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genetic building in the hypertonic patients and in their family members (hypertonic).
12.30-12.45 Olga Krapivnikova. Ryazan State Medical University. PhD in Medicine.
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CELL CLASSES AND TYPES WHICH ARE ESSENTIAL DURING SKIN REGENERATION

IMaia Matoshvili, ?Davit Tophuria
L2Dermato-Venerology Department, Human Normal Anatomy Department, Thilisi State Medical University
ABSTRACT

The Skin has the natural ability to heal and replace damaged and dead cells regulated by a network of complex immune
processes. This ability is conferred by the population of resident immune cells that act in coordination with other players to
provide a homeostatic environment under constant challenge. In this article we conclude that near future discoveries using
such innovative strategies will not only help us achieve better therapeutic products for skin-related immune disorders but
will also foster ideas toward novel cosmetic formulations and topical applications for improving skin’s regenerative potential.
Keywords: damaged and dead cells, resident immune cells, therapeutic products.

The stem cells are involved in the renewal and regeneration of the epithelium of various organs. The largest reservoir of
epithelial stem cells in the human body is the skin. This organ is a specialized interior barrier protecting the body from the
influence of physical, chemical, environmental and biological factors[1], ensuring at the same time the reception of signals
from the external environment. Skin is also involved in numerous physiological processes which determine the
homeostasis of the body.

Renewal and regeneration of the epidermis which is the outer layer of the skin, is possible by the presence of different
populations of stem cells that reside in microenvironments (niches),that creates specific conditions to preserve the
biological properties of these cells. Because divisions of cells in niches are quite rare, it became possible to distinguish
them from other rapidly proliferating cells of the skin. On this basis, the stem cells in the interfollicular epidermis, bulge
region of the hair follicles, and within the sebaceous glands were located.

Tissues have a natural capacity to replace dying cells and to heal wounds. This ability resides in resident stem cells, which
self-renew, preserve, and repair their tissue during homeostasis and following injury. The skin epidermis and its
appendages are subjected to daily assaults from the external environment [2.3]. A high demand is placed on renewal and
regeneration of the skin's barrier in order to protect the body from infection and dehydration and to heal wounds. This
review focuses on the epithelial stem cells of skin, where they come from, where they reside, and how they function in
normal homeostasis and wound repair.

Moreover hair follicles are suggested to be a niche for melanocyte progenitor cells and other multipotent stem cells derived
from the neural crest, as well as mesenchymal stem cells. The presence of stem cells that are characterized by high
proliferative potential and the ability to self-renew allow maintaing homeostasis and regeneration of epidermis.
Identification [4], isolation and characterization of epithelial stem cells is necessary to understand skin diseases
background, develop effective methods for their treatment and for wider use of stem cells in regenerative medicine, gene
therapy or cosmetology.

The stem cells variations and types represent a novel hope for regenerative medicine. In adult life, stem cell deposits are
kept in organ niches; the need for tissue or organ regeneration mobilizes stem cells via the SDF-1-CXCR4 regulation axis.
Constant regeneration of the skin is achieved due to stem cell differentiation within the epidermis and the hair follicle; thus,
skin may serve as an excellent source of stem cells. This is of paramount importance in the treatment of chronic skin
wounds and burns

The enormous interest in the biology of stem cells (SC) is related to their capacity for self-renewal, replication and
differentiation to other cells that build different tissues and organs. SCs replenish lost cells throughout an organism’s
lifespan. SCs have the capacity for unlimited replication that gives a population of ‘sister’ SCs. These cells are responsible
for self-renewal and differentiate into tissue-specific cells[5].

This process maintains the constant number of aging somatic cells, which become apoptotic. In the future, SCs could be
used in the treatment and regeneration of organs and tissues. The implantation of SCs could be applied instead of the
transplantation of tissue and organs [6.7]. This would be a huge step in regenerative medicine.

There are several types of SCs, which differ one from another in their proliferation and differentiation capacity. The less
mature SCs have greater possibilities of differentiation and replication. Previous research suggested that tissue-committed
stem cells (TCSCs) showed plasticity i.e. the possibility of these cells transdifferentiating into other TCSCs under the
control of environmental factors. For example, hematopoietic stem cells (HSCs) could differentiate into heart stem cells,
hepatic stem cells or pancreas stem cells. The new hypothesis on this subject is that stem cell niches are not only colonized
by TCSCs but also contain pluripotent stem cells (PSCs)[8.9], which can differentiate into specific tissue. PSCs express
embryonic markers such as Oct4, Nanong and Rex-1 and give rise to SCs specific for various tissues and organs; some
of them are deposited during embryogenesis in organs and can survive in these localizations to adulthood. Kucia and
Ratajczak confirmed that bone marrow (BM) and other tissue of adults is equipped with PSCs — the very small embryonic-
like stem cells (VSELSs). The morphology of these cells and their immunohistochemical features are similar to those of
early embryonic SCs. They were initially isolated from murine BM as a homogenic lineage Sca-1+lin- -CD45— which
demonstrates coexpression of PSCs markers such as SSEA-1, Oct-4, Nanog and Rex-1.

Direct electron microscopy showed cells with a large nucleus with euchromatin and narrow cytoplasm. The cells are
isolated from human BM, circulating blood and umbilical cord blood as CD34+CD133+CXCR4+lin-CD45—, small size cells
(7 ym in diameter ) [19-21]. In vitro, they differentiate into all three germ layers [16]. These cells are enriched for mMRNA
for skin epidermis like Trp63, Krt2-5, BNC. During ontogenesis, VSELs are deposited in BM and in other organs (tissues)
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and are mobilized in cases of organ and tissue damage for their regeneration. Their number is higher in young individuals
and decreases with age. The stem cells migration, which is the key process in their development and regeneration, is
regulated by the axis CXCR4-SDF-1. CXCR4 receptor has been described in many types of tissue-specific SCs including
nervous tissue, skeletal muscles, heart, liver, endothelium, tubules of nephron, pigment cells of retina and embryonic PSC.
SCs follow the SDF-1 gradient. The SDF-1 is expressed in stromal, endothelial, cardiac, skeletal muscle, liver, brain and
renal cells. Recently, the alternative receptor for SDF-1, CXCR7, was described.

The damage of tissue increases expression of SDF-1 that attracts CXCR4+ SCs, which are necessary for organ reparation.
The expression of SDF-1 can be up-regulated by HIF-1a and down-regulated by steroids, granulocytes colony stimulating
factor (G-CSF) and transforming growth factor (TGF-b1) [10]. Investigators have found SCs in the niches of the epidermis.
PSCs as Oct4+ embryonic cells or as non-epidermal non-melanocyte Oct4+Nanog+ cells have been identified in the same
niche. The association of these cells with VSELSs requires further investigation. Dyce et al. determined that SCs isolated
from the skin include a population capable of differentiating into oocyte-like cells expressing Oct4 and other markers
characteristic for oocytes. The hypothesis on the migration of cells of epiblast — primordial germ cells (PGCs) — into
nongonadal niches during early embryogenesis may explain their presence in the skin. Obtaining PSCs from the skin may
potentially give us new uses for these cells in terms of treatment, and become a new experimental model for in vitro studies.
Cells are the main component of the tissue-engineered skin used for burn therapies. They include both stem and somatic
cells and can be divided into three main groups: autologous, allogeneic and xenogeneic. One of the main trends in choosing
a cell type for patient treatment is the use of autologous cells as they do not cause immune rejection and their tumorigenicity
is low due to the absence of epigenetic manipulations. Nowadays, animal cells are not widely used for skin tissue
regeneration, only ECM or its components that they synthesize. Plant stem cells, which are commonly applied in cosmetics,
can be interesting as they have no use limitations when compared to animal and human cells. Of course, they cannot be
used in skin substitute development as a cell component; but they can provide bioactive substances, which can improve
the wound healing processes.

Fibroblasts and keratinocytes are common cells used in products for wound and burn healing. Keratinocytes are the major
cell component of the epidermis and responsible for its stratified structure and form numerous tight intercellular junctions.
Fibroblasts are the main cell type of the dermis and produce ECM components and secrete various growth factors (TGF-
B), cytokines (TNF-a), and matrix metalloproteinases, which ensure the ECM formation and keratinocyte proliferation and
differentiation. Commercial products such as Epicel, Cryoskin, and BioSeed-S contain keratinocytes; Dermagraft,
TransCyte and Hyalograft 3D—fibroblasts; and Apligraf, Theraskin, and OrCell—a combination. The use of these cells
enables the large-scale production of standardized product batches. However, these materials are mostly non-permanent
bioactive dressings, which provide cytokines, ECM, and growth factors for the successful skin reparation [11]. Immune
rejection is commonly reported with allogeneic fibroblasts and keratinocytes, but this is mostly shown for allogeneic
keratinocytes that can be explained by the difference in HLA expression and cytokine production.

Progenitors of mast cells, myeloid cells and lymphoid DC travel through the bloodstream and migrate to the dermis where
they mature as a result of resident elements. The predominant tissues in the bone marrow are MSCs and fibroblasts.
MSCs from hair follicles arising from the neural crest are the closest to this sort judging by their properties.[12] It Is worth
a mention to state that the quantity of platelets increases during an immune response due to their special properties. The
dermis is the structural and functional backbone of the epidermis. It provides access to cells within circulation which are
strictly regulated. These selective cells can practically only be found within this area. This is primarily keratinocytes, LC
and yo T lymphocytes. The last two function as part of the innate as well as the adaptive immunity, which links both the
skin compartments with the entire body. This is required to present antigens traveling through the lymphatic path in the
dermis followed by the lymphatic follicle. y& T lymphocytes support keratinocytes and promote their regeneration.

Fetal fibroblasts are of particular interest because they can significantly improve skin repair due to the high expansion
ability, low immunogenicity, and intense secretion of bioactive substances such as basic fibroblast growth factor, vascular
endothelial growth factor, and keratinocyte growth factor. However, ethical issues limit their application.Epidermal stem
cells (ESC) are of particular interest for skin tissue regeneration as they have favorable features such as high proliferation
rate and easy access and keep their potency and differentiation potential for long periods. They are one of the skin stem
cell types, either heterogeneous or autogenous origins. ESC are mostly connected to the process of skin regeneration.
They are rare, infrequently divide and generate short-lived and rapidly dividing cells, which are involved in the regeneration
process. Their main population, responsible for skin repair, is located in the basal layer of the epidermis; however, they
can also be revealed in the base of sebaceous glands and the bulge region of hair follicles. Moreover, as they can be
easily derived from the patient’s skin and transplanted to the same patient, ESC are not restricted by ethical issues. Grafts
containing autologous holoclones ESC have proven to be effective in treating vast skin defects: epidermolysis, skin and
ocular burns [13].

Mesenchymal stromal cells (MSC) have similar (not identical) features as ESC and can be derived from various tissues,
even the skin as mentioned previously. They have a high differentiation potential and a certain degree of plasticity and
may generate cells of mesodermal, ectodermal, and endodermal lineages. Moreover, paracrine, trophic, and
immunomodulatory MSC properties enable their clinical use. MSC can migrate to the injured tissues, differentiate, and
regulate the tissue regeneration by the production of growth factors, cytokines, and chemokines. Their immunomodulatory
activity is based on the release of anti-inflammatory cytokines and the inhibition of proliferation of CD4+ and CD8+ natural
killer cells, T cells, and B cells. MSC are considered to be hypoimmunogenic because they do not express class | and I
molecules of the major histocompatibility complex (MHC) and co-stimulatory proteins (e.g., CD40, CD80, CD86)[14].
Therefore, the transplantation of allogenic MSC has a low risk of the immune rejection. In burn therapy, adipose-derived
stromal cells refined from the stromal vascular fraction are widely applied because of their easy access and isolation
procedure and inspiring improvement of the healing processes. They are showed to preserve their therapeutic effects after
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freezing that ensures their multiple use. It is worth mentioning that even the freshly isolated stromal vascular fraction is
showed to be effective in burn therapy, but compared to adipose-derived stromal cells, it can release high concentrations
of inflammatory mediators. However, the number of randomized controlled preclinical and clinical trials remains
insufficient. Among the MSC derived from other tissues (adipose tissue, umbilical cord, etc.) the MSC derived from bone
marrow (BMSC) requires special attention.

They also possess plasticity and can differentiate into tissues of mesodermal, ectodermal, and endodermal origin. BMSC
are considered to participate in the skin development. It has been reported that bone marrow can generate not only
hematopoietic and mesenchymal cells but also fibroblast-like cells that are located in the dermis and actively proliferate in
the skin during the regeneration processes.

The possible disadvantages of BMSC are that the tumor microenvironment may induce changes in the angiogenesis ability
and anti-tumor response[15]. Moreover, they may generate tumor-associated fibroblasts and shift a normal immune cell
phenotype to an immunosuppressive and tumor promoting one.Nowadays, the greatest interest in tissue regeneration
belongs to induced pluripotent stem cells (iPSC); using somatic cell reprogramming like a magic wand, we can develop
patient-specific cells with a tailored phenotype and apply them in clinics.

The most commonly used cells for cell reprogramming are dermal fibroblasts, melanocytes, and keratinocytes since they
can be easily accessed and isolated from punch biopsies[16]. Research has shown that both murine and human iPSC can
be differentiated into dermal fibroblasts, keratinocytes, and melanocytes, opening a door for iPSC technology into
dermatology applications.

The interesting fact is that fibroblasts achieved via this technique may show increased properties compared to those of the
parental fibroblasts, e.g., the exceeded ECM production. This might be related to the changed epigenetic signature that
occurs during iPSC differentiation and is critical for their use in skin tissue regeneration [17]. However, when cells are
reprogrammed with tumorigenic c-Myc and this transgene remains in iPSC, the risk of tumor formation increases, because
c-Myc might be reactivated. Since modern methods for cell purification cannot ensure the full separation of differentiated
cells from iPSC, undifferentiated and partly differentiated cells may be implanted into a patient and increase the possibility
of tumor formation. Further, use of lineage-tracing concepts in such regenerative experimental model systems will enhance
our understanding of molecular events and trigger factors that are responsible for immune cell trafficking to sites of
regeneration, post skin injury.

Taken together, we conclude that near future discoveries using such innovative strategies will not only help us achieve
better therapeutic products for skin-related immune disorders but will also foster ideas toward novel cosmetic formulations
and topical applications for improving skin’s regenerative potential.
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FEW IMPORTANT ASPECTS OF USAGE OF BIOLOGIC AGENTS IN THE DERMATOLOGY
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ABSTRACT

The Biologic therapy has dramatically changed the way medicine, and specifically dermatology, is practiced today. The
use of biologic agents in dermatology is evolving, with psoriasis being the most common indication for which biologics are
used currently. However, several other dermatologic diseases seem to be responsive to biologic therapy, and continuing
research and development efforts are elucidating the benefit-risk profiles of various biologic medications in these
dermatologic conditions. Understanding their mechanisms of action, labeled and off-label uses in dermatology, and
common adverse effects helps to inform clinical decision making and improve patient outcomes.

Keywords: biologic agents in dermatology, dermatologic diseases, various biologic medications.

Biologics currently represent a new hope for managing psoriasis. Dermatologists might find themselves faced with an
opportunity to experience a novel step in therapy.

Biologics are medications made from human or animal proteins. They are designed to specifically target biologic pathways
that cause inflammation in the skin and other organs. Biologics have been used in many people worldwide to treat
severe psoriasis [1], psoriatic arthritis, other types of arthritis and inflammatory bowel diseases (e.g. Crohn’s disease).
Biologic medications are given as injections. Acondition such as psoriasis develops in people who are genetically
predisposed.

Immune cells are triggered and become overactive, creating inflammation in the skin (which we recognise as psoriasis)
and, in some cases, the joints (psoriatic arthritis). Biologics work in different ways to traditional treatments by blocking the
activation and behaviour of immune cells that play a role in a disease such as psoriasis. Examples of biologic drugs
currently used in Australia to treat psoriasis include etanercept (enbrel), adalimumab (humira), infliximab (remicade),
ustekinumab (stelara) and secukinumab (cosentyx) [2].

Biologics are associated with an increased risk of new infections or reactivation of old infections. With long-term treatment
there may be an increased risk of lymphoma.

Prior to starting on a biologic drug, your dermatologist will carefully review your medical history and examine or test you
for evidence of tuberculosis, HIV and other chronic infections, significant heart disease or significant evidence of
atherosclerosis and past history of cancer.

It may be necessary to have a booster for some childhood diseases such as whooping cough, diphtheria or polio. You
should be immunised against hepatitis A and B as well. Necessary live vaccines will be given prior to commencing
treatment.

A number of blood tests, a chest X-ray and other investigations will be required. Biologic drugs are rated category B or C
in pregnancy, and planned pregnancy needs to be discussed with the treating doctor.

Live or attenuated vaccines should not be given while taking biologics. These include vaccines such as herpes zoster,
influenza (including nasal form), measles, mumps, rubella rotavirus, oral polio vaccine, smallpox, varicella, yellow fever,
typhoid (oral form) and BCG injection.

It is important to remember that all systemic medications, whether traditional or the newer biologics, have broad effects
and people undergoing treatment have to be carefully monitored.

