trices (as germinal structures represented by root bulbs
and their connective tissue papillae) have the hypoder-
mis, do not bring any clarity to the solution of this issue.
Therefore, basing on the results of our own research, we
came to the conclusion that the best place for hair ma-
trices in the skin in the hypodermic part of the human
head is hypodermis. It can be assumed that some of its
connective tissue elements have inductive properties
that contribute to the deep germination of hair follicles.
It is quite possible that in androgenic alopecia, the ex-
pressed “baldness genes” lead to the blocking of the
process of production by connective tissue cells of the
hypodermis of certain substances that have properties
that activate the proliferation of the follicular epithe-
lium.

Discussion of research results.

In our study, we were most interested in androgenic
alopecia. The process that develops with it leads to a
complete loss of hair in the affected areas of the scalp,
leaving behind, as mentioned above, changed skin that
is adapted to perform its function at the expense of
other properties. This compensatory and adaptive re-
structuring is carried out mainly due to the physiological
hypertrophy of the main tissue components of the skin.
Thus, in the hypodermis, loose fibrous tissue is replaced

by adipose tissue, which should be aimed at increasing
the heat-insulating properties of the skin. A similar ef-
fect, as well as the improvement in the protection of
the epidermis, should lead to a significant increase in
the concentration of sebaceous glands, for which the
mouths of the excretory ducts serve as former hair wa-
tering cans. But due to the fact that the growth of seba-
ceous glands occurs due to the reduction of the connec-
tive tissue stroma of the reticular layer of the dermis,
the mechanical strength of the skin as a whole should
decrease. Complete loss of hair in androgenic alopecia
causes an increased blood supply in the skin due to the
large growth of blood vessels in all layers of the skin,
in which venous vessels are partially predominant. The
ability of the these vessels to accumulate a large volume
of blood during its shunting inflow should be an impor-
tant link in the implementation of thermoregulation
mechanisms. In general, after hair loss in androgenic
alopecia, such skin rearrangement is genetically predict-
ed, which helps to preserve its protective properties.

At the same time, one cannot help but draw atten-
tion to the fact known from the literature that (as some
authors write) “even a bald person’s head is covered
with thin down, as if the hair follicles have become tiny
and form tiny hairs” [12, 13]. It is customary to char-
acterize them as embryonic or downy hair. In terms of
thickness, they are indeed comparable to the first ones
(table 1.). But the results of our research do not give
grounds to attribute them to one or the other type, be-
cause both embryonic hair and downy hair (which cov-
ers other parts of the body) have fully developed hair
follicles in the skin. According to our data, hair elements
that appear in the skin of the scalp after baldness do
not have hair follicles as such. Their germinal epithelial
rudiments are hidden in the thickness of the sebaceous
glands. Due to the fact that they appear as a result of
the degeneration of previous hair follicles, we consider
them to be abortive elements. The question is whether
their germinal sources retain the capacity for full regen-
eration. At the moment, this issue is not discussed in
the literature.

Conclusions.

In the course of our research, we have made the fol-
lowing conclusions:

In the skin of the scalp of men, there are different
populations of hair follicles, which differ in the depth of
the root bulbs and the tendency to combine in triads,
which is determined genetically, and is especially vividly
expressed in the 5th month of fetal life.

Hair follicles are divided into two types according
to their location: hypodermal and intradermal. Most of
them are those whose root bulbs are in the hypodermis.
The second type consists of few follicles. Due to the fact
that their root bulbs are located in the cells of the re-
ticular layer of the dermis, they are called intradermal.

The thickness of the hair is directly dependent on
the depth of its root bulb (matrix) in the skin. The thick-
er the hair, the deeper its root bulb is. Hair with a deep
deposit in the hypodermis of the root bulbs is the most
resistant to androgenic alopecia.

Among intradermal hair follicles, doubled and tri-
pled formations are normally observed, but they have
separate root bulbs. A hair bag and an external epitheli-
al sheath are common for their fused parts. By the inner
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sheath, they are divided into two or three cases for indi-
vidual hair, respectively.

