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Features of Late Morphological Changes
In the Skin After Application of a Tattoo
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Abstract This study investigates the late morphological changes in the skin following tattoo application. The research
focuses on understanding how the skin's structure and appearance evolve over time after the introduction of tattoo ink. By
analyzing skin biopsies at various intervals post-tattooing, the study aims to identify long-term alterations in the dermal and
epidermal layers, including changes in collagen organization, inflammatory responses, and ink dispersion. The findings
provide insights into the skin's adaptive processes and potential implications for tattoo longevity and skin health.
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1. Relevance

In the USA there are 80 million people with tattoos about
statistics for 2019 in the. In Russia -14 million (10% of the
population) have tattoos. Of these, 18% are men and 5% are
women. The average number of tattoos among Russians is 2.
14% of people experienced complications associated with
tattoos, 84% did not. An interesting study was conducted in
the UK among people with tattoos. Of the 100 Englishmen
with tattoos, 68% are women and only 32% are men. The
average age of these people is 27 years. Of these, 88.6% are
people with higher education, 24% of them with an academic
degree. And only half of all respondents know about the
possible risks associated with tattooing.

World Health Organization (WHO) statistics “...infectious
pathologies during tattooing, methicillin Staphylococcus
aureus occupies a significant place...”." Therefore, monitoring
the hygiene and sterility of paints is an urgent need. The
potential carcinogenic risk of ink ingredients such as polycyclic
aromatic hydrocarbons remains clinically unproven, despite
tattooed individuals having been exposed to such potential
risk for a century. However, research is scattered, and potential
risks to the body, internal organs and fetus cannot be ruled
out.

Tattoos cause a wide range of clinical problems. Mild
complaints, especially sun sensitivity, are very common and
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occur in 1/5 of cases. Predominant medical complications
are allergies to tattoo pigment haptens or haptens produced
in the skin, especially in red tattoos, but also in blue and
green tattoos. The symptoms are severe and can be compared
to severe itchy skin conditions. Allergy to tattoos and local
reactions manifest as distinct clinical manifestations with
plaque-like, excessive hyperkeratotic, ulcerative-necrotic,
lymphopathic, neurosensory and cicatricial patterns. Reactions
to black tattoos are papulo-nodular and non-allergic and are
associated with agglomeration of soot nanoparticles.

Purpose of the study: study of late morphological changes
in the skin of white outbred rats after tattooing.

2. Materials and Methods of Research

To conduct an experimental study, 150 white outbred rats
of both sexes, weighing 200-250 grams, were selected under
standard vivarium conditions. These laboratory animals
received from the nursery were subjected to a mandatory
veterinary examination to identify existing diseases, assess
their condition and age. Accepted animals were quarantined
for 21 days to prevent the introduction of infectious diseases
into the vivarium.

All groups were formed at the same time. The laboratory
animals participating in the experiment were representative
in terms of age, sex, weight, housing and feeding conditions.
After 30 days of feeding, groups of laboratory animals were
humanely killed and necropsies were performed. When
killing and dissecting laboratory animals, biological safety
rules and ethical principles for working with laboratory
animals were observed. When working with laboratory
animals, all rules of biological safety and ethical principles of
working with laboratory animals given in the methodological
manual Nuralieva N.A., Bektimirova A.M., Alimova M.G.,
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Suvanova K.Zh. will be observed. “Rules and methods of
working with laboratory animals in microbiological and
immunological research”, approved by M3 of the Republic
of Uzbekistan on May 25, 2016.

To apply the tattoo, we used a convenient and modern tool,
which is now at the peak of popularity - the Cheyenne Hawk
Thunder Black tattoo pen, made in Germany.

To apply the tattoo, we used ink from the most famous
manufacturer - the American company World Famous Tattoo
Ink (WFTI), which produces high-quality blue pigment.

Morphological changes in the skin of white outbred rats
were identified, the results were recorded in journals, the
results were statistically processed and described in the form
of a research report.

Statistical processing of the obtained results was carried
out using the methods of variation statistics using the
application package Statistica for Windows. Digital data
was processed on a personal computer using the memory
of Microsoft Exell application programs. Information was
considered reliable if 2 and p<0.05.