The target-specific mediators of inflammation have become an important and useful part of the dermatologists’ treatment
armamentarium. They modulate the immune system through stimulatory or inhibitory actions, acting at only specific parts
of the immune system; hence, their safety profile is generally considered to be more favorable than that of traditional
systemic immuno-suppressive agents. Nevertheless, they are not devoid of adverse reactions, a few of which are
associated with significant morbidity[3].

The initial over enthusiasm though has been replaced by a guarded and cautious approach now, with increasing years of
experience with these drugs. The following account focuses attention to the biologics, which are/or may become useful in
dermatological diseases. Broadly, these include agents acting against tumor necrosis factor-a (TNF-a), those acting on
cell surface receptors, fuspion proteins and intravenous immunoglobulins (IVIG).

The tumour necrosis factor-alpha (TNF-a) is a potent proinflammatory cytokine exerting pleiotropic effects on various cell
types and plays a critical role in the pathogenesis of chronic inflammatory diseases, such as psoriasis. Accumulating
evidence suggests that not only soluble TNF-a (sTNF, a homotrimer of 17 kDa monomers), but also its precursor form
(transmembrane TNF [tTNF], a homotrimer of 26 kDa monomers) is involved in the inflammatory response. sTNF is
released as a soluble cytokine after being enzymatically cleaved from its cell-surface-bound form (tTNF) by TNF-a-
converting enzyme, TNF is produced by numerous cell types, including immune cells (B cells and T cells, basophils,
eosinophils, dendritic cells, natural killer cells, neutrophils and mast cells), nonimmune cells (astrocytes, fibroblasts, glial
cells, granuloma cells and keratinocytes) and many kinds of tumor cells[4].

The biological activity of TNF-a is triggered by binding to one of two structurally distinct receptors: TNF receptor type |
(TNFRI [or p55 or CD120a]) and TNF receptor type Il (TNFRII [or p75 or CD120b]). TNFRI and TNFRII are present in all
cell types except erythrocytes. Upon binding to TNF receptors, both transmembrane and soluble TNF-a mediate pleiotropic
effects (apoptosis, cell proliferation and cytokine production). Three anti-TNF agents, Infliximab (INF), Adalimumab (ADA)
and Etanercept (ETN) are approved worldwide for the treatment of psoriasis. INF and ADA are anti-TNF monoclonal
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antibodies. INF is a human-murine chimeric monoclonal antibody with a constant human region (Fc) and a variable mouse
region and ADA is a fully human IgG1 monoclonal anti-TNF antibody. [5].

Both have two binding sites for TNF-a and present high specificity, affinity and avidity for the citokyne. ETN is composed
of the extracellular portion of two human TNFRII linked to a Fc portion (CH2 and CH3 domains) of human IgG1. ETN is
supposed to form 1:1 complex with the TNF-a trimer. INF and ADA form stable complexes with TNF-a, while ETN forms
relatively unstable complexes. The TNF-a-producing cells temporarily express TNF-a in their plasma membranes (tTNF).
INF, ADA and ETN bind to transmembrane TNF-a with similar affinities that are lower (weaker) than for soluble TNF-a.
Since INF and ADA are 1gG1 antibodies, binding to tTNF, they are capable of complement fixation and also can produce
the destruction of the TNF-a-bearing cell by antibody dependent cell cytotoxicity (ADCC).

ETN possess the Fc portion of IgG1 that can induce ADCC, but it does not carry the CH1 domain of IgG1 which is important
for the activation of C3. Thus, differential clinical efficacies of anti-TNF agents may be explained by their different action
on transmembrane TNF-a-bearing cells. The two main sources of TNF-a in the body are lymphocytes and macrophages
(cells which form the granulomas) and the STNF is essential for the maintenance of granulomas architecture[6]. ADA and
INF induce complement-dependent cytotoxicity, ADCC and outside-to-inside signalling through transmembrane TNF-a
and seem to be more potent than ETN in the elimination of transmembrane TNF-a-bearing macrophages and
transmembrane TNF-a-bearing T cells. Therefore, they are very effective in disrupting granulomas, being indicated in the
treatment of granulomatous diseases such as Crohn’s disease.

However, the occurrence of reactivation of latent TB is more common in patients receiving ADA and INF than in patients
treated with ETN or with other biologics that do not directly inhibit the TNF-a (for example, the interleukin inhibitors). ADA
and INF are more effective than the ETN in the treatment of plaque psoriasis. The most common adverse effects of ADA
and ETN (subcutaneous use) are reactions in application sites while the most common adverse effects related to INF
(intravenous use) are infusion reactions. Another common side effect of anti-TNF agents are common infections (especially
of the upper respiratory tract).

As a result of the immunological alterations provoked by TNF-a inhibitors, the use of these drugs has been associated with
severe infections of viral, bacterial and fungal etiology so it is essential to properly monitor the patients using these drugs
and to know all their common and rare possible adverse effects. The inhibitors of interleukins (ustekinumab - UST and
secukinumab - SEC) are more effective in the treatment of plaque psoriasis than the anti-TNF agents as they act directly
on the Interleukin (IL) -23/17 axis (the protagonist of the immunopathogenesis of psoriasis)[7].

By the way, the main mechanism of action of the anti-TNF agents in plaque psoriasis appears to be the inhibition of STNF
involved in the activation of dermal dendritic cells (which are potent sources of IL-23). Thus, the anti-TNF agents would
also inhibit the IL-23/17 axis. Ustekinumab is a fully human IgG1-k monoclonal antibody that binds specifically to the p40
subunit of the cytokines interleukin (IL)-12 (p40+p35) and IL-23 (p40+p19). It binds to the same epitope within the D1
domain of the p40 subunit of each cytokine. Binding of ustekinumab to IL-12 and IL-23 prevents their association with IL-
12RB1, which is expressed on the surface of a variety of immune cells such as natural killer and T cells. By directly
neutralizing their biological activity, ustekinumab attenuates the immune cell activation properties of IL-12 and IL-23.
Ustekinumab is unable to bind to IL-12 or IL-23 that is already bound to IL12Rp1; therefore, it is unlikely to contribute to
complement- or antibody-mediated cytotoxicity. By inhibiting the soluble IL12 and IL-23, UST inhibits, respectively, the
differentiation in the lymph node of naive T-helper lymphocytes (LThe) into Thl and Th17. In psoriasis patients, these
activated Th17 and Th1 cells fall in circulation and are captured by the activated endothelial cells on the skin. In the dermis,
Th17 and Thl interact with the antigen-presenting cells - APC (i.e, macrophage and dermal dendritic cells) and under the
influence of IL-12 and IL-23 (produced by the APC), they proliferate and release their specific repertoire of cytokines (TNF-
a, INFy, IL-17, IL-22 and others).

By inhibiting IL-23 and IL-12, UST does not allow the prolif eration of the Th1l and Th17 in the dermis. Besides, UST may
also act in skin lesions preventing IL-17 release by various cells of the innate immune system (neutrophils, mast cells,
LTY® cells and innate lymphoid cells).

Finally, it is a very effective drug and has an excellent safety profile for the treatment of plaque psoriasis. Nasopharynagitis,
upper respiratory tract infection and headache are reported as the most common adverse effect of UST. IL-17 (or IL-17A)
is a key cytokine in the immunopathogenesis of psoriasis[8].

It acts on keratinocytes altering their differentiation and proliferation, and stimulating them to produce various proteins
(cytokines, chemokines and antimicrobial peptides), which attracts more immune cells to the skin. IL-17A acts on
keratinocytes individually and together with the TNF-a and IL-22. The inhibition of IL-17 by SEC (human IgG1k monoclonal
antibody that binds to soluble interleukin IL-17A) reduces the production of various chemokines by keratinocytes including
the ones responsible for the arrival of neutrophils in the skin. SEC causes rapid disappearance of neutrophils (potent
sources of IL17A) in psoriasis lesions. The disappearance of neutrophils correlates with the decrease in proliferation of
keratinocytes, demonstrating a strong interaction between these cells in the immune response.

IL-17A is important in defense against extracellular pathogens and candidiasis has been reported in patients using SEC
(cases controlled with classical treatments without systemic infection report). The effectiveness of SEC is greater than the
UST in the treatment of plaque psoriasis, but rare adverse effects of SEC include neutropenia and isolated reports of
Crohn’s disease activation. For conclusion, it is important to know the immunopathogenesis of psoriasis and the
mechanisms of action of the biologics in order to understand better their indications and possible adverse effects. In this
way, we can individualize the treatment of those patients who need this type of medication.

Usage of biologics represents a novel therapeutic approach in dermatology. It has been used for a few years in other
specialties, like rheumatology. Dermatologists must nonetheless be vigilant regarding the toxicity of biologics, whether it
be renal, hepatic or on the bone marrow, in addition to immunosuppression, teratogenicity and carcinogenesis. Clinical
studies with biologic agents indicate a net improvement of the clinical condition of psoriasis, referred to as PASI 75, to the
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effect of 40% to 60%.Since psoriasis is a chronic disease and the medications for treating it are expensive, the traditional
medications, like methotrexate (MTX), cyclosporine, retinoids and phototherapy, will probably keep being used.

In this situation, the effects of each drug will have been potentialized, and their toxic effects and the cost of treatment
reduced. Nonetheless, the toxic effects of the traditional drugs-which are well known-must be recalled when performing a
combination with biologics. It is also known that they are not nephrotoxic or hepatotoxic and that they seem to be useful in
associations with MTX or cyclosporine[8].

Another aspect to be considered is increased immunosuppression when in combination with traditional drugs, like with
azathioprine, hydroxyurea and mycophenolatemofetil.

Current studies had shown that, biologics have less impact on immunosuppression compared to traditional drugs, because
they act in accordance with specific steps of the immune process. Sitill, the carcinogenic potential must considered mainly
with prolonged use, or in patients with an increased risk of cutaneous neoplasia, like in those who have already been using
phototherapy for a long time. In rheumatology, infliximab is used in association with MTX in an attempt to prevent the
formation of anti-chimeric antibodies[9].

There were no reports of increased carcinogenesis with this association or with etanercept and MTX.60 More studies are
required, though, as is more time for these drugs to obtain definitive conclusions. Apart from these associations, sequential
therapy must be considered as well. They are the drugs of choice for treating psoriasis. On the other hand, etanercept has
proved to keep its effects for up to six months after the end of therapy. Alefacept also induces periods of greater remission
and better efficacy in subsequent therapeutic cycles. Therefore, it seems as though they will be useful in a second phase
of sequential therapy[10].

More complete comparative and long-lasting studies must be performed in order to upgrade the best indication for this
new class of medications in dermatology. Biologics currently represent a new hope for managing psoriasis. Dermatologists
might find themselves faced with an opportunity to experience a novel step in therapy. Indeed, this step might be as
important as the introduction of corticosteroids was in its time-or more.

It is important and necessary for dermatologists to upgrade their knowledge for this new era, whose signs can already be
glimpsed. This is how dermatologists will ensure their place in further research and not be left on the side-lines from other
medical and scientific specialties.
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IMPORTANT SPECIFICATIONS ON THE THERAUPETIC SPECTRUM OF SKIN STEM CELL
POPULATIONS
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ABSTRACT

Stem cell therapy has become a very promising and advanced scientific research topic. The development of treatment
methods has evoked great expectations. This review focused on the discovery of different stem cells and the potential
therapies based on these cells. The genesis of stem cells is followed by laboratory steps of controlled stem cell culturing
and derivation. Quality control and teratoma formation assays are important procedures in assessing the properties of the
stem cells tested. Among many types of stem tissue applications, the use of graphene scaffolds and the potential of
extracellular vesicle-based therapies require attention due to their versatility. The review is summarized by challenges that
stem cell therapy must overcome to be accepted worldwide. A wide variety of possibilities makes this cutting edge therapy
a turning point in modern medicine, providing hope for untreatable diseases.

Keywords: different stem cells, extracellular vesicle-based therapies.

1) Epidermal stem cells (EpSC). Advantages of using EpSC for research, diagnostic and therapeutic purposes include
their readily accessibility and relatively simple isolation from (bioptic) skin tissues in comparison to ESCs. EpSC are further
considered to be less “artificial” than iPSCs. Immune rejection following autologous transplantation is not expected and
the tumorigenicity of these cells is considered to be low, due to their lesser degree of potency and absence of (epi-)genetic
manipulations. In contrast, iPSCs reprogramming with tumorigenic c-Myc increases the frequency of transformed cells
during iPSC generation [1]. Tumor formation risk increases when the c-Myc transgene remains in establishediPSCs and
becomes reactivated.

EpSCs demonstrate further favorable features, such as their high proliferation rate with the ability to double their number
within 3~4 days of culture. At the same time they are able to keep their potency and differentiation potential for longer
periods, although progressive aneuploidy (a state in which cells have abnormal numbers of chromosomes) and polyploidy
(a state in which cells have one or more extra fully duplicated sets of chromosomes) as well as accumulation of mutations
occur after several passages in cell culture. Notably, ethical issues do not restrict their use. This is in contrast to the serious
ethical concerns that arise in ESCs research when referring to human dignity and ideas of personhood along the creation
as well as destruction of embryos as the earliest forms of human life specifically for research purposes [2]. All these
characteristics make skin derived adult SCs an ideal population for the use in SC-based therapies. Grafts generated from
autologous epithelial cultures that encase an appropriate number of EpSCs as holoclones were shown to permanently
recover massive epithelial defects (e.g., in skin and ocular burns or epidermolysisbullosa). Therewith, EpSCs also prove
to provide both, a cellular environment and normal ECM to mediate restoration of a normal dermal-epidermal junction.

2) Multipotent mesenchymal stromal cells (MSCs). Since their first identification as fibroblast precursors in bone marrow
in the 1950s, mesenchymal (stem) stromal cells (MSCs) have been obtained from several tissues, including adipose tissue,
skin, umbilical cord blood, placenta, peripheral blood, endometrium, dental pulp, dermis, amniotic fluid, as well as from
tumors. MSC of different origin share similar features but are not identical. Even in the skin several MSC subtypes exist.
Regardless of their origin, MSCs possess a broad differentiating potential and some degree of plasticity, since they
generate cells of not only mesodermal origin (i.e., osteocytes, adipocytes, chondrocytes, myoblasts, and tenocytes) but
also of ectodermal (e.g., neurocytes, melanocytes) and endodermal lineages (e.g., hepatocytes, thyroid cells)[3].

In 2006, the International Society for Cellular Therapy established guidelines for MSC characterization to counteract
controversies concerning its name, definition, isolation and characterization criteria. The name “multipotentmesenchymal
stromal cells” was favoured and three minimal criteria were delineated: i) adherence to plastic in culture; ii) expressing a
combination of surface antigens (CD73+, CD90+, CD105+, CD34-, CD45-, CD11b-, CD14-, CD19-, CD79a- and HLA-
DR-); and iii) in vitro differentiation-capability into adipocytes, osteoblasts and chondrocytes. However, MSC populations
isolated from different tissues significantly differ in their proliferation, differentiation and molecular phenotype.

Besides the differentiation-capability in vitro, the trophic, paracrine and immunomodulatory functions of MSCs are those
that hitherto may have the biggest therapeutic implication in vivo.

One of the main functions of MSCs is to support repair of damaged tissues. In response to inflammation MSCs migrate
towards injured sites, differentiate into cells (mainly fibroblasts) and operate through the release of molecules participating
in tissue regeneration such as cytokines (i.e., PGE2, GM-CSF, interleukin [IL]-1, RA, IL-7, IL-8, IL-10, and IL-11), growth
factors and chemokines. In addition, MSCs modify tissue healing through pro-angiogenic, anti-fibrotic, and anti-apoptotic
pathways. In stromal vascularized tissues, their perivascular amount correlates with the blood vessel density and the
number of pericytes as mesenchymal progeny. The immunomodulatory abilities of MSCs reside on the secretion of anti-
inflammatory cytokines and the inhibition of CD4+ and CD8+ T cell, B-cell, and natural killer (NK) cell proliferation. These
features depend on the microenvironmental milieu that MSCs encounter after their application[4]. Thus, MSCs have been
shown to exert even opposite effects in response to different inflammatory cues. Although it is not fully determined whether
MSCs are immunoprivileged or immunoevasive, they are specified as hypo-immunogenic due to their menial expression
of major histocompatibility complex (MHC) class | molecules, as well as lack of MHC class Il and co-stimulatory molecules,
inclusive CD80, CD86, and CD40. These characteristics reduce the risk of immune rejection so that MSCs are considered
to be safe when used in an allogeneic environment. Various methods have been applied to generate “optimized” MSCs,
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including genetic modification through viral and non-viral modifications, bioengineering of surface receptors, and priming
with biological agents. For example, MSCs activated by nucleotide oligomerization domain 2 (NOD2; involved in the
regulation of differentiation of umbilical cord derived MSCs and able to modulate inflammatory responses) or MSCs
overexpressing SOD3 (a powerful antioxidant molecule) have been shown to exert much higher therapeutic efficacy than
naive MSCs in experimental immune modulatory models of atopic eczema and psoriasis, respectively. Although a
confirmation of these results in the clinic is still missing, development of exceedingly efficient MSCs with augmented benefit
and minimum risk along genetic modifications gives promising therapeutic perspectives[5].