The hair cover of the head of men normally consists
of hair of different thicknesses, among which the thick

of the scalp, which is expressed in the replacement of
loose fibrous connective tissue in the hypodermis by
adipose tissue, a large growth in all the layers of the skin
of blood vessels, among which venous ones predomi-

ones prevail (from 89.5 to 112.3 microns). Thin (from
43.6 to 45.1 um) and medium (from 67.0 to 84.8 um)
hair thickness is distributed among the shafts of thick
hair, which determine the nature of the shape of hair-
lines on the scalp.

In the process of androgenic alopecia, the intrader-
mal hair follicles, in which sclerosing of hair follicles is
observed, undergo degradation. This process is accom-
panied by increased formation of aggregate (doubled
and tripled) hair follicles. In the reticular layer of the
dermis, degenerating hair follicles are replaced by con-
nective tissue. The first signs of sebaceous gland hyper-
trophy are observed.

Complete loss of hair in androgenic alopecia leads
to compensatory and adaptive restructuring of the skin
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nate, as well as in a significant increased concentration
of sebaceous glands in the reticular layer of the dermis.

Despite the complete loss of hair in androgenic alo-
pecia, germinative epithelial elements are preserved
in the skin of the scalp, which are the sources of the
formation of thin (abortive) hairs, the matrix structures
of which are hidden in the thickness of the sebaceous
glands.

Prospects for further research.

The obtained data on the established features of the
structure of the skin of the scalp of men in normal con-
ditions and with androgenetic alopecia can be used in
practical health care (dermatovenerology) to optimize
the ways of overcoming the specified medical problem.
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TUNI3OBAHA MOP®ONOTNYHA XAPAKTEPUCTUKA BYA0BM LLKIPU BO/TOCUCTOI YACTUHU rONI0BU N0AN-
HWUY HOPMI TA NMPU BTPATI BOJ1OCCA

TuxoHoBsa 0. O., LWepcTioK O. 0., TapaceHKo f. A., binaw B. ., Cep6iH C. I., Ay6uHa C. O. TkaueHko O. T.

Pestome. Memor Hawozo 0ocnioreHHA Byno BCTaHOBAEHHA 3aKOHOMIPHOCTEN CTPYKTYPHOI opraHisaLii WwKipu
BOJIOCUCTOTO BiAAiny ronoBM YON0BIKIB Yy HOPMI 1 XapaKTep il nepebyaoBM y NpoLeci aHAPOreHHOI BTpaTh BOAOCCA.

06’ekm i MemoOu 0ocnioneHHA. ANna AOCATHEHHA NOCTABAEHOI METU MU BUKOPUCTOBYBA/IM KOMMNEKC METOAiB
4na MopdOoNoriYHMX AOCNIAMKEHD: CNOCOBM ENOKCUAHOT NAACTUHALLT BENMKMX LUMATKIB LIKiIpW; BUTOTOBAEHHSA Niac-
TMHYACTUX NONIPOBaHMX WidiB Ta iXHE 3abapBAtOBAHHA METUNEHOBMM CUHIM; IX BUBYEHHSA 32 AONOMOro 6iHOKY-
NIAPHOI IyNu 11 CBITI0BOrO MiKPOCKONa Y Big6MTOMY Ta NpoXigHOMY CBiTI.

Pe3ynbmamu 0ocnidxeHHs ma ix o62osopeHHA. OTpMMaHi HOBI AaHi, AKi PO3LWMPIOOTb | NOMNBAOTL CyYacHi
YABNEHHSA Npo OyA0BY LWKiPU BONOCUCTOI YaCTUHM FOJIOBU NILOAMHU 1 XapaKTep ii nepebyaosu npu o6auCiHHI. Ynep-
e NOKa3aHo, WO y npoueci aHAPOreHHOI BTpPaTH BOOCCA BNAMBY Aerpajalii 3a3HatoTb y nepLuy vyepry iHTpaaep-
ManbHi BonocsaHi donikynu. Liel npouec cynpoBoAKYETbCA YTBOPEHHAM arperaTHMX BoI0CAHMUX GONiKyNiB.

MoBHa BTpaTa BOIOCCA MPU aHAPOreHHil anonewii NpU3BoAnUTb A0 KOMMNEHCATOPHO-NPUCTOCYBasIbHOI nepeby-
[0BM LWKipN BONOCUCTOrO BigAiny rofioBu, WO BMPAXKAETLCA 3aMILLLEHHAM Y TinoAepMi NMyXKOi CMOAYYHOI TKaHUHM
YKMPOBOIO TKAHWHOO, PO3POCTAHHAM Y BCiX LWApaXx LWKipU KPOBOHOCHUX CYAMH, cepes, AKUX NPeBasItooTb BEHO3HI, a
TAKOXK Y 36iNblUEHHI KOHLEHTPALLT Ca/lbHUX 33103 Y CiTYaCTOMY LIapi AepMMU.