3. Results and Discussions

To identify the features of late morphological changes in
the skin of white outbred rats, removal from the experiment
after the procedure was carried out after 30 days from the
date of tattooing. We collected 15 fragments of tattooed skin,
and as a control we used 10 fragments of tail skin from white
outbred rats before tattooing. The material was fixed in a 10%
solution of neutral formaldehyde for 24 hours, then passed
through alcohols of increasing concentration: 70-80-96-100°
and chloroform, embedded in paraffin, histological sections
were prepared, stained with hematoxylin and eosin and Van
Gieson.

Picture 1. Hyperecratic picture of the skin of white outbred rats during
histological examination. Microscopic appearance. Hematoxylin-eosin
staining. Oc 40 x 20 ob

According to histological analysis, we found that as the
time after tattooing increased (on the 30th day), the phenomena
of edema and acute inflammation decreased along with the
redistribution of pigment from the papillary dermis layer to
the reticular layer. Thus, single small granules of pigment
were observed in the papillary layer of the dermis, which
were located diffusely. Vacuolar degeneration of epidermal
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cells was detected directly near accumulations of tattoo pigment,
massive accumulation of blue pigment in the papillary layer
of the dermis, and areas of hyperkeratosis were identified in
the tattoo area. The fibers of the papillary layer of the dermis
were located quite tightly to each other, were thickened and,
when stained with hematoxylin and eosin, were represented
by homogeneous eosin masses, which may indicate the focal
development of hyalinosis.

On days 21-30, the main morphological changes were
observed in the dermis itself. The pigment dye accumulated
mainly in the papillary layer of the dermis, reaching in
some cases the terminal sections of the sebaceous glands.
Accumulations of pigment were observed between the
skin appendages, where a large number of macrophages
were present, in the cytoplasm of which blue granules were
detected. In this case, the bulk of the dye was located freely
among the fibers of the connective tissue, single lymphocytes
were visualized, and an abundance of blood vessels of moderate
blood supply was noted. An accumulation of dust-like
particles was observed in the epidermal cells, mainly in the
basal layers, which indicated the activation of Langerhans
cells, also belonging to the mononuclear phagocyte system.
In addition, individual cells of hair follicles containing blue
granules, which is probably due to the method of introducing
the dye and getting it into the cavity of the hair follicle.
Along with the abundant accumulation of pigment in the
papillary layer, vacuolation of cells of the basal layer with
pyknotic nuclei and areas of hyperkeratosis were noted,
which affects the ability of the epidermis to regenerate.

The connective tissue fibers were sharply thickened,
represented by homogeneous eosin masses (hyalinosis), followed
by the formation of a keloid. The vessels had normal blood
filling. When stained according to Van Gieson, the largest
amount of pigment was noted among the fibers of loose
fibrous tissue, while single granules were detected among
the collagen fibers of dense, unformed connective tissue.

Picture 2. Microscopic appearance. Hematoxylin-eosin staining. Oc 40 x
20 ob

These reactions show a flat thickening and elevation of the
entire tattoo anywhere in the tattoo where the problematic
color was applied. Large adherent scales may or may not
be present. Inflammation involving lymphocytes is often
significant and may spread to surrounding uninjured tissue.
the skin is serrated and concentrated in the outer dermis.
Histology may show interface dermatitis or any of the
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traditional histologic patterns, which may overlap in the
same bhiopsy.

Epidermal changes with some degree of hyperkeratosis
are characteristic. If the tattoo is a line, such as in tattooed
texts, the entire line will be affected. Plaque-like reactions
are mostly seen on red tattoos or shades of red and are a
manifestation of allergies. Green and blue tattoos can also
have this design as a result of allergies. When an allergic
reaction occurs, there may be a visible color change from
blue to green or from green to blue.

Therefore, based on the above data, it follows that late
morphological changes include hyalinosis, necrosis and
hyperkeratosis. The main morphological changes were observed
from the dermis itself. The pigment dye accumulated mainly
in the papillary layer of the dermis, reaching in some cases
the terminal sections of the sebaceous glands. According
to statistics, 1-5% of people who have had a tattoo
subsequently develop a secondary bacterial infection. There
was an accumulation of dust particles in the epidermal cells,
predominantly in the basal layers, which indicated the
activation of Langerhans cells.

Histological examination of skin samples from experimental
animals for all periods of the experiment revealed that all
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layers of the epidermis in the tattoo area were preserved. The
epidermis was represented by a basal layer, in the cells of which
a moderate number of mitoses was determined, a spinous
layer, a layer of granular cells containing a significant amount
of eosinophilic granules located at the border with the
stratum corneum, where keratinocytes formed scales.
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