3) Bone marrow stem cells. Bone marrow comprises at least two different lineages of cells: hematopoietic and associated
supporting stroma with mesenchymal cells. Hematopoietic cells are produced by hematopoietic stem cells (HSCs), which
are situated in the bone marrow SC niche. The mesenchymal compartment contains a subset of cells (1 in 107 to 108)
with probably (pluri-)multipotent differentiation capacity, referred to as MSCs.

4) Bone marrow derived mesenchymal stromal cells (BM-MSCs). The BM-MSCs are similar but somewhat different to
mesenchymal stromal cells isolated from other tissues. The former can be isolated, enriched and transfused into allogeneic
or autologous recipients along bone marrow transplantation (BMT) and exert a substantial role in producing erythrocytes,
leukocytes, and platelets. They show also plasticity with their ability to differentiate into tissues of mesodermal, endodermal,
and ectodermal origin, including skin and have been implicated to contribute to skin development. Nevertheless, the nature
and function of these cells is still beeing controversial discussed[6].

In addition, BM SCs may also serve as a reservoir for skin epithelial cells. After BMT, donor cells differentiating into
keratinocytes were detected in human epidermis of recipients for at least 3 years before vanishing. However, such BM-
derived keratinocytes seem to be an extremely rare finding, perhaps contributing to only ~0.0001%~0.0003% of all
epidermal cells in this setting. Since BM-derived epithelial cells are sparse, the physiological role of BM cells in regeneration
of the skin has been called into question. Potential drawbacks of BM-MSC therapy refer to immune modulating abilities in
context of a tumor microenvironment leading to an unfavourably alteration of anti-tumor response and angiogenesis[7].
Furthermor MSCs may serve as precursors of tumor-associated fibroblasts and possess the capability to skew neutrophils
and inflammatory monocytes or tissue macrophages into an immunosuppressive and tumor-promoting phenotype.

5) Induced pluripotent stem cells. Reprogramming of somatic cells to iPSCs provides an important (and ex vivo infinitely
expandable) cell source to develop customized, patient-specific cells with a broad spectrum of cellular phenotypes for
potential therapeutic applications. Skin cells like dermal fibroblasts, keratinocytes, dermal papilla cells or melanocytes are
preferentially used for this technique, since they are easily accessible in the patient via isolation from punch biopsies.
Especially fibroblasts further have plain culture conditions. Adult adipose SCs, yielded via lipoaspiration, pose another
source for iPSCs. The differentiation of both, mouse and human iPSCs into keratinocytes, melanocytes, and fibroblasts
has already been successfully shown [8]. This thus opens the possibility of extending iPSC technology into the field of
dermatology.

Interestingly, fibroblasts differentiated from iPSCs may display specific properties that exceed those of the parental
fibroblasts from which these iPSCs were originally reprogrammed, such as an increased production and assembly of ECM.
Acquisition of an augmented biological potency of modified cells when compared to their parental origin is probably related
to a modified epigenetic signature following differentiation of iPSCs and is an important functional feature for using these
cells in regenerative therapies. Fibroblasts are essential in maintaining normal tissue homeostasis and wound repair
through their synthesis of ECM proteins and secretion of growth factors. Their incorporation into tissue-engineered
biomaterials seems promising for the use in repairing damaged or diseased tissues by fabricating dermal substitutes. In
this context, iPSC-derived fibroblasts offer a novel source of autologous cells for dermal regeneration. Although iPSCs
have enormous potential for cell-based drug designs, cell therapy, and disease modeling, their transition into the clinic is
still hindered by the missing evidence of safety and reliability of the reprogramming technology. Although cell identity can
be modified by the exogenous expression of transcription factors, the efficiency of nuclear reprogramming remains low
(0.1% to 3%). This low outcome is probably associated with residual epigenetic memory of the tissue from which iPSCs
were derived, detected via gene profiling studies in iPSCs. It is known that differentiated somatic cells have distinctive
epigenetic patterns to maintain their cell identity. Cellular reprogramming works to change this epigenetic status of
differentiated cells back to an undifferentiated state. Further, there is evidence that through the reprogramming process a
restructuring of the existing somatic epigenetic memory takes place, followed by the generation of a new “epigenetic
signature” adapted to the type of cell to be differentiated. In addition, currently available cell purification technologies may
not fully succeed in separating the differentiated cells from undifferentiated iPSCs[9].

Undifferentiated or partly differentiated iPSC could consequently be transplanted into the patient, carrying an increased
risk of tumor/teratoma formation. Furthermore, it remains unclear to what extent the reprogramming process affects the
genomic integrity of a cell. Several recent genomic analyses have signified that genomic abnormalities such as the
accumulation of mutations and aberrant DNA methylation of distinct single bases emerge in iPSCs, either by the
reprogramming process or following culture conditions[10].

To address this issue, genome integration-free approaches are already widely used aiming at the reduction of the
tumorigenic risk of insertion mutagenesis. However, it is necessary to perform more extensive and thorough genomic and
epigenetic studies before using iPSCs in the clinic. Interestingly not only iPSCs but also dermal fibroblasts themselves
were demonstrated to have features of in vitro pluripotency without the necessity to be reprogrammed back to immaturity
via activation of embryonic stage genes. Again, more studies will be needed to definitively exclude aiPSC-mediated
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immune response in patients. Immune rejection related to iPSC-based genetic correction is another problematic aspect,
especially in skin diseases with homozygous null mutations of relevant genes.
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ABSTRACT

Stem cells may have potential as a treatment for regenerating hair. Initially, methods to obtain stem cells have concentrated
on isolating the primary cells from the tissue of interest through biopsy and growing these cells outside the body to be
transplanted into the patient. Stem cell treatment of nonautoimmune hair loss like androgenetic alopecia is promising.
Although an autologous transplant is viewed as the standard, its use is limited because of a lack of data and the diminished
viability of cells that are made available using this method. Adipose-derived stem cells are a promising alternative because
of their limited immunogenicity. They are easy to obtain, are multipotent, and can differentiate into different cell lines. They
also have significant potential for angiogenesis. More studies are needed to establish the efficacy of the various types of
stem cell-based treatments for people with hair loss.

Keywords: treatment for regenerating hair, autologous transplant, adipose-derived stem cells.

Alopecia is a common hair loss disorder that may be due to hereditary factors, medical conditions, hormonal imbalances,
autoimmune disorders, nutritional problems, environmental factors, psychological stress, and aging. All these damaging
factors affect the hair cycle and reduce stem cell activity and the regeneration of hair follicles.[1] Alopecia is not painful or
life-threatening; however, there can be skin irritation and physical problems brought about by the loss of hair, not only on
the scalp but also in the eyelashes and eyebrows.[3] Alopecia that is due to chemotherapy, though having a different
etiology, can also bring about anxiety and identity issues.Hair follicles have mature epithelial and melanocyte stem cells,
also known as hair follicular stem cells (HFSCs), contained in a bulge in the attachment area of arrectorpilimuscles [2]. In
addition, HFSCs are likewise located inside the outer root sheath inside the area of the proximal end of the isthmus. HFSCs
are involved in the regeneration of epidermal cells and the structure of hair follicles and sebaceous glands.[4] In the scalp
of those with hair loss, the numbers of hair follicle stem cells remain unaltered, although there is a decrease in actively
proliferating progenitor cells.[5] Thus, hair stem cell treatments are promising new treatments for hair loss. Hair stem cell
treatments include the advancement of new autologous advances to include hair regrowth in vitro and in vivo through
regeneration and stimulation. Stem cells may have potential as a treatment for regenerating hair. Initially, methods have
concentrated on isolating the primary cells from the tissue of interest through biopsy and growing these cells outside the
body to be transplanted back into the patient. Stem cells are a promising approach for the treatment of nonautoimmune
hair loss like androgenetic alopecia. First, hair follicles are easily accessible and observable. Next, the anatomy and
physiology of hair follicles are well studied. In addition, hair follicles and its derived cells have been cultured in vivo and
autologous transplantation of hair follicles is widely done. The hair follicle is a self-renewing miniorgan with numerous stem
cells at the bulge area and dermal sheath. Due to this, pluripotent, multipotent, and adipose-derived stem cells (ADSCs)
have potential as cell-based treatments for hair loss.[6] The regeneration of hair follicles relies upon well-organized
interactions between epithelial receptors and mesenchymal parts. In the past, various epithelial and mesenchymal parts
were consolidated and grafted in vivo to enhance interactions between them. Hypothetically, hair follicle stem cells could
effectively yield hair follicles in typical assays. Thus, hair follicle stem cells were demonstrated to be beneficial materials
for the regeneration of hair follicles. This article aims to review the use and potential of hair follicle stem cell treatment in
alopecia.

Only free full-text articles were included. The author narratively described the major findings and conclusions from
individual studies. Out of the 849 studies reviewed, only 24 studies fit the criteria.

Stem cells types for hair renegeneration

Stem cells are classified according to their plasticity. The classes into which they fall include: the multipotent stem cells,
pluripotent stem cells, totipotent stem cells, and the adult stem cells which are a certain type of multipotent stem cell.
Studies on hair regeneration as of present have dwelt more on the use of pluripotent and multipotent stem cells and
adipose tissue-derived stem cells.

Autologous stem cells: Cellular therapy is being studied for alopecia in the form of autologous dermal papillae (DP) cells
to induce hair follicular regeneration. Pluripotent stem cells may be coaxed into hair follicle lineages to promote hair
growth.[8],[10] Although an autologous transplant is viewed as the standard, its use is limited because of a lack of data
and the diminished viability of cells that are made available using this method. As of now, techniques are being improved
which improve the viability of autologous stem cells of the hair follicle.[1]Cells can retain phenotypes and the ability to
create hair follicles even after passing through bioreactors. The potential for regeneration of cultured dermal papilla to
encourage the growth of a hair follicle was studied in the skin of mice. At first, dermal papilla cells (DPCs) were seen to
grow with the expression of CD200, and these fusiform cells formed colonies in three to 5 days. After 2 weeks, they gained
a passaging capability and formed an extracellular matrix after the third passaging. Histopathological examination in
rodents showed that structures changed into hair follicles at the areas of infusion in the dermis. Autologous-induced
pluripotent stem cells (iPSCs) are engineered stem cells that have been created from mature body cells by way of
transduction of four reprogramming transcription factors which are mostly found in embryonic stem cells (ESCs). These
factors are cMYC, SOX2, OCT4, and KLF4. iPSCs have certain growth characteristics and can differentiate in a manner
that is similar to those of ESCs. These stem cells can be genetically modified to treat hair loss and are able to provide an
unlimited source of specific cells for hair regeneration.
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Adipose-derived stem cells: ADSCs appear as an ideal cell population in regenerative medicine because there may be
minimal immunogenic properties. They are also easy to obtain, are multipotent, and can easily differentiate into different
cell lines. They also have significant potential for angiogenesis. These cells have appeared to be from mural cells situated
in the perivascular areas, vascular smooth muscle cells, and pericytes. These cells are involved in the development of
blood vessels and are receptive to vesicular endothelial growth factor (VEGF).

Embryonic stem cells: Human ESCs (hESCs) were activated to first create neural cells and then into hair-inducing DP-
like cells in culture. hESC-derived DP-like cells express markers typically found in adult human DP cells and are able to
encourage the growth of hair follicles when transplanted under the skin of mice. These hESC-derived dermal papilla-like
cells were placed into the dermal papilla of newly formed hair follicles, and appropriate markers were expressed. Prior to
the study, the knowledge that DP cells were proposed as the cell-based treatment for hair loss diseases initially struck the
researchers; however, they are not suitable for this purpose because they cannot be obtained in needed amounts, and
they can rapidly lose their ability to induce hair follicle formation when they are cultured. Functional hESC-DP cells are
capable of inducing greater hair growth for the treatment of alopecia.

Cord blood stem cells: Wharton's jelly is a gel-like substance that is present inside the umbilical cord and in the vitreous
humor. It has become a good source of stem cells because it is widely available from many donors, it is noninvasive and
painless and offers no risk to the donor. There are also no ethical considerations, has a weak immunogenic potential, and
can grow and differentiate easily. Furthermore, it carries a minimal risk for infections.

In 2013, two studies exhibited that it is possible to get cells with cytokeratin 19 (CK19) expression and hair-like structures
from WJIMSC in vitro. CK19 is a marker of bulge stem cells which reflects the regeneration capability of altered
skin.[14],Yoo et al. analyzed the impact of human Wharton's jelly stem cell (hWJSC) on faster wound healing and the
growth of hair follicles. Enriched hWJSC cells were able to create new hair follicles. Growth factors may be added to the
culture medium, such as hepatocyte growth factor which enhances hair follicle growth, basic fibroblast growth factor (bFGF)
which enhances DPC growth, and VEGF which also enhances hair follicle growth.

In addition, the effects of bone marrow and umbilical cord stem cells to dermal papilla-like tissue growth were examined.
Cells of the outer sheath of the hair were utilized for incubation and infused into the skin of mice. The mice were then
studied after 6 weeks. Accordingly, hair follicle development was observed.Wu et al. showed that the potential for h(MSC
from human embryos to DPCs in hMSC cultures utilizing DPCs acquired from patients. Versican, CD133, stem cell factor,
endothelin-1, and fibroblast growth factor expressions were seen during differentiation. Li et al. in 2015 have previously
described a new type of stem cell from human umbilical cord blood which is known as cord blood-derived multipotent stem
cell (CB-SC). CB-SCs are different from other types of stem cells functionally and genetically such as monocyte-derived
stem cells hematopoietic stem cells, endothelial progenitor cells (EPCs), and mesenchymal stem cells (MSCs). According
to the authors, clinical data have demonstrated that a single treatment was able to provide balanced immune responses
that allowed the regeneration of hair cells. Their study focused on the therapeutic potential of Stem Cell Educator therapy
in alopecia areatapatients [15]. The authors created a Stem Cell Educator therapy, wherein patient's blood is circulated
through a closed-loop system that could separate mononuclear cells from whole blood further allowing cells to briefly
interact with human CB-SCs and to return the “educated” cells to the patient's blood circulation. The results showed that
patients with severe alopecia areata achieved improved hair regrowth and quality of life after they received Stem Cell
Educator therapy. Immunohistochemistry revealed the formation of a “ring of transforming growth factor-beta 1” around
hair follicles, leading to the restoration of immune balance in the hair follicles and the protection of newly created hair
follicles against destruction by the body's own cells. The hair follicle is an interesting organ. The application of stem cells
in hair regeneration is promising because these stem cells can lead to follicle regeneration. Stem cell regeneration for the
treatment of nonautoimmune hair loss such as androgenetic alopecia or FPHL is very feasible for various reasons.
Although an autologous transplant is viewed as the standard, its use is limited because of a lack of data and the diminished
viability of cells that are made available using this method. ADSCs are easy to obtain, are multipotent, and can easily
differentiate into different cell lines, along with their significant potential for angiogenesis. More studies are needed to
establish the efficacy of the various types of stem cell-based treatments for people with hair loss.
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ABSTRACT

The stem cells are undifferentiated cells capable of generating, sustaining, and replacing terminally differentiated cells and
tissues. They can be isolated from embryonic as well as almost all adult tissues including skin, but are also generated
through genetic reprogramming of differentiated cells. Preclinical and clinical research has recently tremendously improved
stem cell therapy, being a promising treatment option for various diseases in which current medical therapies fail to cure,
prevent progression or relieve symptoms. This review summarizes general aspects as well as current and future
perspectives of stem cell therapy in dermatology.

Keywords: genetic reprogramming, undifferentiated cells, terminally differentiated cells.

Stem cells generally have two major characteristics that they can give rise to specialized cell lineages or cells and are
capable of self-renewing for long periods. Traditionally, stem cells can be categorized into two different groups, embryonic
stem cells and somatic stem cells. Embryonic stem cells are obtained from the inner cell mass of blastocyst in mammalian
embryos. Embryonic stem cells are pluripotent; therefore, they have the potential to derive progeny cells belonged to all
three germ layers including ectoderm, endoderm and mesoderm. Unlike embryonic stem cells, somatic stem cells are
typically found in mature organs or tissues. Some somatic stem cells might be multipotent but majority of them are lineage
limited, i.e. hematopoietic stem cells can only give rise to mature blood cells, whereas neural stem cells can only divide
into neuronal and glial cells, differentiated, adult somatic cells can be reprogrammed to generate induced pluripotent stem
cells (iPSCs), and now iPSCs become a new emerging group of stem cells[1]. The reprograming is achieved by exogenous
addition of four transcription factors (Oct-3/4, Sox2, c-Myc, and Klf4) using retroviral transduction. IPSCs have been shown
to be pluripotent and can give rise to a wide range of mature cell types.

Skin stem cells as well fall into the classification as somatic stem cells, however, due to the cellular heterogeneity of skin,
various types of skin stem cells were found in past decades.

Recently, significant advances have been made in identifying different types of skin stem cells with the aid of molecular
tools.