[JoBeneHo, Lo He3Baxatoumn Ha NOBHY BTPaTy BOOCCA NPV aHAPOreHHil anonewii y WKipi Bosocuctoro Bigainy
ro/IoBM MatoTb MicLEe repMiHaTMBHI eniTenianbHi eIeMeHTH, AKi € AXKepPenomMm yTBOPEHHA TOHKOro (abopTuBHOrO)
BOJIOCCA, MATPUYHI CTPYKTYPU AKUX CXOBAHI Y TOBLLi Ca/IbHUX 33/103.

BucHosku. OTpvMaHi pe3ynbTaTh He TiNbKM AONOBHIOKTL BifoMi dakTu, ane i 6inbw rMBOKO PoO3KpPUBAOTH
NPUHLMNM MopdosioriyHOi 6yA0BM LWKIPU BONOCUCTOrO BiaAiny ronoBM YONOBIKIB Y HOPMI M nicns aHAPOreHHoro
06AUCIHHA.
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Ha ocHoBi oaepKaHUX GaKTUYHUX AaHUX 0BrPYHTOBYETLCA MOJIOXKEHHA, BIAMNOBIAHO 40 AKOro BTpaTa BOAOCCA
npw aHAPOreHHin anoneLii He NPU3BOAUTL A0 NATONONIYHOT 3MiHW LWKiIPKU, @ KOMMEHCYETbCA 3a PaxyHOK ¢isionoriy-
HOT rinepTpodii iHWKX Ti TKAHWHHMX CKAaL0BUX.

Kntouosi cnosa: BonocAHi Gonikynu, aHaporeHHa anonel,isa, BOI0CUCTA YacTUHA FOI0BU, TepMiHATUBHI enemeH-
™.

TYPICAL MORPHOLOGICAL CHARACTERISTICS OF THE SKIN STRUCTURE OF THE HAIR PART OF THE NORMAL
HUMAN HEAD AND WITH HAIR LOSS

Tykhonova O. 0., Sherstyuk O. O., Tarasenko Ya. A., Bilash V. P., Serbin S. I., Dubyna S. O., Tkachenko O. T.

Abstract. The aim of our research was to reveal the peculiarities of the structural organization of the skin of the
scalp of men in normal conditions and the nature of its restructuring in the process of androgenic hair loss.

Object and research methods. To achieve the goal, we used a set of methods for morphological studies: methods
of epoxy plastination of large pieces of skin; production of lamellar polished cuts and their coloring with methylene
blue; their study using a binocular magnifier and a light microscope in reflected and transmitted light.

Research results and theis discussion. New data were obtained, which expand and deepen modern ideas about
the structure of the skin of the hairy part of the human head and the nature of its reconstruction during baldness. It
has been shown for the first time that in the process of androgenic hair loss, intradermal hair follicles are primarily
affected by degradation. This process is accompanied by the formation of aggregated hair follicles.

Complete loss of hair in androgenic alopecia leads to a compensatory and adaptive restructuring of the skin of
the scalp, which is expressed by the replacement of loose connective tissue in the hypodermis with adipose tissue,
the growth of blood vessels in all the layers of the skin, among which venous ones prevail, as well as in the increase
in the concentration of sebaceous glands in the retina layers of the dermis.

It has been proven that despite the complete loss of hair in androgenic alopecia, germinal epithelial elements
are present in the scalp skin, which are the source of the formation of thin (abortive) hair, the matrix structures of
which are hidden in the thickness of the sebaceous glands.

Conclusions. The obtained results not only supplement the known facts, but also more deeply reveal the principles
of the morphological structure of the skin of the scalp of men in normal conditions and after androgenetic alopecia.

On the basis of the received factual data, the position is substantiated, according to which hair loss in androgenic
alopecia does not lead to pathological changes in the skin, but is compensated by the physiological hypertrophy of
its other tissue components.

Key words: hair follicles, androgenetic alopecia, scalp, germinal elements.
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