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Abstract

The skin is at the interface between the organism and the environment, realizing the element of unity that the totality of the organs and systems
in the human body has. Through its structure and position on the human body, the skin has a main role in the economy of the whole organism;
it also has an aesthetic role. The objective of this study is to assess the embryological origin, anatomical and histological structure of the skin.
The skin consists of the epidermis, which is of ectodermal origin, and the dermis, which is of mesodermal origin. The most important functions
of the skin are the protection, thermoregulation, control of fluid loss, immunity, and sensory perception. The source of the cutaneous vessels
comes directly from arterial sources otherwise, as terminal branches of muscular vessels. Various specialized anatomical structures are placed
in the skin to receive different stimuli: free nerve endings, Merkel cells, Meissner corpuscles, Pacinian corpuscles, Krause bulbs, Ruffini
corpuscles, proprioceptors for cold and heat. Various post-lesion changes in the skin can affect daily activities in the sense of alienation and

isolation from significant people, and in some situations, can lead to job loss, neurotic disorders, and negative social consequences.
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INTRODUCTION

Since the beginning of civilization, physical appearance has
been an important criterion for defining the place, role, and
social connection of each person in front of others. The
physical aspect had a major contribution in determining the
social status, respectively the ascent or descent on the social
scale. Nowadays, a pleasant appearance ensures success in all
social plans, with a predilection for women, but with the
modernization of societies and gender equality policies, the
physical appearance of men tends to increase in importance
[1-3].

In high-paying jobs that do not have a high degree of
complexity, such as modeling, advertising, television, and
social media careers, physical appearance is used almost as
the sole criterion for inclusion. Therefore, the characteristics
of the skin have a major importance in beauty. The presence
of scars that affect the area of importance in the expression of
non-verbal language or those that modify the natural
symmetry of the face lead to aesthetic damage, and the
negative consequences of aesthetic damage are mainly felt in
the family and professional sphere, without losing sight of the
fact that any person suffers from awareness of unsightly
wounds or scars [4-6].

The objective of this study is to assess the embryological
origin, anatomical and histological structure of the skin.

Skin: Definition and Embryonic Origin

Human skin covers the entire exterior of the body. One of the
most important functions of the skin is the protection offered
to the body when interacting with the external environment
such as toxins, viruses, bacteria, ultrasound radiation, or
extreme temperatures. In addition, the skin includes several
functions such as thermoregulation through sweating, control
of fluid loss, role in immunity, and sensory perception. The
integument represents approximately 16% of body weight,
and in adults, it has a surface between 1.2 - 2.3 m2 [7, 8].

The anatomical structure consists of three layers: epidermis
(ectodermal origin) and dermis (mesodermal origin). Beneath
the dermis is the subcutaneous tissue, or hypodermis, whose
structure differs from that of the integument. The hypodermis
consists of loose connective tissue, a hypodermic adipose
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panicle that is rich in fat cells, and a macroscopic counterpart
of the superficial fascia ensuring the skin's loose adhesion to
the underlying layers [9].

The epidermis, as an embryonic origin, comes, like the
central nervous system, from the ectoderm. It consists of a
keratinized stratified squamous epithelium and other three
cell types that are less numerous: melanocytes, Merkel cells,
and Langerhans cells. Melanocytes are responsible for skin
pigmentation, and as an origin, they come from neural crests;
Langerhans cells are cells involved in the processing of
antigens and originate in the bone marrow; sensitive Merkel
cells are responsible for sensing pressure and also originate
in neural crests [10, 11].

As a rule, one type of skin is thick integument: smooth,
glabrous, or hairless skin, and the other type is thin, hairy
integument [12].

The epidermis is made up of five layers of keratin-producing
cells: the basal or germinal layer, the spinous layer, the
stratum granulosum, the stratum lucidum, and the stratum
corneum.

The basal layer of the epidermis presents a single row of
basophilic cylindrical or cuboid cells, located on the basal
membrane of the epidermis, at the level of the dermo-
epidermal junction, they present desmosomes that join the
cells together, and hemidesmosomes fix the cells to the basal
membrane of the epithelium. The basal layer consists of stem
cells and exhibits intense mitotic activity, being responsible
for the continuous renewal of the spinous layer. Human
epidermal cells renew at an interval between 15 and 30 days,
depending on age, and topography [13, 14].

The spinous layer consists of cuboid cells, with a central
nucleus and fine cytoplasmic extensions that contain bundles
of keratin filaments, called tonofilaments, and in the apical
portion, they present desmosomes, with a role in maintaining
intercellular cohesion and resistance to abrasion. For
example, plants contain several keratin filaments and
desmosomes. At this level, only the malpighian layer contains
stem cells [15].