Subgroups of skin stem cells are listed as below:

Stem cell therapies are at the forefront of regenerative aesthetic medicine. Multipotent stem cells and induced pluripotent
stem cells (iPSCs), progenitor cells that result from the dedifferentiation of specialized adult cells, have demonstrated
promise in tissue regeneration for a wide range of dermatologic conditions and aesthetic applications. Herein, the potential
of stem cells as a new frontier in aesthetic dermatology.

Regenerative medicine encompasses innovative therapies that allow the body to repair or regenerate aging cells, tissues,
and organs. The skin is a particularly attractive organ for the application of novel regenerative therapies due to its easy
accessibility [2]. Among these therapies, stem cells and platelet-rich plasma (PRP) have garnered interest based on their
therapeutic potential in scar reduction, antiaging effects, and treatment of alopecia.

Stem cells possess the cardinal features of self-renewal and plasticity. Self-renewal refers to symmetric cell division
generating daughter cells identical to the parent cell. Plasticity is the ability to generate cell types other than the germ line
or tissue lineage from which stem cells derive [3]. Stem cells can be categorized according to their differentiation potential.
Totipotent stem cells may develop into any primary germ cell layer (ectoderm, mesoderm, endoderm) of the embryo, as
well as extraembryonic tissue such as the trophoblast, which gives rise to the placenta. Pluripotent stem cells such as
embryonic stem cells have the capacity to differentiate into any derivative of the 3 germ cell layers but have lost their ability
to differentiate into the trophoblast.

Adults lack totipotent or pluripotent cells; they have multipotent or unipotent cells. Multipotent stem cells are able to
differentiate into multiple cell types from similar lineages; mesenchymal stem cells (MSCs), for example, can differentiate
into adipogenic, osteogenic, chondrogenic, and myogenic cells. Unipotent stem cells have the lowest differentiation
potential and can only self-regenerate. Herein, we review stem cell sources and their therapeutic potential in aesthetic
dermatology.

Multipotent stem cells derived from the bone marrow, umbilical cord, adipose tissue, dermis, or hair follicle bulge have
various clinical applications in dermatology [4]. Stem cells from these sources are primarily utilized in an autologous
manner in which they are processed outside the body and reintroduced into the donor. Autologous multipotent
hematopoietic bone marrow cells were first successfully used for the treatment of chronic wounds and show promise for
the treatment of atrophic scars. However, due to the invasive nature of extracting bone marrow stem cells and their
declining number with age, other sources of multipotent stem cells have fallen into favor.

Umbilical cord blood is a source of multipotent hematopoietic stem cells for which surgical intervention is not necessary
because they are retrieved after umbilical cord clamping. Advantages of sourcing stem cells from umbilical cord blood
includes high regenerative power compared to a newborn’s skin and low immunogenicity given that the newborn is
immunologically immature.
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Another popular source for autologous stem cells is adipose tissue due to its ease of accessibility and relative abundance.
Given that adipose tissue—derived stem cells (ASCs) are capable of differentiating into adipocytes that help maintain
volume over time, they are being used for midface contouring, lip augmentation, facial rejuvenation, facial scarring,
lipodystrophy, penile girth enhancement, and vaginal augmentation. Adipose tissue—derived stem cells also are capable
of differentiating into other types of tissue, including cartilage and bone[5]. Thus, they have been successfully harnessed
in the treatment of patients affected by systemic sclerosis and Parry-Romberg syndrome as well in the functional and
aesthetic reconstruction of various military combat—related deformities.

Adipose tissue—derived stem cells are commonly harvested from lipoaspirate of the abdomen and are combined with
supportive mechanical scaffolds such as hydrogels. Lipoaspirate itself can serve as a scaffold for ASCs. Accordingly, ASCs
also are being utilized as a scaffold for autologous fat transfer procedures in an effort to increase the viability of transplanted
donor tissue, a process known as cell-assisted lipotransfer (CAL). In CAL, a fraction of the aspirated fat is processed for
isolation of ASCs, which are then recombined with the remainder of the aspirated fat prior to grafting. However, there is
conflicting evidence as to whether CAL leads to improved graft success relative to conventional autologous fat transfer.
The skin also serves as an easily accessible and abundant autologous source of stem cells. A subtype of dermal fibroblasts
has been proven to have multipotent potential. These dermal fibroblasts are harvested from one area of the skin using
punch biopsy and are processed and reinjected into another desired area of the skin. Autologous human fibroblasts have
proven to be effective for the treatment of wrinkles, rhytides, and acne scars[6].

In June 2011, the US Food and Drug Administration approved azficel-T, an autologous cellular product created by
harvesting fibroblasts from a patient’s own postauricular skin, culture-expanding them in vitro for 3 months, and reinjecting
the cells into the desired area of dermis in a series of treatments. This product was the first personalized cell therapy
approved by the US Food and Drug Administration for aesthetic uses, specifically for the improvement of nasolabial fold
wrinkles[7].

In adults, hair follicles contain an area known as the bulge, which is a site rich in epithelial and melanocytic stem cells.
Bulge stem cells have the ability to reproduce the interfollicular epidermis, hair follicle structures, and sebaceous glands,
and they have been used to construct entirely new hair follicles in an artificial in vivo system.

Hair follicle epithelium and interfollicular epidermis can be regenerated using cultured bulge stem cells. The cultured bulge
stem cells were mixed with dermal papilla cells from neonatal rat vibrissae and engrafted into a silicone chamber implanted
on the backs of severe combined immune deficient (SCID) mice. The grafts exhibited tufts of hair as well as a complete
interfollicular epidermis at 4 weeks after transplantation. Thus, these bulge stem cells have the potential to treat male
androgenic alopecia and female pattern hair loss. Bulge stem cells also have been shown to accelerate wound healing
[8]. Additionally, autologous melanocytic stem cells located at the hair follicle bulge are effective for treating vitiligo and
are being investigated for the treatment of hair graying.

The regenerative capacity of keratinocytes and fibroblasts from human skin has created new opportunities to develop cell-
based therapies for patients. Cultured cells and bioengineered skin products are being used to treat patients with inherited
and acquired skin disorders associated with defective skin, and further clinical trials of new products are in progress.

The capacity of extracutaneous sources of cells such as bone marrow is also being investigated for its plasticity in
regenerating skin, and new strategies, such as the derivation of inducible pluripotent stem cells, also hold great promise
for future cell therapies in dermatology. The future directions relating to cell therapy in dermatology are dedicated
particularly for inherited skin diseases associated with fragile skin and poor wound healing.

One of the key functions of skin is to provide a mechanical barrier against the external environment. In several inherited
and acquired dermatological disorders, however, this resilience is broken. Loss of a functional epidermis can have profound
biological and clinical consequences including loss of water and electrolytes, cutaneous and systemic infections, as well
as impaired thermoregulation [9]. Epidermal failure can occur from burns, trauma, and adverse drug reactions. Several
inherited diseases associated with inherent mechanical weaknesses in epidermal or dermal structural proteins can all be
associated with extensive skin wounds and chronic erosions. Ulceration of the skin caused bycommon pathologies such
as venous hypertension, arterial impairment, diabetes mellitus, or neuropathies creates an enormous clinical and health
economic burden. Therapeutic interventions to restore an intact epithelium and recover skin function have therefore been
an important long-term focus of both traditional and translational medicine, and one in which a number of key advances
and clinical benefits have occurred in recent years. The cellular therapy to repair or restore a defective epithelium and
possibly deeper skin layers represents an attractive area of translational research that could have significant health benefits
for many people. The development and application of cell therapy in dermatology, with a special focus on inherited skin
disorders in which chronic ulceration has a major impact on quality of life. The main emphasis of the text is on recent
clinical studies as well as new and emerging strategies that can exploit and harness the regenerative potential of human
cells to restore skin tissue, although an overview of the clinical applications of cell therapy across a range of skin diseases
is under study. With regard to the focus of this research topic, it is hoped that cell therapy lessons learned from studies
on rare skin diseases will also be relevant to improving future healthcare of patients with more common disorders
associated with different kind and type of skin diseases[10].

There remain some differences in skin composition between ethnic groups, e.g. the stratum corneum structure.
Investigations on transepidermal water loss in patients of different types of skin have unfortunately reported conflicting
results. However, when collectively interpreting all available data, most studies indicate differences between ntypes of the
skin. The findings have important implications for the ability of different skin types to endure and recover from exogenous
insults, absorb topical therapeutic agents and maintain moisture under various physiological conditions.

Topical dermatological formulations aim to deliver therapeutically effective concentration of drugs to the skin layers, which
are also the target site. The barrier function of skin is mostly mediated by the stratum corneum. The stratum corneum
consists of 15-20 layers of acutely flattened, metabolically inactive, polygonal cells. The process of drug or chemical
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absorption into the skin is influenced by several factors. These include molecular size, lipophilicity, pH of formulation,
penetrant concentration, temperature and formulation compositions among others. Although differences in morphology
and physiology do not fully determine differences in efficacy and safety, variability between ethnic groups warrants further
study.

Besides, skin contains all the major enzymes found in the liver and other tissues capable of catalyzing a number of
metabolic reactions.

Metabolism of topically applied compounds results in altered pharmacological and toxicological effects.

There are a number of chemical groups that are particularly susceptible to skin metabolism, including alcohols, acids,
primary amines and esters, among others. Thus, the skin has unique and complicated dermatokinetics similar
to pharmacokinetics in plasma.

Assessment of the dermatokinetics of topical dermatological formulations is of utmost importance in assessing the safety
and efficacy of dermatological products. Numerous approaches are reportedly being used to determine the real-time
measurement of molecules in the skin layers. Regulatory agencies, such as the U.S. FDA, are still exploring different
techniques for characterizing drug dermatopharmacokinetics. Certain dermatological products applied to the skin surface
may penetrate into deeper tissue layers and reach the systemic circulation. The issue of efficacy must also be considered.

RESULT

As to the stem cell therapy on skin, although initially most clinical trials were mainly designed as autologous engraftment,
nowadays already some of them aimed for allogeneic indications. Similar to the topical formulations applied in the
dermatological fields, reviewing policies should be more dedicated on potential safety concerns, especially on ethnic
bridging issues as mentioned above. Based upon the differences in morphology and physiology between different types
of the skin, the possible variation in efficacy and/or safety of allogeneic skin cell products should not be ignored
Therefore, both regulatory bodies and pharmaceutic companies should work together to set the standard bridging criterion
for skin stem cell products, especially those of allogenic indications. The best solution will be always to enroll adequate
numbers of non-Caucasian subjects into future clinical trials. For developing ideal medications, we definitely have to verify
the characteristics of proposed skin stem cell products and clarify the differences in efficacy and safety across different
races, hence to actually promote public health.
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ABSTRACT

Studies have shown that drug-induced liver injury, which involves the parent drug or a reactive metabolite generated
through cytochromes P450, Microvesicular steatosis, a potentially severe liver lesion usually associated with liver failure
and profound hypoglycemia, is due to a major inhibition of mitochondrial fatty acid oxidation (FAO). Moreover, recent
investigations suggest that some drugs could favor lipid deposition in the liver through primary alterations of white adipose
tissue (WAT) homeostasis. Numerous factors could favor drug-induced mitochondrial and metabolic toxicity, such as the
structure of the parent molecule, genetic predispositions (in particular those involving mitochondrial enzymes), alcohol
intoxication, hepatitis virus C infection, and obesity. In obese and diabetic patients, some drugs may induce acute liver
injury more frequently.

World many countries are facing an epidemic of obesity that can be explained, at least in part, by a sedentary life style and
calorie overconsumption. This poses a major issue for public health since obesity primarily enhances the risk of various
illnesses such as type 2 diabetes, coronary heart disease, some cancers and non-alcoholic fatty liver disease (NAFLD).
Consequently, obese patients are consuming on average more drugs than non-obese individuals, some medications in
obese individuals can cause severe liver damage [1].
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There is limited sensitivity of non-invasive testing in the diagnosis of NAFLD, and generally speaking, a liver biopsy is
required for confirmation. Thus, the prevalence of NASH in a general population has been difficult to estimate. In a 1977
study, steatosis was noted in 24% of random patients who died in motor vehicle accidents, and NASH was present in
2.4%. In 1990, using histological guidelines, NASH was found on autopsy in 6.3% of 351 non-alcoholic, obese, and
nonobese patients. In 2011, Williams et al noted an astounding prevalence of biopsy-proven NASH of 12.2% in a group of
random volunteers at an army base.

Overall, the prevalence of NASH in Western populations appears to be between 3% and 10%. Initial studies had suggested
a female predominance of NASH, with women accounting for 60%—-83% of diagnoses. Subsequent study of morbidly
obese patients pointed to a male predominance of NASH [2]. However, more recent data suggest that men and women
may be affected equally Ethnicity has been noted to be a factor in the United States, with higher prevalence of NAFLD in
Hispanics (45%) compared with whites (33%) and African Americans (24%).

The prevalence of NASH is also likely to be higher in Hispanics, assuming similar rates of progression from NAFLD to
NASH across ethnic groups. Albeit obesity rates are highest in the Hispanic population, obesity does not explain the higher
prevalence of NAFLD in the white population compared to African Americans.

Obesity has been documented to have a strong association with NASH and NAFLD. Some of the earliest reports of the
two have been described in cohorts of obese patients [3]. NASH has been found in up to 36% of patients with morbid
obesity undergoing weight loss surgery. The strongest association of NASH is with central and not overall obesity, and
some individuals, labelled as “nonobese” NAFLD on the basis of BMI, have been found to have central obesity.
Accordingly, central obesity, determined by a waist-to-hip ratio, is strongly associated with insulin resistance and has been
added to the diagnostic criteria of the metabolic syndrome (Adult Treatment Panel [ATP] lll guidelines; . That said, obesity
is by no means necessary for NAFLD/NASH to occur, as noted by Wanless and Lentz,4 who found steatohepatitis in 2.7%
of lean individuals.

Disorders of glucose metabolism, including type 2 diabetes mellitus (type 2 DM), hyperglycemia, and glucose intolerance,
have a strong association with NAFLD and confer an independent risk for the development of steatohepatitis, a risk that is
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further amplified by the presence of obesity[4]. Diabetes mellitus, hyperglycemia, and insulin resistance have been
described as ranging from 20%—-75% of adults with NASH to as high as 91% in some study groups.

Central obesity, as outlined above, is an independent risk factor for insulin resistance and, as such, can be considered a
contributing factor to the formation of NASH.

Dyslipidemia (hypertriglyceridemia, hypercholesterolemia, or both) has been reported in 20%-92% of patients with
NAFLD.

Most of these patients had other components of the metabolic syndrome, highlighting the importance of diagnosing the
metabolic syndrome and its effect on NASH.

NAFLD has been associated with multiple other conditions such as surgical interventions, medications, and metabolic
diseases. NASH was observed in obese patients who underwent a jejunoileal bypass (J-1 bypass), a once-popular weight
loss surgery. This group of patients is particularly prone to progressive liver disease and cirrhosis. Subsequently, the
procedure has been abandoned because of the association with liver failure, and reversal of the operation has been
recommended. NAFLD has also been described in patients with other surgical procedures, including extensive small bowel
resection, gastroplasty, and biliopancreatic diversion.

Small intestinal bacterial overgrowth and diverticulosis have been found in a higher prevalence in NASH patients.

Acute starvation, rapid weight loss, and hypothyroidism are associated with NASH. NASH also has been noted in patients
with rare errors of metabolism such as abetalipoproteinemia and Wilson disease, and hepatic steatosis is a feature of
Weber-Christian syndrome.

The liver, located between the absorptive surface of the gastrointestinal tract and drug targets throughout the body, is
central to the metabolism of virtually every foreign substance. Most drugs and xenobiotics are lipophilic, enabling them to
cross the membranes of intestinal cells. Drugs are rendered more hydrophilic by biochemical processes in the hepatocyte,
yielding water-soluble products that are excreted in urine or bile.This hepatic biotransformation involves oxidative
pathways, primarily by way of the cytochrome P-450 enzyme system.& After further metabolic steps, which usually include
conjugation to a glucuronide or a sulfate or glutathione, the hydrophilic product is exported into plasma or bile by transport
proteins located on the hepatocyte membrane, and it is subsequently excreted by the kidney or the gastrointestinal
tract[2,4].

Mitochondrial dysfunction is a major mechanism of liver injury. A parent drug or its reactive metabolite can trigger outer
mitochondrial membrane permeabilization or rupture due to mitochondrial permeability transition. The latter can severely
deplete ATP and cause liver cell necrosis, or it can instead lead to apoptosis by releasing cytochrome ¢, which activates
caspases in the cytosol.

Necrosis and apoptosis can trigger cytolytic hepatitis resulting in lethal fulminant hepatitis in some patients. Other drugs
severely inhibit mitochondrial function and trigger extensive microvesicular steatosis, hypoglycaemia, coma, and death.
Milder and more prolonged forms of drug-induced mitochondrial dysfunction can also cause macrovacuolar steatosis.
Although this is a benign liver lesion in the short-term, it can progress to steatohepatitis and then to cirrhosis.

Patient susceptibility to drug-induced mitochondrial dysfunction and liver injury can sometimes be explained by genetic
or acquired variations in drug metabolism and/or elimination that increase the concentration of the toxic species (parent
drug or metabolite).

Susceptibility may also be increased by the presence of another condition, which also impairs mitochondrial function,
such as an inborn mitochondrial cytopathy, B-oxidation defect, certain viral infections, pregnancy, or the obesity-
associated metabolic syndrome.

Liver injury due to mitochondrial dysfunction can have important consequences for pharmaceutical companies. It has led
to the interruption of clinical trials, the recall of several drugs after marketing, or the introduction of severe black box
warnings by drug agencies.

Pharmaceutical companies should systematically investigate mitochondrial effects during lead selection or preclinical
safety studies [5].

Nowdays sedentary life style, consumption of junk food and excessive caloric consumption is leading to one of the world
health society challenges, to the Obesity [1]. This could pose another medical issue, in particular for hepatologists, since
many drugs are able to induce liver injury.

Moreover, there is growing evidence that obesity and NAFLD can increase the risk of drug-induced liver injury (DILI), at
least for some drugs. Thus, obese patients could be more prone to develop DILI as a consequence of drug
overconsumption and an intrinsic susceptibility of their diseased liver to drug-induced hepatotoxicity.

Actually, DILI in obese patients could occur as two distinct clinical settings. Indeed, in the context of obesity and
related metabolic diseases, some drugs seem to aggravate pre-existing NAFLD whereas others could induce more
frequently an acute hepatitis.

Drugs that could aggravate NAFLD in obese patients are tamoxifen, irinotecan, methotrexate and nucleoside reverse
transcriptase inhibitors (NRTIs) such as stavudine and didanosine.

Aggravation of NAFLD has also been documented in different animal models with rosiglitazone, tetracycline, phenobarbital
and pentoxifylline.

Drugs that could induce acute liver injury more often in obese individuals are the volatile halogenated anesthetic halothane
and isoflurane, acetaminophen(APAP), and other drugs such as losartan, ticlopidine and omeprazole. However, it is
noteworthy that the list of drugs in temporary and should expand in the future as DILI in the context of obesity is gaining
growing attention.

Since these mechanisms have mostly been discovered during experimental studies, any extrapolation to humans should
be done with caution.
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Drug-induced worsening of NAFLD could be explained by different mechanisms. Regarding fatty liver, some drugs could
be able to stimulate lipogenesis in steatotic liver, but not in normal liver, by activating lipogenic transcription factors such
as peroxisomeproliferator is activated receptor-y (PPARY) (e.g. rosiglitazone), pregnane X receptor (e.g. tamoxifen) and
carbohydrate response element-binding protein (e.g. pentoxifylline). Because numerous drugs are able to
alter mitochondrial function [2,5], it is conceivable that impaired mitochondrial fatty acid oxidation (mtFAQO) could also be
involved in drug-induced aggravation of fatty liver.

Importantly, increased FAO during NAFLD is a key adaptive mechanism in order to restrain fat accretion, and thus any
impediment to this adaptation could significantly aggravate fatty liver. Reduced VLDL secretion could be involved, as
several drugs were shown to interfere with VLDL synthesis by inhibiting microsomal triglyceride transfer protein (MTP)
activity (e.g. amiodarone, tianeptine) or apolipoprotein B-100 synthesis (e.g. mipomersen). Some drugs are also able to
induce oxidative stress, which can trigger the progression of simple steatosis to non-alcoholic steatohepatitis (NASH).
Drug-induced oxidative stress could have several origins, in particular through glutathione (GSH) depletion and inhibition
of the mitochondrial respiratory chain (MRC).

The pre-existent reduction of GSH levels and MRC activity in NAFLD could prime drug-induced oxidative stress and
accelerate the progression of fatty liver to NASH.

Unlike ethanol overconsumption, which is known to aggravate NAFLD, it is still unknown whether drugs able to aggravate
NAFLD can stimulate the production of proinflammatory and fibrogenic cytokines such as TNFa and TGFf, respectively.
It is worth mentioning that drug-induced aggravation of NAFLD can also be secondary to the worsening of insulin
resistance (IR), a key mechanism leading to hepatic lipid deposition.

Indeed, worsening of IR exacerbates not only hepatic lipogenesis secondary to hyperinsulinemia but also the delivery
of free fatty acids (FFA) to the liver due to adipose triacylglycerol hydrolysis.

Drugs known to trigger (or worsen) IR are, for instance, synthetic corticosteroids, antipsychotic drugs (e.g. clozapine,
olanzapine), NRTIs, protease inhibitorsand thiazide diuretics (e.g. hydrochlorothiazide).

Higher risk of drug-induced acute hepatitis in obesity could be related to increased activity of several cytochromes
P450 (CYPs), which could enhance the generation of toxic metabolites.

Indeed, increased activity of several CYPs such as CYP1A2, CYP2C9, CYP2D6and CYP2E1 has been documented in
obese individuals. Higher CYP2EL1 activity could explain why drugs such as halothane and APAP seem to be more
hepatotoxic in the context of obesity and NAFLD since CYP2EL1 transforms these drugs into the highly reactive metabolites
trichloroacetyl chloride and N-acetyl-p-benzoquinone imine (NAPQI), respectively.

When generated in excess, these reactive metabolites can induce hepatic oxidative stress,
severe mitochondrial dysfunction and cytolysis.

It is noteworthy that higher risk of APAP-induced acute liver injury in obese individuals with NAFLD is mostly suspected in
the context of APAP overdose, although therapeutic doses of this pain killer could also be involved.

Another mechanism that could explain higher risk of drug-induced acute hepatitis in obesity is reduced levels of GSH, in
particular at the mitochondrial level, which could impair the removal of CYP-generated reactive metabolites.

Because obesity is associated with reduced activity of some CYPs such as CYP3A4, higher risk of acute hepatitis is not
expected with all drugs able to generate toxic metabolites.

Moreover, enhanced glucuronosyltransferase activity seems to be common in obesity, which may favor the detoxication of
some compounds.

Finally, it is also noteworthy that under-dosing is expected with drugs whose dosage is not adapted to higher body mass
index.

Clearly, more investigations are needed in order to decipher the mechanisms whereby some drugs are more toxic on the
obese liver.

From a clinical viewpoint, a better identification of the drugs presenting such harmful effects is urgently warranted. This
should prompt physicians to carry out a regular monitoring of liver function in obese patients treated with these drugs in
order to detect any deterioration of the pre-existing NAFLD, or the occurrence of acute hepatitis.
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SKIN PROTECTANT CELLULAR AND INTRACELLULAR EFFECTS OF MELATONIN
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ABSTRACT

The environmental factors as radiation, physical injuries, chemicals, pollution, and microorganisms, the skin requires
protective chemical molecules and pathways. Melatonin, a highly conserved ancient molecule, plays a crucial role in the
maintenance of skin. As human skin has functional melatonin receptors and also acts as a complete system that is capable
of producing and regulating melatonin synthesis, melatonin is a promising candidate for its maintenance and protection.
Below, we review the studies of new metabolic pathways involved in the protective functions of melatonin in dermal cells.
We also discuss the advantages of the topical use of melatonin for therapeutic purposes and skin protection. In our view,
endogenous intracutaneous melatonin production, together with topically-applied exogenous melatonin and its
metabolites, represent two of the most potent defense systems against external damage to the skin.

Keywords: protective chemical molecules and pathways, functional melatonin receptors.

The pineal gland secretes melatonin into the blood circulation to exert a range of well-documented physiological functions.
Classical chronobiology considers melatonin exclusively a hormone that regulates the circadian day—night rhythm and
seasonal biorhythms. At least in part, these effects of melatonin are indirectly mediated by coupling to other endocrine
systems, whose output/signalling activity is modulated by the photoperiod-dependent pineal secretion of melatonin.
Additionally, currently recognized physiological melatonin activities in the mammalian system include the modulation of
immune defense responses, body weight and reproduction, tumor growth inhibitory and anti-jet-lag effects [1].
Independent of these effects, melatonin exerts many direct, receptor-independent activities, acting for example as a potent
direct antioxidant, as a chemotoxicity reducing agent and a putative anti-aging substance Melatonin is a highly lipophilic
substance that easily penetrates organic membranes and therefore is able to protect important intracellular structures
including mitochondria and DNA from oxidative damage directly at the sites where such damage occurs.

Intriguingly, melatonin also up-regulates gene expression and activity of several antioxidative enzymes such as Cu/Zn-
superoxide dismutase (CuZn-SOD), Mn-superoxide dismutase (Mn-SOD), catalase and glutathione peroxidase (GPx)[2].
Thus, melatonin not only acts as a potent antioxidant itself, but also is capable of activating an entire endogenous
enzymatic protective system against oxidative stress t is now evident that the physiological level of melatonin has to be
defined individually for each tissue, since the body liquids, tissues or organs mentioned above reveal melatonin levels
which are 10- to 1000-fold higher than plasma melatonin concentrations which formerly might have been considered as
‘pharmacological’. However, this observation throughout several completely different body compartments is highly
suggestive for local tissue-specific melatonin synthesis since plasma levels would be too low to build this high tissue
levels[3]. Therefore, the presence of tissue-specific, local melatoninergic systems have been suggested that would have
the biological role of counteracting specific, tissue-related regional stressors exactly at the place where they occur.

In fact, such a melatoninergic antioxidative system (MAS) has been discovered recently in a highly differentiated manner
in the skin Since changes in skin and coat phenotype/function represent a major form of mammalian adaptation to changing
environmental challenges, it is not surprising that melatonin —the major neuroendocrine regulator that couples photoperiod
changes to complex endocrine responses — impacts on mammalian skin physiology. In fact, indications that melatonin is
involved in the regulation of seasonal hair growth and pigmentation can already be traced back several decades[4]. For
example, in several mammalian species, melatonin can alter wool and cashmere production, the development and
frequency of pelage cycling and seasonal moulting as well as coat colour.

While the effects of melatonin on hair follicle biology have long been most obvious, yet are still insufficiently understood.
This should not detract from the accumulating body of evidence that melatonin’s functions in skin biology and skin
pathology extend far beyond the modulation of hair growth and/or pigmentation. A few examples may suffice to illustrate
this wide range of — at times, seemingly contradictory — functions.

Melatonin suppresses apoptosis and stimulates growth in both serum-starving HaCaT keratinocytes and serum-free-
cultured fibroblasts. In contrast, the growth of serum-supplemented HaCaT keratinocytes is inhibited by melatonin at low
concentrations, whereas very high concentrations of melatonin (4—20 x 106 wmoL) were found to stimulate cell growth
under the same serum-supplemented culture condition.

Strikingly, pinealectomized (i.e. melatonin-deficient) rats have been reported to show markedly reduced back, abdominal
and thoracic skin thickness, along with an increase of lipid peroxidation and a decrease in the number of dermal papillae
and hair follicles as well as of antioxidative enzymes (CAT, GPx). Melatonin substitution to these rats reportedly restored
skin thickness, reduced lipid peroxidation and enhanced antioxidative enzyme activity These results were later
supplemented by the same group by ultrastructural evidence: compared to unsubstituted animals, melatonin-treated,
pinealectomized rats showed reduced cytological atypia, decrease of nuclear irregularity, normalization of tonofilament
distribution and mitochondrial integrity as well as of dermal collagen fibre structure[4].

Collagen synthesis is controlled by proline hydroxylase which uses superoxide anion radical as the specific substrate
together with L-proline yielding hydroxyproline on the precollagens. The removal of the ROS superoxide anion radical by
melatonin would therefore prevent collagen synthesis. This corresponds well to the finding that melatonin also protects
against pressure-induced ulcer formation in rat skin, as reflected by reduced lipid peroxidation, tissue neutrophil infiltration,
along with increased glutathione (GSH) levels and reduced degenerative skin changes. One of many arguments that
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advocate the administration of melatonin as a therapeutic adjuvant in burns patients is that skin damage induced by
thermal injury is reduced by melatonin, likely by limiting oxidative damage[5]. Oxidative damage is also a key pathogeneic
element in skin flap necrosis after plastic surgery: in pinealectomized rats, skin flaps of melatonin-treated animals exhibited
reduced lipid peroxidation, nitric oxide formation and ratio of skin flap necrosis, along with increasing levels of GSH, GPx
and superoxide dismutase (SOD) compared to non-melatonin-treated rats.

Clinically, topically applied 0.5% melatonin reduces UV-erythema when administered before, but not when applied after
UV-irradiation. This was confirmed by another group showing that not only melatonin but also other antioxidants (vitamin
E and vitamin C) have no effect on UV-erythema when administered after UV-irradiation, irrespective of the time course of
application.

Associated immunological skin responses, as exemplified by UV-induced suppression of the Mantoux response, are also
not inhibited by melatonin when applied after UV-exposure. This indicates that the UV-induced free radical formation in
skin is an immediate event which can only be antagonized by antioxidants that are already present at the target sites and
at the time point of UV-exposure.

The antioxidant and DNA repair properties of melatonin raise the theoretical possibility that it may also prevent or reduce
cutaneous photo-aging. In healthy skin, melatonin reduces the collagen accumulation, an indicator of skin aging. Melatonin
also inhibits chemically induced carcinogenesis in rat skin, represented by reduction of the number of benzo(a)pyrene-
induced papillomas; this is paralleled by attenuated lipid peroxidation and prevention of the binding of benzo(a)pyrene or
its metabolites to DNA [6].Indeed, melatonin treatment reportedly reduced benzo(a)pyrene-induced tumor frequency by
30% in mice. Melatonin may also play a role in the thermoregulatory control of human skin blood flow, at least in healthy
males.

A few selected aspects of melatonin’s proposed role as a major skin protectant deserve to be discussed in more detalil,
since they are of particular clinical and/or pharmaceutical interest. The photo-induced melatonin metabolism leading to the
generation of antioxidant melatonin metabolites in human keratinocytes represents an antioxidative cascade which has
been described earlier for chemical or other tissue homogenate systems and has now been identified in the skin to protect
this important barrier organ against UVR-induced oxidative stress-mediated damaging events on DNA subcellular, protein
and cell morphology level. This newly identified MAS of the skin likely extends to skin compartments beyond the epidermis,
namely to the dermis and the hair follicle, and may have evolved as a defense mechanism against the multi-facetted threats
of environmental stress, especially UVR, to which the skin is life-long exposed.

The UV-induced melatonin metabolites, especially AFMK, are themselves potent antioxidants . ROS — mainly the hydroxyl
radical — occurring under UV-irradiation in the skin react directly with melatonin. The latter is either autonomously produced
in epidermal and/or hair follicle keratinocytes where it engages in intracrine signalling/interactions or released into the
extracellular space to regulate auto-, para- or endocrine signalling. The reaction of melatonin with hydroxyl radicals induces
the formation of 2-OH-melatonin and 4-OH-melatonin which are then further metabolized to AFMK and by arylamine
formamidase or catalase to AMK[7]. During this process, hydroxyl radicals are scavenged, and resulting damaging events
are either indirectly or directly reduced via decrease of lipid peroxidation, protein oxidation, mitochondrial damage and
DNA damage.

For application in clinical dermatology, exogenous melatonin should rather be used topically than orally, since orally
administered melatonin appears in rather low levels in the blood due to prominent first-pass degradation in the liver, thus
limiting skin access.

Topical administration circumvents this problem. In addition, as we could show in our own investigations, melatonin can
penetrate into the stratum corneum and build there a depot due to its distinct lipophilic chemical structure.

Therefore, endogenous intracutaneous melatonin production, together with topically applied exogenous melatonin, can be
expected to provide the most potent defense system against cutaneous photodamage and multiple other pathologic
conditions that produce oxidative stress (e.g. in chronic skin inflammation, such as atopic dermatitis)

In chemotherapy-induced damage, melatonin significantly reduces cisplatin-induced testicular toxicity in rats. Also,
amicacin- or cisplatin-induced nephrotoxicity in rats is prevented by melatonin through enhancement of the GSH (reduced
glutathione)/GSSG (oxidized glutathione) ratio, reduction of lipid peroxidation and restoration of the enzymatic antioxidant
GPx. In primary rat renal tubular cisplatin-treated epithelial cells, melatonin exerts its protective effects via scavenging
ROS and reducing DNA fragmentation, much stronger than its precursors or metabolites such as tryptophan, serotonin or
6-hydroxymelatonin[8]. Melatonin also protects against doxorubicin-induced cardiotoxicity in rats by stimulating the activity
of antioxidative enzymes (CAT, GSH), reducing lipid peroxidation and protecting against mitochondrial damage.

This suggests that melatonin can potently protect against chemotherapy-induced damage through different biological
mechanisms in a number of organs. Unfortunately, this has not yet been investigated in a dermatological context.
Melatonin may even protect the skin against the highly destructive effects of IR. The skin ranks among the chief target
tissues for the well-recognized undesired effects of IR (years, while SCC development is strongly correlated with IR in
combination with cumulative UV-irradiation exposure[9], with basal cell carcinoma (BCC) and squamous cell carcinoma
(SCC) representing the most common IR-induced skin malignancies. BCC specially develops when IR occurs before the
age of 20). The molecular precondition for IR-induced skin cancer development is severe and widespread DNA damage,
predominantly due to IR-mediated hydroxyl radical generation.