The third layer of the epidermis is the granular layer; it shows
3-5 rows of flattened polygonal cells with cytoplasmic
content of keratohyalin granules. These cells do not have their
own membranes. The granular content layer acts as a barrier
that prevents the penetration of foreign bodies into the
granular layer, therefore determining the impermeability of
the integument. The stratum lucidum is translucent, and thin,
and shows flattened eosinophilic epidermal cells. The last
layer of the epidermis, the stratum corneum, has 15-20 rows
of keratinized, flattened, anucleated cells that contain keratin.
Corneal cells are continuously removed by desquamation at
the surface of the stratum corneum [16, 17].

The dermis is the second layer of the integument and derives
mainly from the mesoderm. It consists of collagen and elastic
fibers, fibroblasts, and blood vessels.

Embryological differentiation begins throughout the fourth
week of embryonic life. It is manifested by the differentiation
and proliferation of the ectoderm and mesoderm. During this
period, specialized structures appear such as hair, nails, sweat
and sebaceous glands, apocrine and mammary glands, and
teeth [18].

Studies have shown that hair, hair follicles, and teeth
originate from both, the epidermis and dermis, whereas nails
originate only from the epidermis. At birth, the skin is present
as a definitive stage of the multilayered epidermis. This,
throughout life, undergoes a continuous process of
modification, in which the old layers are replaced by new
ones. The skin thickness variate depending on gender,
location, and age. The dermis thickness is given by the
thickness of the integument because the epidermis is
normally constant throughout its lifetime. The greatest
thickness of the integument is approximately 1.5 mm, located
in the palm and plant, and the thickness is 0.05 mm at the
eyelids level [19].

Skin Structure

The first layer of the skin is the epidermis, which is in contact
with the environment. The epidermis does not contain blood
vessels and, therefore, is completely dependent on nutrition
on the dermis, which supplies it with nutrients through the
process of diffusion. This is a stratified squamous epithelium,
formed by keratinocytes in different stages of differentiation,
the least differentiated are those in the deep layer, and the best
differentiated are in the superficial layer. The substructure of
the epidermis consists of 4 layers starting from the depth with
the germinal layer, the spinous layer, the granular layer, and
the corneous layer.

Keratinocyte

The germ layer or basal layer is located immediately above
the dermo-epidermal junction. It consists of a single layer of
keratinocytes and is connected to the basement membrane
through hemidesmosomes. After dividing and differentiating
keratinocytes, they move from the deep layer to the more
peripheral layers. In the stratum corneum, the keratinocytes
are completely differentiated and lose the nucleus, which is
subsequently sloughed off in the skin renewal process [20].

Melanocyte
It is the cell whose main function is the production of pigment
and melanin (it absorbs ultraviolet radiation, produced by the
sun, with a mutagenic effect). Melanin accumulates in
organelles called melanosomes, which are embedded in the
dendrites that anchor the melanocyte to the surrounding
keratinocyte. There is a process of transfer of melanosomes
by phagocytosis to keratinocytes where they are stored in the
form of granules. Melanocytes are developed in the epidermal
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basal layer, moreover, in the retina, hair follicles,
leptomeninges, etc. The ratio between melanocytes and
keratinocytes is 1:4, in zones exposed to the sun, and in those
less exposed to the sun, the ratio is 1:30. The absolute number
of melanosomes is equal in both sexes and different races [21,
22].

The difference in pigmentation between individuals is due to
the different sizes of the melanosomes. Exposure to the sun
causes the production of melanocyte-stimulating hormone
(MSH), cortico-stimulating hormone, estrogen, and
progesterone, which together stimulate melanin production.
Melanin is synthesized in melanocytes, and its storage is at
the level of epithelial cells that contain a greater amount of
melanin compared to melanocytes [23]. Skin pigmentation is
conditioned by 3 factors:

e  Melanin synthesis rate at the level of melanocytes;

e  Transfer of melanin granules in keratinocytes;

e Storage of granules at the level of keratinocytes.

Melanocytes secrete a dark brown pigment called eumelanin,
a pigment specific to red hair, and pheomelanin, which
contains a large number of cysteine molecules. With
advancing age, a decrease in the number of melanocytes
because it was observed that melanocytes cannot reproduce
[24].

Langerhans Cells

These cells originate from the bone marrow. The Langerhans
cells (LCs) are detected in the basal layer, spinous and
granular layer. They perform as antigen-presenting cells,
having a role in the body's immunity. They can phagocytose
foreign antigens, process them into short-chain peptide
segments, bind them to the major histocompatibility complex,
and then present them to lymphocytes for immune system
activation [25].