Hydroxyl radicals are a result of IR-induced radiolysis of water, leading to formation of oxidized bases, DNA-DNA
intrastrand adducts, DNA single- and double-strand breaks and DNA—protein cross-linking which all lead to genomic
instability, a prerequisite for tumor promotion and development .

Since melatonin is a highly efficient hydroxyl radical scavenger, it is not unexpected that it acts highly protective against
IR-induced damage at a single time point or from lymphocytes which were preincubated).
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Melatonin markedly inhibited formation of chromosome aberrations and micronuclei in IR-exposed lymphocytes separated
before IR from healthy volunteers who orally took melatonin (300 in vitro m with melatonin at the concentration of
2moL (Gy of IR, the cell survival rate was reduced to 37%, whereas preincubation with melatonin.

When cultured human fibroblasts were exposed to 8umoL) led to an increased survival rate of 68%. These survival
enhancing effects of melatonin correlated with reduced lipid peroxidation of the cell membranes (represented by lowered
malondialdehyde levels) and decreased apoptotic pre-G1 peak. Of note, the pathways influenced by melatonin were not
p53- nor p21-dependent. Interestingly, the use of different antioxidants (including trolox, the water-soluble analogue of a-
tocopherol) has shown that the antioxidant must be applied before IR-exposure in order to effectively scavenge ROS
formed during IR, just as it is true for the antioxidant effects of melatonin in connection with UVR.

Since the discovery of the strong antioxidant properties of melatonin, which until then had exclusively been appreciated as
a circadian and seasonal biorhythm regulator, a tremendously wide spectrum of targets and effects of melatonin has
evolved in a great variety of tissues and organisms.

The predominant feature of melatonin that has surfaced in consequence is that of a potent cytoprotective substance on
multiple different levels of cell damage, both in physiological and pharmacological concentrations.

The presence of specific and functionally active membrane, cytosolic and nuclear melatonin receptors in mammalian
(including human) skin and its appendages suggests the skin to be a major melatonin target. Parallely the demonstration
of AANAT activity in hamster skin of transcripts for melatonin-synthesizing enzymes in human skin and hair follicle cells
as well as in cutaneous tissues and of inducible melatonin synthesis and metabolism in keratinocytes and hair follicles
identifies mammalian skin and its appendages as major extrapineal sites of melatonin synthesis and metabolism[10]. A
steadily growing body of evidence now supports that the functional role of melatonin and its metabolites fully extends to
skin and hair biology/pathology including the effects of melatonin on heat- and pressure-induced skin injury, ulcer
formation, apoptosis, necrosis, melanogenesis, hair shaft growth and hair follicle receptor modulation as well as tumor
growth suppression. Finally, the main environmental skin stressors (UVR, IR) are effectively counteracted by melatonin in
the context of a complex intracutaneous MAS.In fact, in human biology, the skin may be unrivalled as a model organ for
elucidating the full range of melatonin functions, targets, metabolism, receptors and regulation in health and disease.
Moreover, growing evidence suggests that ligands of membrane, nuclear and cytosolic melatonin receptors (including
antioxidant melatonin photoproducts) may be recruited as adjuvant therapy in a wide range of problems in clinical
dermatology, ranging from wound healing via vitiligo, atopic eczema, sarcoidosis, diabetic foot syndrome and pruritus to
carcinoma and melanoma.
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THOTOBUOHTbI — SKCNEPUMEHTAJIbHAA MOLENb
Becukun Kounamasaiusunu?, Jlnana Morvawsunu®, KetesaH OxaHanepu!, EneHe Hukobanse?!

1T6unucckuii FocyaapcTBeHHbI YHuBepeuteT um. WA Dxasaxuwsunu, MHCTUTYT Mopdonorum uM. A.H.HaTtuweunu.
(Tpyanst)

2Tounucckmii MfocyaapcTBeHHbI MeauunMHCKnin YHUBEPCUTET, AenapTaMeHT naTosiorMyeckon aHaTtoMum v
uutonatonorun. (Mpysus)

B HacTosLLee BpeMs LUMPOKO MCNOMb3YTCA pasnuyHble MeauKo-61onormyeckne akcnepMMeHTanbHble MOLAENN, C Lenbio
ycTaHoBneHus obebronormyecknx MmopdodyHKUMOHaNbHbIX 0COBEHHOCTEN opraHn3ma B HopMe v natonorun. Crnegyet
OTMETUTb, YTO 3TM MOAENWN CO3[AalTCA C YYETOM COBPEMEHHBIX TEXHOMOIMA M OCHOBHBLIX MapameTpoB obObekTa
MOZENMPOBaHUSA Ha PasnUYHbIX (FEHETUYECKMX, MUKPOBNONOTMYEeCKUX, 3KONOMMYECKUX 1 AP.) YPOBHSIX MCCNEN0BaHMS; OHU
Nerko KOHTPONUPYeMbI, a pe3ynbTaThbl, NOMyYeHHbIE C UX NOMOLLbIO, AOCTOBEPHbI U BMOSHE ageKBaTHbI.
B nocnegHee Bpems B kavecTBe 3KCNepUMEHTarnbHON MOAENU BCe Yalle MCNonb3ylTca nabopaTopHble >XMBOTHbIE C
KOHTPONMPYEeMOn MUKPOIIOPOA — TakK HasbliBaeMble THOTOBUOHTLI, KOTOPbIE MO CBOEMY MUKPOBMONOrM4yeckomMy craTycy
MOSTHOCTLIO COOTBETCTBYIOT TPEBOBaHMAM 3KONOrMYeckon MmeamunHbl. CyLlecTByOT pasfnMYyHOro Tuna rHoToBMOHTLI — OT
MOMHOCTbI0 6E3MMKPOOHBIX A0 MONMaccoUUMPOBaHHbBIX (UMELLMX M3BECTHYH HenaToreHHyt ¢opmy). MTHOTOOUMOHTHI
cogepxaTcs B crleumanbHbIX — MMacTUKOBLIX — M30MATOpax,  AblaT  BO34yXOM,  MOCTynawwuMm  4yepes
MUKpOBOHeNpoHULL@emMble MeMOpaHbl, NbIOT NPOMNYLLEHHYH Yepe3 MUIUMOPOBLIN OUNLTP AUCTUINIMPOBAHHYIO BOAY,
nuMTalTCA TePMUYECKN (B aBTOKINaBax) U XMMUYECKU (HaQyKCyCHOM KMCMOTol 1 Ap.) obpaboTaHHow nuwen [1, 2].
HecmoTps Ha TO, 4YTO B NUTEpaType uMeeTcs Hemarno ceefeHuin o6 akcnepyMeHTax, MPOBEAEHHbIX HA THOTOBMOHTaX, OHU
BCe elle TpebyoT noakpenneHns pyHaaMeHTanbHbIMY SKCNepPUMEHTanbHbIMW U HAay4HO 0GOCHOBaHHbLIMKU hakTaMu.
B TeueHme nocnegHuMx ABaguaTM neT B 3KCNepumeHTax, nposoauMMmbix TIMY B [denapTameHTe KIMUHWYECKOW U
akcnepumeHTaneHon natonorn WHctutyta Mmopdonorm um. A.H.Hatumwewmnu T6unucckoro [ocygapCTBEHHOro
YHusepcuTeTa M. V. [hxaBaxvwsBunm UCnonb3yTcsa KpbiCbl THOTOOMOHTLI, Tak Ha3dblBaemble «Germ free» >XMBOTHbIE.
HOTOGMOHTBLI Mony4YeHbl N3 NabopaTopun aKcnepuMmeHTanbHo-bmonoruyecknx mogenen “Iffa-Credo” (JlnoH, ®paHuus).
KnBoTHbIE, poXXganuch C NMOMOLLIbIO KecapeBa CeYeHMsl, coaepXanvcb B crneumarnbHbiX MacTUKOBbIX N30MNATOpax Tvna
“Trexler”, B onpeaeneHHbIX, CTPOro cobnogaemMbix ycrnoBusix BuBapust. NMutaHue, yxod n MMKpobUOnormyeckunii KOHTpoIb
rTHOTOGMOHTOB OCYLLECTBRSANCS MO creunanbHo nofobpaHHOW MeToAuKe, B MOMHOM COOTBETCTBMM CO BCEMMU
TEXHOMNOrnYecknMn TpeboBaHNAMN TFHOTOOMOMOrMKN, UCKIYaLWen BO3MOXHOCTb WX CIydalHOW KOHTaMWHaUMu
(3arpsisHeHns HenaToreHHoN MUKPOIIOPON).
[laHHble KaXaoro aKCnepumeHTa CpaBHMBaNUCb C pesynbTaTtamu, MONyYEeHHbIMU MPU UCMONb30BaHUN OObIYHBIX, Tak
Ha3blBaeMbIX KOHBEHLUMOHAmbHBIX XMBOTHbIX, MOSYYEHHBLIX TEM e MyTeMm, TO eCTb B pe3ynbTaTe KecapeBa CevYeHus,
O[lHaKO, B OTNMYME OT THOTOBMOHTOB, MPOXMBAIOLLMX B CTAHAAPTHBIX YCNOBUSIX MUKPOBHOIO OKPYXKEHUS BUBaPWS TON Xe
3KCNepUMeEHTanbHO-6MONOrMYecKon KNMHUKKN (KOHTPONbHas rpynna).
B HacTosLwwen paboTe HaMu NpeAcTaBneH HEMOIMHBIN NepeYeHb NCCNENOBaHUA, MPOBEAEHbIX Ha KpblCax-rHOTOOUOHTaX.
1. WccnepoBaHue BO3pacTHbIX U3MEHEHWIA LEHTPArbHOIO opraHa NMMM@OWAHOM CUCTEMbI — TUMYyCa NpuBreKaeT
ocoboe BHMMaHWe, Tak Kak Ha )OHe MUHUManM3auMn aHTUFEHHOWM Harpysku, B OTAMYME OT KOHBEHLMOHAMbHbIX
XMBOTHbIX, Y THOTOOMOHTOB MPOWCXOAMT 3ajepka co3peBaHus T-3aBMCUMMbIX NMMMEOLMTOB, YTO Bbi3biBaeT
WHIMOMLUMIO peakumii KIeToYHOro MMyHuTeTa [2].
lMpoBeneHHble wnCCNegoBaHWs nokasanu, 4Yto nmMmdouaHas TkaHb TUMyca T[HOTOOMOHTOB, MPOMOPLMOHANLHO
YMEHbLLEHWNIO aHTUFEHHOW Harpysku, SIBNSIETCS MEHEE CO3PEBLLEN W Pa3BUTON, O YeM CBUAETENbCTBYET uHBOMoUns T-
nMMAOUMTOB, a TakKe WHTEHCMBHAsA COeAMHUTENbHOTKaHHAs cyocTuTyuust Tumyca. AHanu3 npoBefeHHbIX
nuccnefoBaHuii JaeT OCHOBaHWE NPEeANoNoXuTb, YTO HECMOTPSt HA OTCTaBaHUM B PasBUTUM U CO3PEBAHMM, BO3PACTHbIE
N3MEHNeHNs NMMMGONIHON TKaHU Kak KOHBEHLIMOHANbHbIX (KOHTPOSbHAsA rpynna), Tak v XKMBOTHbLIX — THOTOOMOHTOB, MMEIOT
OfHOHanpaBsrneHHbI xapakTep [3].

l. CpaBHuUTenbHOE MCCrefoBaHWe LUTONOMMYECKoro npoduna n mopdonormm nepudeprndecknx nuMaonaHbIX
OpraHoB (ceneseHka, BUCLEepanbHble M cOMaTuyeckue nMM@atudeckme yanbl) Y XKMBOTHbIX C PasfnUyHOMN
@HTUIrEHHOW Harpy3ko C y4YeToMm BO3pacTa Jano BO3MOXHOCTb 3aKM4MTb, YTO Ans nepudepuyecknx
NUMAONLHBIX OPraHoB Kak THOTOBMOHTOB, TaK Y KOHBEHLMOHAMbHbIX XXMBOTHbIX B 3pEIIOM BO3PacTe XapakTepHO
npeBanupoBaHne Manbix NMMMOLUMTOB | TMNa No cpaBHEHMIO cO || TUMOM; B TOXE BPEMSI KaK Y CTapbIX XKMBOTHbIX
o6enx rpynn BbISBMSETCA COBEPLUEHHO MPOTMBOMOMOXHOE COOTHOLUEHME OTMEYEHHbIX Knetok. B nepsom
nepuoae CTapocTu BO3pacTHblE M3MEHEHUS B CENe3eHKe U BpbikeeyHbIX NMMaTUYEeCcKnx yanax rHotTobnoHToB
BbIpaXXEHbl CPaBHUTENBbHO B MEHbLUEN CTENEHU, YEeM Y KOHBEHLMOHAIbHbBIX XMBOTHbBIX, YTO MPOSBRAETCS B
NyYLien COXPaHHOCTU, LUTOAPXMTEKTOHMKN U MOPAOormyecknx ocobeHHocTen aTux opraHos. CoaepxaHue u
CTeneHb 3pernocTy KrneTok-adpeKTOpoB rymopanbHOro 3BeHa MMMYHUTETa B Cene3eHke 1 GpbbKeeyHbIX y3nax,
B OCHOBHOM, He 3aBMCWT OT BO3pPacTHOro haktopa M ypOBHA aHTUFEHHOTO OKPYXEHWS, KNEeTOYHOE Xe 3BEHO
UMMYyHUTETa B NaxoBbiX NumdaTnyeckux ysnax noaaBfieHO B COOTBETCTBME C YMEHbLUEHMEM MUKPOOHOro
ctatyca. WMMyHHbIA cTaTyc BuUcLepanbHbIX (OpbhKeeyHblX) NMMaTUYECKUX Y3MOB, MO CPaBHEHUO C
comaTmyeckumun (MaxoBbIMK), B MEHbLUEN CTEMEHW MOABEPXKEH BO3PACTHbIM W3MEHEHWSAM W BO3AENCTBUIO
bakTopoB BHELLHEN cpedbl. 3aBUCUMOCTb MOPGONOrMYECKMX OCOBEHHOCTEN U KMETOYHOro cocTaBa
NUMAONAHOM TKaHW OT aHTUIEHHOWM Harpy3ky 1 Bo3pacTa, Mo HaLIUM AaHHbIM HE MMeeT OQHO3HauPbI XapakTep

[4].
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I. MNpeacTtaBnseT MHTEpeC UCMOMNb30BaHNE B KAYECTBE IKCNepPUMEHTanbHON MoAeny 6e3mMMKpobHbIX OpraHn3mMoB
— FrHOTOBMOHTOB AN BbIACHEHUS BEAYLUMX MOPHOMDYHKLMOHAMbHBIX MEXaHU3MOB, OTBETCTBEHHbIX 3@ MaToreHe3
HEKOPOHapOreHHbIX NOBPEXAEHUIN MUOKapAA U ero MUKPOLIMPKYNSILMOHHOIO pycna, a Takke anddepeHumauymm
TaK HasblBaeMbIX «YWUCTbIX» MOPEONIOrMYECKMX W3MEHEHUMA OT MEPBbIYHBIX AYTOUMMYHHbLIX NpU
MoAenMpoBaHUN ayTOMMMYHHOIO NopaxeHns cepAua Kak B HAaTUBHOM COCTOSIHWUM, Tak U Npu BBEAEHWUM reTepo-
1 rOMOSOrNYHbIX cybeTpaTos [5].
M. Haunbonee nHTEpecHbIn U HarnAdHbLIA pesynbTaT MCNOMb30BaHWS B KayacTBE 3KCNEepUMeHTanbHOW modenuv
rTHOTOBUOHTOB ObIN NOMNyYeH NpPY CpaBHUTENBHOM MOPEONOrMYECKOM UCCIEeL0BaHMN CAN3UCTON NOAB3AO0LLIHON
KWLLIKA THOTOBMOHTOB W KOHBEHLMOHAmNbHbBIX XWBOTHbIX C MPUUENbHOW AeTanusauuent LUTONOrM4ecKkoro
npoduns. N3BecTHO, 4TO MeXaHn3mbl HOPMUPOBAHNSA MUKPOBMOLIEHO3a 1 ero B3aMMOOTHOLLEHNS C UMMYHHOW
CUCTEMON Y YernoBeka M ApYrux MNEeKonuTaloLmx A0 CEerofHsALWHEro AHA HeJoCTaTOYHO U3Y4YeHbl, Tak Kak Bce
nccnefoBaHns OOMKHBI KacaTbCs He OAHOrO, a COTEH BUAOB MUKPOOPraHN3MOB, YTO AOBOSIbHO 3aTPYAHUTENBHO.
MIMEHHO NO3TOMY B KayecTBe 9KCMNepuMEHTanbHOW MOAeNnu MHOMMMU uccrefoBaTensMy MCMonb3ylTes
6€3MUKPOBHbIE XUBOTHbIE — THOTOBUOHTBI. MHOTOBWMOHTLI, pasBMBaOLLMECH B CTEPUNBHBIX YCNOBUSX, UMEIOT
He3peny NMMMONZHYI0 TkaHb KnweyHuka, (MALT) [6, 7].
Hamwu 6bIno BelickasaHo NpeAnonoXeHne, YTo y rTHOTOBUMOHTOB AOSMKHBI ObITb B HANWMYM U CPABHUTENBHO XOPOLLIO Pa3BUTLIE
mopdponornyeckme CTpyKTypbl, obecneymsarolume «akUenTUBHbINY UMMYHUTET (B3aMMOAencTBME UMMYHHOW CUCTEMBI C
HOpMarbHbIM MWKPOOKPY)XEHWEM), aHaNOrMYHbI C KOHBEHUMAanNbHbIMWU XUBOTHLIMW, OAHAKO AOMKHbI OTCYTCTBOBAaTb
CTPYKTYPbl, OTBETCTBEHHbIE 3@ «MPOTEKTUBHBIA» UMMYHUTET, UMEIOLLMIACS Y NMULLb Y KOHBEHUMNATbHbIX )KUBOTHbIX. TEPMUH
«aKuencuBHblny MMMyHUTET Gbin nNpepnoxeH B 2002 rogy B.B.Knumosnyem [8] ans o6o3HayeHus B3aumodencTBus
MMMYHOWN CUCTEMbI C HOPMaribHbIM MUKPOOKPY>KEHNEM OpraHu3mMa.

Takum o6pa3om, romeocTaTU4eCKMn MexaHn3m, obecrneunBaoLLnii CUMOMOHTHBIE B3aMMOOTHOLLEHUSI HA YPOBHE peakLun
BPOXXOEHHOrO M adanTMBHOIO MMMYHUTETa OTNMYAETCHA CIOXHOCTbIO CTPYKTYpHOro obecneyeHus. BbisBunocb, 4to
UMMYHHas CUCTEMa KULLIEYHUKA CcO3peBaeT Mocfne B3auUMOOENCTBMS C  KuWEYHoW Mukpodnoporn. [aHHas
3KCMEepUMEHTanbHass MOAENb OTpaXKaeT TakkKe HOpPMarnbHbI MNPOLEeCcC napannenbHOro CTaHoBrneHust 6uoueHo3a
UMMYHHOW CUCTEMbI Y HOBOPOXOEHHbIX.

[MpoBedeHHble uccneaoBaHWs Takke BbISIBUNW CYLLECTBEHHble pasnuuns «akuenTUMBHOrO» 3BeHa WMMyHUTeTa oOT
«MPOTEKTUBHOrO» MO CTPYKTYpE: BECb CIOXHbIA KOMMMEKC UMMYHHbIX peakuuii npoTekaeT B npedenax HopmarbHOro
PU3MONOrM4ecKoro npoLecca, BaXXHO MOAYEPKHYTb, YTO  OTCYTCTBYHOT MPU3HaKu BocnaneHusi. [aHHbii deHoMeH
o6bsCHAeTCH TeM, YTO B3aMOAEWCTBME C KOMMEHCcanamun npeacTtasnseT cobol puanonormyeckyto HopMmy. B cnusumcTon
KMLWEYHNKA CUMOWOHTHbIE B3aMMOOTHOLLEHMS 06ecneynBaroTCA roMeoCcTaTUHEeCKUM MEXaHU3MOM, MPOMCXOASALLEM Ha
YPOBHE KIMETOK anuTenuanbHoro nokpoea. CrnegoBaTenbHO, B 3aJayvv «akUENTMBHOrO» 3BEHA MMMYHUTETA BXOASAT
CMNOXHbIE NPOLIECChI: N30MAUNA GakTepuin U co3gaHne yCroBuin AN X NPOXMBAHUSA, OrpaHMYeHne TPaHCINUTENUanbLHOro
NPOHUKHOBEHMS GakTepuii BO BHYTPEHHIOW Cpedy OpraHuama, y4eT M KOHTPOINb MNPOXMBAKLLMX MUKPOOPraHM3MOB,
co3[aHne N NOCTOSAHHOE NoAadepXXaHne MMMYHOMOrMYECKON TONEPaHTHOCTU K aHTUreHam HOpMarbHOW MUKPOOUOTHI, a
Takke CoOXpaHeHue U nepefada nonesHblx 6akTepun cBoemy NotoMcTBy. B yacTHocTW, nmeeTcst B BUAY akTMBHASA porb
CMMOUWOHTOB B (pOPMMPOBAHMN UMMYHOPE3UCTEHTHOCTU OpraHmM3ama, obMeHa BELLEeCTB, CUHTE3a BUTAMWHOB M OCHOBHbIX
aMMHOKMCIOT, B LiefioM psige Gronormyeckn akTUBHbIX coeanHeHuii [8].

Hawmwm nccnepoBaHus pBNSIOTCS ELH OAHUM NOATBEPXKAEHMEM B MONb3Y CYLLECTBOBaHWUS «aKLENTOPHOIO» UMMYHUTETA.
Bce BblleOTMEYEeHHOE YCUNMBAET WHTEPeC K FHOTOOMOHTaM («HaMBHbIX» OpraHM3Max, He WMEeRLMX KOHTaKTa C
aHTUreHamu), KoTopble OTNMYAKTCA OT OObIYHbIX KOHBEHLIMOHANbHBIX JKMBOTHBIX PSIAOM OCHOBHbIX MEXaHW3MOB
mMopdoreHesa. PesynbTaTbl Takux WCCNEAOBaHWA  MOFYT ObiTb MPUHATLI 32 «3TanoOH» KOHTPONS OCOBEHHOCTEW,
XapaKkTepHbIX AN TOW Unn uHon natonorun. FHoTobronorus AaeT CTMMYN HOBbIM UAESM U MHTEPECHBIM NepPCnekTUBam,
KOTOpbIE€, KOHEYHO, B 00bsi3aTenbHOM MOPSAAKE OOSMKbl OblTb MOAKpenneHbl (PyHAaMeHTanbHbIMU SKCNEPUMEHTAMUN U
Hay4YHO 0OOCHOBaHHbIMM hakTamu.
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GNOTOBIONTS — EXPERIMENTAL MODEL

1Kochlamazashvili Besiki, 2Gogiashvili Liana, 3Jandieri Ketevan, “Nikobadze Elene

Thilisi State Medical University, department of pathological anatomy and cytopathology. (Georgia)
234Thilisi State University, A. Natishvili Institute of Morphology. (Georgia)

ABSTRACT

This paper presents the results of the studies of biological behavior and morphology of the lymphoid system in gnotobionts—
animals with controlled microflora, namely: 1) age-related changes are determined in the thymus — the central organ of the
lymphoid system in gnotobionts, in which maturation of the T-dependent lymphocytes is delayed, causing inhibition of the
cellular immunity reactions; 2) comparative cytological profile and morphology of the peripheral lymphoid organs (spleen,
visceral and somatic lymph nodes) are analyzed with regard to age; 3) the leading morphofunctional mechanisms
responsible for development of non-coronary damages of the myocardium and the microcirculatory bed are indicated; 4)
test morphological studies of the mucous membrane of the ileum are performed with a detailed cytological profile of the
lymphoid tissue followed by determination of presence or absence of the structures of both “acceptor” and “protective”
immunity.

Key words: gnotobiotic animal’s, microflora, acceptive and protective immunity.

38



% H G G D BIRINCI BEYNSLXALQ ELMI PRAKTIK VIRTUAL KONFRANS -
* INSAN GENETIKASI VO GENETIK X8STOLIKLSR:
E-ISBN: 978-9949-7486-1-7 PROBLEML®OR V3 INKISAF PERSPEKTIVLORI

SENSITIVITY OF SERUM PROTEINS OF GI CANCER PATIENTS TO CHEMOTHERAPY COURSES
rine loramashvili, 2Rusudan Sujashvili, 3Marika Gamkrelidze, “Sofia Tsitsilashvili
12,34 |y Beritashvili Center of Experimental Biomedicine, New Vision University.

ABSTRACT

Gastrointestinal cancers (GI) are one of the most abundant types of cancers among the world population, though statistical
data indicate that in eastern Asia these types of cancer occur 4 times more often than in Western Europe. Absence of
treatment of bacterial infections, obesity, and lack of vegetable food in a diet can be the case of Gl cancer. All pathologies
are inevitably connected to the changes in cell cycle, abnormal protein amount and their dysfunction. Serum proteins are
widely used as an additional source of information about body condition, also changes in protein composition can point
out the mechanism of disease development and effectiveness of treatment. In the presented work we studied protein
composition of Gl cancer patients in different stages of cancer development, after and before chemotherapy and compared
these data to protein composition of healthy control group of voluntaries. Treatment of patients was performed according
the guidelines appropriate for the Gl cancer. Association of the effectiveness of treatment at the different stages of
chemotherapeutic courses and changes of protein composition of blood serum has been assessed. Proteins composition
was studies by SDS-PAGE electrophoresis and densitometry analysis. Experimentally gained molecular and statistical
information exposed the most vulnerable groups of proteins affected by chemotherapeutic agents indicating targets for
searching new biomarkers for treatment effectiveness.

Research involving human patients performed in accordance with the requirements of the Council of Europe Convention
on Human Rights and Biomedicine, Biomedical Research, as well as the UNESCO Declaration of Bioethics and Human
Rights.

Key wards: Gastrointestinal cancer, chemotherapy, proteins, biomarkers.
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INTRODUCTION

Changes in some forms of motivational-emotional behavior, learning and memory are thought to be characteristic for major
depressive disease. However, results existing until today about the character of changes in motivational-emotional and
exploratory behavior as well as character of disorders in declarative memory, accompanying major depressive disease,
are not unambiguous. Therefore, studying them in animal models of depression is very topical and important.

METHODS

Experiments were conducted on adult white wild rats (with 250-300 g weight). “Depressive” and “non- depressive” rats
were selected according to the level of immobility in forced swim test. Rats with low level of immobility, “non-depressive”
rats, constituted control group and rats with high level of immobility, “depressive” rats, constituted the experimental group
(10 rats in each).

Changes of motivational-emotional and exploratory behavior were studied in open field test.

The changes of learning and memory were studied in the fear motivated one trial passive avoidance test considered as
the declarative memory test. Experiments were carried out on “non-depressive”, control and “depressive”, experimental
groups (10 rats in each).

Obtained results were processed statistically by Student’s t-test.

RESULTS

Sharp decrease in locomotion was found in rats with high level of immobility. It was manifested in a significant decrease
of the number of crossed squares. The quantitative indices of vertical activity, vertical standings, head risings, were also
sharply decreased. Fear reaction was considerably increased in “depressive” rats, manifested in the significant decrease
of the number of entering in the center of open field and grooming and sharp increase in defecation rate.

Investigation of the changes of learning and memory in the passive avoidance test has shown that the latency of entering
from the light into dark section of passive avoidance camera, in the learning session, was sharply increased in “depressive”
rats. They revealed an impaired ability to evaluate the level of danger coming from the brightly illuminated open area and
therefore they do not hurry to escape from the dangerous section. The difference between “depressive” and “non-
depressive” rats was maintained even after 24 hours from receiving a painful stimulation. In particular, the animals of
control group remember that they have received a painful stimulation in dark section during learning session and do not
enter there during testing session, whereas the experimental animals with considerable delay but still enter in the dark
section during testing session, therefore, they show significant impairment of declarative memory in passive avoidance
task.

CONCLUSIONS

Locomotor and exploratory behavior are impaired and fear motivation is increased in the open field in “depressive” rats
with high immobility and low level of monoamines content in the brain. Learning and memory in one of the tests of
declarative memory, so called passive avoidance task, is disturbed.

Keywords: “Depressive” rats, Open field Behavior, Declarative Memory and Monoamines Deficiency.
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BACKGROUND

According to the results of the researches common indexes of the prevalence of inherited metabolic diseases (IMD) varies
from 1 to 800 on 1 to 2500 alive newborns. IMD are taking one of the first places among children pathology, early children
death (40%) and disability[1]. According to systematic review of the 43 forms of the inborn errors of metabolism are related
to unexpected death of newborns. For IMD it is common to have a wide spectrum of the unusual clinical manifestation,
often they are not diagnosed, while well timed diagnoses and proper treatment are able to prevent severe systematic
lesions, which lead to death and disability[2]. For that reason one of the most significant problems of the modern pediatrics
is to early diagnosis of IMD. The only way to diagnosis of orphan metabolic diseases is the tandem mass spectrometry
(TMS) [3].

AIM
Scientifically substantiate the need for implementation of selective screening IMD of children using TMS method in
Republic of Kazakhstan (RK) for early diagnosis, therapy of the inherited metabolic diseases, to reduce disability and death
rate.

MATERIALS AND METHODS

Material of the research — dry blood spots, taken using standard methodology on filtered DBS papers, which are used in
RK in the program of neonatal screening (for retrospective research — archived samples of the dry blood spots of the
children dead during first year of life). Method of the research is tandem mass spectometry (QSight Perkin Elmer).

RESULTS

Analysis of the archived dry blood spot samples showed metabolic deviations in 20.4% of the cases. The detected changes
are related to amino acids metabolic disorders, defects of B-oxidation of the fat acids, decrease activity of the
glucocerebrosidase (Gaucher's disease) and sphingomyelinase (Nimman — Pick disease). Results of the selective
screening have shown metabolic disorders in 5% of the cases (defects of B-oxidation of the fat acids, aminoacidopathy,
organic aciduria).

CONCLUSIONS

The preliminary results of the using TMS for the diagnosis of IMD have shown the need for implementation of selective
screening IMD using TMS, which is able to conduct diagnosis of 75 metabolites of 49 IMD in single blood spot, which
were not detected in RK previously. Taking into the consideration economic expenses of the government, related to the
costs of the systematic treatment, medical service, life expectancy and lifelong support of the disabled children with IMD,
early detection of orphan metabolic diseases is the vital condition of the decrease of newborn and children death rate,
sickness rate and disability.

This research study was carried out as a part of a scientific project funded by West Kazakhstan Marat Ospanov Medical
University.
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ABSTRACT

Current global trends in the development of medical education determine the need to develop integrated educational
programs that focus on the needs of the healthcare system and to achieve the final results of training. An integrated
approach to the teaching and teaching of medical biochemistry ensures the integrity and systematic study of the
biochemical processes of the body. In this article, the authors share their experience in teaching medical biochemistry as
part of an integrated educational program developed in conjunction with a strategic partner - Bashkent University. A new
educational program in medical biochemistry according to a certain system is combined into modules and studied in
integration with several basic disciplines. Examples of the development of learning outcomes based on Bloom's taxonomy
and depending on the level of complexity are given. The use of situational tasks in the form of mini-cases to achieve high-
level end results and apply knowledge in solving certain problems is considered. The experience of using innovative
teaching methods to improve teaching methods is described. This ensures the formation of a theoretical basis for the
further assimilation of clinical disciplines and thereby ensures a close relationship between basic and clinical disciplines;
a basis is formed for applying the obtained theoretical knowledge to the solution of a specific clinical problem.

Keywords: medical biochemistry, integrated educational program, learning outcomes, Bloom's taxonomy, innovative
teaching methods.

PE3IOME

CoBpeMeHHble MUPOBbIE TEHAEHLUUW Pa3BUTUS MEAMLIMHCKOro obpa3oBaHMs onpeaensioT HeobxoaMmMoCTb pa3paboTku
MHTErpMpoBaHHbIX 06pa3oBaTenbHbIX NPOrpamMmm, OPUEHTUPOBaHHBIX HA NOTPEOHOCTM CUCTEMBI 30PaBOOXPaHEHUS 1 Ha
OOCTMXKEHNE KOHEYHbIX pe3ynbTaToB 0byyeHus. IHTerpmpoBaHHbIN Noaxon K 06ydYeHnto n npenogaBaHnio MeanLIMHCKON
6uoxmmunn obecneynBaeT LENOCTHOCTb M CUCTEMHOCTb M3y4YeHuss BMoxMmMu4eckux npoueccos opraHuama. B pgaHHon
cTaTbe aBTOpbl AENSATCHA ONbITOM NpenofaBaHns MEULIMHCKON BMOXMMUM B pamkax MHTErpupoBaHHon obpasoBaTtensHon
nporpammbl, rae 3HaHWs MO onpefeneHHonW cucteme obbeAMHEeHbl B OOAWH MOAYMNb W M3y4alTcs B MHTErpaumu c
HeckonbkumMu aucumnnumHamun. [NpuBogaTtcs npumepbl pa3paboTkn KOHEYHbIX pesynbTaTtoB OOyyYeHuss Ha OcCHoBe
TakcoHomMun Brnyma v B 3aBUCMMOCTY OT YPOBHS CIOXHOCTEN. PaccmaTpuBaeTcsi UICNOMb30BaHNe CUTYaLMOHHBIX 3a4ay
B BUAE MUHW-KENCOB A5l KOHEYHbIX Pe3ybTaToB BbICOKOrO YPOBHSA 4151 NPUMEHEHNE 3HaHWIN B peLIeHUN onpeaeneHHbIX
3agav. [insa coBepLUEHCTBOBaHWUA METOA0B AOCTMKEHNS KOHEYHbIX pe3yfibTaToB 06y4eHUsi, ONMCbIBaETCA UCMOMNb30BaHne
MHHOBALIMOHHbIX MeToAoB 0by4yeHusi. 310 obecneunBaeT popmMmpoBaHMe TEOPETUHECKOW OCHOBbLI ANs AanbHenLero
YCBOEHUSA KITMHUYECKMX OQUCLMNINH.