Merkel Cells
They come from the neural crest and are distributed on the
palmar side of the fingers, in the nail bed, in the genital
region, and other zones of the skin. The Merkel cells are
discerned in the sensation of fine touch. It is assumed that
they have the role of mechanoreceptors, but some studies
have shown the possibility of their belonging to the diffuse
neuroendocrine system. The dermis is a structure consisting
of 2 layers, the external or the papillary dermis, and the other,
deep, is the reticulated dermis. It supports the epidermis and
attaches it to the hypodermis. The papillary dermis is thin, it
is composed of loose connective tissue, which contains elastic
and reticular fibers, capillaries, and collagen. The reticular
dermis is the thicker layer and consists of dense connective
tissue, which contains larger blood vessels, and interspersed
elastic and collagen fibers, ordered in parallel layers to the
surface. Furthermore, this layer comprises lymphatics,
fibroblasts, nerve endings, mast cells, and epidermal
appendages. These components of the dermis are surrounded
by a gelatinous fundamental substance containing

glycoproteins, mucopolysaccharides, and chondroitin sulfate
[10].

The profound area of the dermis is unequal and the margins
of the subcutaneous layer of adipose panicles act as a shock
absorber for the skin.

Fibroblasts form the majority of cells in the dermis. The
fibroblast produces elastic fibers and procollagen.
Procollagen is divided by proteolytic enzymes into collagen,
which is then combined and becomes a reticulated network.
This tight collagen network provides the strength and
resistance needed to withstand mechanical force. Collagen
represents 70% of the weight of the dermis and is made up of
85% type | collagen and 15% type Il collagen. Elastic fibers
make up less than 1% of the dermis’ weight, but they have an
important functional role, resisting deformation forces and
restoring the skin's original shape [26].

Dermo-Epidermal Junction

This is a wavy basement membrane that connects the
epidermis to the dermis. It consists of two laminas: lucida and
densa. Lamina lucida is this and lies straight on the basal layer
of the basal keratinocyte layer. Lamina densa is thicker, it is
in contact with the underlying dermis. The dermal papillae
hold capillaries and lymphatics, arranged perpendicular to the
skin area. These digitiform projections are bordered by
related projections in the epidermis. These asymmetrical
junctions increase the exchange area for nutrients, oxygen,
and catabolism products, through the dermis and the
avascular epidermis [27].

Accessory Glands of the Epidermis

Epidermic appendages are intradermal structures, covered
with epithelial cells. These appendages have a great potential
for differentiation and division, important in the formation of
epithelial cells that can fulfill the role of re-epithelialization
in case of removal of the overlying or destroyed epidermis
(superficial burns, excoriations, or skin graft). Epidermal
appendages comprise sebaceous and sweat glands, apocrine
and mammary glands, and hair follicles. These are frequently
found in the depth of the dermis and can even be placed on
the fat in the hypodermic layer, this placement consists of the
remarkable capacity of re-epithelialization even in deep skin
lesions. Holocrine glands or sebaceous glands are
encountered on the whole side of the body, excluding the
palms, soles, and the dorsal side of the foot. The elevated
concentration is found on the scalp and face, where it is the
most common place of acne origin. The common function of
the sebaceous gland is to secrete sebum, which is a complex
of oils, which includes triglycerides, fatty acid excretion
products - ceruminous esters, cholesterol ester, squalene, and
cholesterol. Sebum greases the skin to protect the skin against
abrasion and makes the skin impermeable to moisture.

Sweat glands or eccrine glands are located on the entire area
of the body, except the red lip, external auditory canal, labia
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minora, nail bed, the glans penis, and the inner face of the
foreskin. The most condensed areas are in the palms, soles,
and armpits. Every gland is composed of a spiral, the
secretory intradermal portion that connects to the epidermis
through a straight, distal duct. The common function of sweat
glands is to secrete sweat, which cools the body by
evaporation [28, 29].

The hypothalamus contains the thermoregulatory center that
controls the sweat glands' activity through a sympathetic
nerve. The production of the sweat glands is set when the
body temperature exceeds the normal temperature [30].

Apocrine and Mammary Glands
Apocrine glands are comparable in structure, but not identic
to eccrine glands. They are found in the armpits, in the
anogenital region and modified glands are found in the
external auditory canal (ceruminous glands), and eyelids.

Moll's glands and breasts (mammary glands).

They secrete odor and do not function before puberty, which
probably means that they have a vestigial function. The
mammary gland is considered to be a highly specialized
apocrine gland [31].

Hair follicles are anatomic structures formed by both, the
epidermis and dermis. On the body, these follicles are located
on the entire surface, excluding the palms, soles, clitoris, labia
minora, glans, portions of the fingers and toes, and
mucocutaneous junction. The sebaceous glands regularly
open in these follicles, rather directly on the skin surface, the
whole complex being called pilosebaceous unit.

The hair bulb is the base of the hair follicle, placed profound
in the dermis, however at the level of the face it can be placed
on the subcutaneous fat, a particularly important aspect in the
remarkable ability of re-epithelialization, even in very deep
wounds. Hair growth has two cyclical phases, the anagen
phase represents the growth, and the second, the telogen,
represents the latent phase. The transition into these two
phases is termed the catagen phase. The anatomical
localization and period of the anagen phase are correlated to
the length of the hair produced [32].

Subcutaneous Tissue
The subcutaneous tissue or hypodermis presents a connective
structure that provides the loose resistance of the skin to the
underlying anatomical formations. It contains adipocytes that
have different sizes, depending on the nutritional status of the
person.

Skin Phototype

The quantity of melanin pigment determines the individual
skin color. The pigment in the skin can be determined
genetically otherwise, it can be received throughout varied
disorders. The pregnancy represents one hormonal factor that
changes the quantity of melanin secretion and its distribution.

Among the factors that condition skin color, we note the
content of melanin and carotene, the number of blood vessels
in the structure of the dermis, but also the color of the blood
that circulates through them [33].

The Fitzpatrick scale is used to classify the complexity of the
skin's response to exposure to ultraviolet rays. This scale is
based on individual history of sunburn and tanning and is
utilized for clinical assessment of the pigmentation of the
face, prior to skin resurfacing methods, for prognosis and
adverse effects. The scale divides the skin into six types, the
first corresponds to the color of white or freckled skin, having
characteristic sunburns always produced by exposure to
ultraviolet rays and never tanning [34-36].

Vascularization of the Skin

Cutaneous vessels originate from the underlying vessels.
Each vascular source provides a three-dimensional area of
skin, from bone to skin, in a formation called angioma.
Adjacent angiosomes have vascular connections between
them, through small- or normal-sized vessels. The source of
the cutaneous vessels comes directly from arterial sources
(perforating  septo-cutaneous or  fasciculo-cutaneous)
otherwise, as terminal branches of muscular vessels
(perforating musculo-cutaneous). In the course of their route
to the integument, cutaneous vessels cross through or past the
connective tissue network and give branches to each tissue
they come into close contact with (muscle, fascia, nerves,
bone, and fat). Blood vessels come from the deep fascia, and
enter surrounding the intramuscular and intermuscular
septum, near the tendons. These vessels go into the skin to
organize the dermal and subdermal plexus [35].

The dermis holds both, superficial and profound plexuses
placed horizontally. These plexuses are interconnected by
communicating vessels oriented perpendicular to the surface
of the skin. Cutaneous vessels anastomose with other
cutaneous vessels to create a continuous network in the skin.
The lymphatic vessels are parallel to the blood vessels and
have an important role in the preservation of plasma and
proteins, bacteria, and antigenic substances. The blind ends
of the lymphatic capillaries are formed at the level of the
interstitial space of the dermal papillae. These nonvalvular,
superficial dermal vessels drain into the dermal and
subdermal valvular plexuses and fuse to form lymphatic
channels that flow through numerous lymph nodes, which
filter the lymph on its way to the venous circulation near the
junction of the subclavian vein and the internal jugular vein
[36].

Skin Innervation

Sensory perception is of critical importance in avoiding
pressure, traumatic or mechanical forces, and extreme
temperatures. Various specialized anatomical structures are
placed in the skin to receive different stimuli. Merkel cells
(located in the epidermis, in the skin ridges, and sheaths of
hair follicles) and Meissner corpuscles (located in the papillae
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of the dermis) detect light touch. They are placed in the
dermal papillae and have a maximum concentration at the
level of the fingertips [37].

Furthermore, the Pacinian corpuscles are located in the deep
dermis, moreover, in the hypodermis, their function is to
detect pressure. According to Sherrington, there are two
forms of tactile sensitivity: protopathic and epicritic.
Protopathic is an undifferentiated, coarse, diffuse tactile
sensitivity, and epicritic represents fine, discriminative tactile
sensitivity. The pain is passed through free nerve endings,
placed in the epidermis, in the basal layer. If a certain
intensity of thermal or tactile sensation is exceeded, it will be
perceived as pain.

Krause bulbs recognize cold and Ruffini corpuscles detect
heat. Proprioceptors for cold and heat are placed in the
external dermis. The cutaneous nerves accompany the path of
blood vessels.

The area innervated by one spinal nerve or one part of the
spinal cord is called a dermatome. Adjacent dermatomes can
overlap, this is crucial when conducting anesthesia at the
level of nerve blocks [38, 39].

CoNcLusION

The skin is at the interface between the organism and the
environment, realizing the element of unity that the totality of
the organs and systems in the human body has. Through its
structure and position on the human body, the skin has a main
role in the economy of the whole organism; it also has an
aesthetic role. Various post-lesion changes in the skin can
affect daily activities in the sense of alienation and isolation
from significant people, and in some situations, can lead to
job loss, neurotic disorders, and negative social
consequences.
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