KnioueBble cnoBa: MegvumnHckas bBMoxnmums, MHTErpupoBaHHas obpasoBaTernbHas nporpamMmma, KOHeYHble pesynbTaThbl
0by4eHuns, TakcoHomns bnyma, MHHOBaLMOHHbLIE MeTOAbl 00y4eHns

OcHoBHas Lenb BbICLLEro MeAMLMHCKOro 06pa3oBaHms — OCTUXKEHUE KavyecTBa NOArOTOBKM KaapoB 30paBOOXPAHEHMS.
Kak otmetun EnbGacel H.A.Hasapbaes B CtpaTterum «KasaxctaH-2050: HOBbI MONMUTUYECKMI KypC COCTOSIBLLEroCs
rocyaapcTteay, 3HaHWs M NPoeCcCHOHanbHbIE HaBbIKWU- KITHOYEBbLIE OPUEHTUPbLI COBPEMEHHOW CUCTEMbl 0Opa3oBaHus,
NOArOTOBKN U NEpenoaroTosku kaapos [1,2].

Ha cerogHsAwHWiA AeHb Nepes BbICLUMMU MEAULIMHCKMM y4eBHbIMUY 3aBeJeHNsSMI CTOUT 3afada He TOMbKOo AaTb XopoLune
3HaHWSA CTyAeHTaM, HO W MOoAroTOBMTb CMeuManvicToB HoBOro dopmaTa, obnagalowmx ymMeHVeM WCMonb3oBaThb
NnornyyYeHHble TeopeTUYecKMe 3HaHuA AN peleHns npodeccuoHanbHblX 3adad. [anHas 3apjada  onpepgenser
HeobXoAMMOCTb OpueHTaumMmn obpasoBaTenbHbLIX NPOrpaMM BY30B Ha MOTPEOHOCTU MPaKTUYECKOro 3APaBOOXPaAHEHNS U
Ha OOCTWXEHNE KOHEYHbIX pe3ynbTaTtoB 00yyeHus, onpeaeneHns Hanbonee apdekTnBHbIX 06pa3oBaTenbHbIX METOANK
AN MOATOTOBKM KOHKYPEHTOCMOCOOHbBIX CMeuuanucToB Ha pbiHKe TpyAda. AHanm3 MWpOBbLIX TEHAEHUMIN pasBuUTus
MeOWLMHCKOro obpasoBaHWs MOKa3blBaeT, YTO BO BCEM MUpPE WAET MOCTEMEeHHbIi nepexod OT TPaAMLMOHHOrO
AVCLMNNNHAPHO-OPUEHTUPOBAHHOTO 06pa3oBaHWsA K WUHTErpMpoBaHHOMY, TakK KakK AUCLMMIMHAPHO-OPUEHTUpPOBaHHOE
0obyyeHne xapakTepum3yeTcsl pa3pbiBOM Mexay TeOPeTUHECKMMMN 3HAaHUAMU 1 BO3MOXHOCTBIO MCMONb30BaTh 3TN 3HAHUS B
NpakTU4ecKoh [AeATenbHOCTM Bpaya, 4YTO NpMBOAWUT K HeobXxoAMMOCTM YCOBEepLUeHCTBOBaHUS 06pa3oBaTenbHOro
npouecca [3, 4].

HoBbin ocyoapcTBeHHbIN 06Lle06a3aTenbHbI CTaHAAPT BbICLIEro 06pasoBaHus onpegensdeT, 4YTO NporpaMmbl
OVCUMNIVH 1 MoAynen AOMMKHbl UMETb MEXANCLUMITMHAPHBIA 1 MyNbTUANCLUUMITMHAPHBIN XapakTep, obecnevmBaroLmnin
MOArOTOBKY KaApoB Ha CTbike psifa obracTen 3HaHun [5].

B cBA3M ¢ nepexonom Ha HOBYH MOAernb MHTErpupoBaHHOro 06pasoBaHus, npenogasaHne aucumnnuHel «MeguumHckas
Guoxmmusi» Ha kacegpe Guoxumum n xummuydeckmx aucumnnmHa HAO «MeauumHckuin yHusepcuteT Cemen» npetepnen
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psg HoBbIX MpeobpasoBaHuii. [pexae BCEro M3MEHWNOChb COoAepXKaHWe AUCLUMMIMHBI, KOTOpOe HarpasneHo Ha
obecneyeHve B3aMMOCBA3N Mexay (PyHOAAMEHTanbHbIMU U KIAMHWYECKUMKU Haykamu. [Mpu 3TOM yyuTbIBANoChb, 4TO
MeauLUMHCKas Grnoxumus asnseTcs 6a3oBoN AUCLUMMINMHOM M CnOcoBCTBYET POPMMPOBaHMIO 6A30BbIX 3HAHWIN OCHOBHbIX
3aKOHOMEPHOCTEW XMBOrO OpraHn3ma W COAepXWT 3fieMeHTbl NaTOXMMUKU, HEOBXOAMMON AN U3YYEHUS KIMHUYECKUX
avcumnnui [6,7].

B cooTBeTCcTBMM HOBOW 06pa3oBaTensHOM NporpamMmmon, B NepByto ovepeb Obinuv onpeaeneHsl MHTErpupoBaHbie MOAYN
C ApyrMMu 6a30BbIMM AUCUMNNNHAMKU, KOHEYHble pedynbTaTthl obydeHus. N3BecTHbI eBponenckuin yyeHsii C. Agam
onpepenserT, 4To pe3ynbTaTtbl 00y4eHUs — 3TO MMCbMeHHasa (PopMyNMPOBKa TOrO, YTO YCMELLHbIN CTYAEHT, Kak oXuaaeTcs,
6ydeT B COCTOSHWMM fdenaTtb Mo mtoram obyyeHus» [8]. N 3gecb Hago 3ameTUTb, YTO aKLEHT AenaeTcsd Ha MoHsTWe
«denaTtby», a He «3HaTb» UK «ymeTby. [Ans anddepeHLMPOBKN KOHEYHBIX pe3ynbTaToB 0OyYyeHUs MO TPEM YPOBHSAM
CMOXHOCTU Mbl PYKOBOACTBOBanNuncb TakcoHommen bnyma. C Toukn 3perHus brniyma, uenun obyyeHnsa HanpsMyto 3aBucaT ot
nepapxmmn MbICIIMTENbHBIX MPOLECCOB, TAKUX KaK 3anoMmHaHue (remembering), noHumaHue (understanding), npumeHeHve
(applying), aHanus (analizing), cuHTes (evaluating) u oueHka (creating) [9].

CoOTBETCTBEHHO AaHHOMY MOAXOAY KOHEYHble pe3ynbTaTbhl 0Oy4YeHusi No Kaxaon TemMe moaynew Obinu pasgeneHsl no
YPOBHSAM CITOXHOCTU: BbICOKWAN, CPedHUN, HU3KMN. K Kaxkgomy YPOBHIO C MOMOLLbIO COOTBETCTBYHOLLMX [Naronos
onpepeneHsl 3agayn. Tembl 3aHATUA Gbinn paspaboTaHbl Ha OCHOBaHWM aHanu3a obpasoBaTenbHOW MNporpamMmbl
cTpaTternyeckoro naptHepa — balukeHT yHMBepcuteTa COBMECTHO € npenogasaTtensaMun Apyrmx QUCLUMNINH B MHTErpauum
M C y4eTom noTpebHoCTen KNMHNYecknx kadeap.

Ha nepsom kypce avcumnnvHa «MeauumHckas GUoxMmMusi» u3yvaeTcsi MO HeCKOnbkuM Moaynsam. Hanpumep, mMoaynb
«KneToyHbli meTabonuam» u3y4aeTca B WHTerpauMm C Takumyi 6a30BbIMWM  AUCUMAMMHAMK, Kak dM3NONorus,
mukpobuonorus. Mo Teme «BeBegeHne B meTabonuam. Buonornveckoe okucnenve. O6wme nytm katabonuama» Ans
HM3KOrO YPOBHS KOHEYHbIX pe3ynbTaToB MOCTaBMeHbl 3a4ayn, COOTBETCTBYIOLUME YPOBHIO 3anOMUHaHWe: Ha3biBaeT
onpepeneHne metabonnama n ero OCHOBHbIE 3Tanbl, 3K3€ProHNYECKNe 1 IHOAEProHNYeCcKne peakuun, 3anvcbiBaeT CXemy
kaTabonuama OCHOBHbIX MUWLLEBbLIX BELLECTB, Ha3blBaeT KOHEYHble NPOAYKTbl OOMeHa BeLecTB M Makpoapruyeckme
coeanHeHusa u T.4. KoHeuHble pesynbTaTbl 00y4YeHUss cpefHero ypoBHSA AOCTUraloTcs nyTeM OObACHEHWs, onucaHus,
onpegenexns, obcyxaeHus, dopMynMpoBaH1s, UNMOCTPUPOBAHUS, SEMOHCTPaLUMK onpedeneHHblX 3agad, Hanpyumep,
06bACHAET 3HavYeHne obMeHa BeLLeCTB AN XU3HeAeATeNbHOCTN OpraHn3Ma, MexaHn3m AerMapupoBaHns cybctpaTos u
OKVCIEeHNe BOAOPOAA Kak UCTOYHMKA dHepruu B KneTke 1 T.0. BbICOKUA ypoBeHb KOHEYHbIX pe3ynbTaToB HaueneH Ha
NPUMeHeHVe 3HaHWN: 060CHOBbLIBAET MexaHW3Mbl TpaHChOPMaLuM 3HEPrUM B XMBOM OpraHm3ame Ans obecrneveHus
mMeTabonuyecknx MpoueccoB, TeM camMblM Ha NEpBOM Kypce 3aknagbiBaloTcA 6a3oBble 3HaHWA ONA NOHMMaHWSA
BUOXMMUNYECKNX MEXaHN3MOB Pa3BUTNS NaTONOMMYECKOro COCTOSHMS.

[ns atoro mogynu 2 kypca 6binu onpegeneHbl MO OCHOBHLIM CUCTEMaM, KOTOPbIE U3y4aloTCA B MHTErpauumn ¢ apyrumm
AvcumMnnvHamm, Kak HopmanbHasa n3nonorns, aHaToMusl, TMCTONOMNS, MeauLMHCKasi Bronorns ¢ OBHOBaMM reHeTUKN, 1
31eCb MO BbICOKOMY YPOBHIO CIIOXXHOCTW Ha NEPBbIN NMaH BbIXOAUT NPUMEHEHWE 3HaHWUI ONS peLlueHns onpeaeneHHbIX
3afad, Hanpumep, no Teme «MexaHuU3Mmbl NepeBapuBaHUa NUNUOOB U BCacbiBaHWe B OTAENax XenygovyHo-KULLEYHOro
TpakTa» 3ajadell BbICOKOTO YPOBHS onpegeneHo 06OCHOBaHWe OUOXMMWUYECKMX MeXaHW3MOB MepeBapvBaHvsA Wt
BCacCblBaHWA NUNUAOB A5 0ObACHEHNS MPUYNH HAPYLLIEHUI B KIIMHUYECKMX CIyYasix, 0COBEHHOCTM AaHHbIX MEXaHW3MOB
y B3pocrbix 1 Aeter. [ina aToro Ha kadenpe MCnomnb3yTCs CUTYaLMOHHbIE 3adaun, Moaenvpylwme Grnoxmmmyeckue
npoLecChl, MpoTeKaloLLme B XMBOM OpraHnamMe. BbiCokuii ypoBeHb KOHEYHbIX pe3ynbTaToB JOCTUraeTcs Nocne OCBOEHNS
3a7a4 CpeaHEero N HU3KOro YPOBHEN.

Ha 3aHATuSaX Mcnonb3ylTCA MUHU-KEWCHI, TO €CTb MWUHWU-CUTYaLMOHHbIE 3a4ayun, KOTopble ABNSTCA Hebonblve no
o6bvemy (o1 0,5 go 1 cTpanuupl). JaHHble 3a4a4v NPeAcTaBnAlT cOOOW KNMHUYECKYIO CUTYaLUMto C NOMHBIM OMMCaHNEM
KIMTMHUKO-BMOXMMMYECKNX MoKa3aTernewn, KoTopble B [OCTAaTO4HOM obbeme npedacTaBnsioT npobnemy M eé pelueHne
[10,11]. CuTyaumoHHble 3agayv npeaHa3HayveHbl NPeuMyLLeCTBEHHO Ans npobnematnsaumm n UNcTpaumn KOHEYHbIX
pe3ynbTaToB BbICOKOIO YPOBHS, paccMaTpvBaeMblX B XOA4e ayAUTOPHbIX 3aHATMIA. OHM He TpebyloT npeaBapuTensHOn
MOArOTOBKK, @ UX OBCYXAeHWe, KaK NpaBuIio, 3aHMMaeT MeHee MONOBUHbI MPaKTUYECKOro 3aHATUA. B KoHUe n3yyeHus
Kaxkgoro MoAyns unv pasgerna Aans yrnyonenusa nHrerpaumny 6asoBbiX U KNMHUYECKUX AUCUMNINH NMPOBOANTCS 3aHATME
MO PpeLeHNI0 WHTErpupoBaHHOIO Kewca, pas3paboTaHHOro KIMHWYEeCcKUMW kadeapamu Ha nprvMepe  KOHKPETHbIX
KnuHnyeckux npobnem. CopepxaHve kenca pa3paboTaHO HEMOCPEACTBEHHO C KIUHWYECKMM KOHTEKCTOM, 4TOObI
NPOOEMOHCTPMPOBaTL CTyAEHTaM aKkTyanbHOCTb M3ydYeHus PyHAaMeHTanbHbIX Hayk Ans ux Oyayuien npakTu4eckon
AeatenbHocTu. Kpome aToro Ha kadeape akTMBHO MCMONb3YOTCA Takme MHHOBaLMOHHbIE MeTOAbl 00y4eHus, kak paboTa
B ManbiX rpynnax, «MO3roBOWA LWWTYpM», OWOXUMWUYECKU [OWKTaHT, 3aHAaTus no Metogmke TBL (komaHgHo-
OpVeHTNpoBaHHOe 0byyeHne) u apyrue.

Takum obpasom, ANS n3ydeHus aucumniuHbl «MeguumHckas Guoxmmunsy B pamkax MHTErpupoBaHHON MpPOrpammel Mbl
onpefenunu oxuaaemble KOHeYHble pe3ynbTatbl oOyyeHus, paspabotanu yyebHbIi nnaH, onpegenunu meToabl
npenogasaHus, O0y4eHWs M OuEeHMBaHWUSA Takum obpa3oM, 4ToObl caenaTb BO3MOXHbIM AOCTVKEHWE pe3ynbTaTos.
MHTerpvpoBaHHoe 00yyYeHMe AOUCUMMIMH CnocoOCTBYEeT (QOPMUPOBAHMIO LEMNOCTHOM CUCTEMbI 3HaHWWA, cobupaTtb
pasnuuHble hakTbl MO ONpeaeneHHoN CUCTEME MU MOZYI0 B €4MHYIO Lienb, C TeM, YTOObI NOMYYNTb MOMHY KapTuHY O
KMUHWYECKON cuTyaumm 1 opmmpoBaTb OCHOBY Afsi MOCMEAYIOWEro OCBOEHUS KIMHWYECKUX AucuMnnuH. JaHHas
cTpaTerns obpasoBaTenbHON AesATeNbHOCTU 0becneyrBaeT TECHYI0 B3aUMOCBA3b MeaULUMHCKON Bruoxummnmn ¢ Byaylien
npodeccrmoHanbHoOM AeATenbHOCTbIO Bpaya. PaspaboTaHHble HOBbIE MPOrpamMMbl N0 MeAULMHCKON BMOXMMMM NO3BONSIOT
YCTaHOBWUTL MEXONCLUMMIMHApHbIE CBA3WM Kak MO BepTUkanu ¢ Kadeapamu KnuHudeckoro npodwunen, Tak u no
ropusoHTanu, NpoBeast MHTerpaumio npenogasaHns Bcex 6a30BbIX ANCLUNINH.
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MODERN METHODS TO DIFFERENTIATE BETWEEN CHEST PAIN AND CARDIAC ISCHEMIA
1Giorgi Javakhishvili, 2Rusudan Sujashvili
12New Vision University. Beritashvili Center of Experimental Biomedicine. Thilisi Heart and Vascular Clinic. (Georgia)

Acute coronary syndrome (ACS) is a group of conditions which often present with similar signs and symptoms while having
different outcomes and complications. Therefore, it is essential to differentiate between them as soon as possible and
provide appropriate management.

Acute coronary syndromes are classified into two categories: STE-ACS (ST segment Elevation Acute Coronary Syndrome)
and NSTE-ACS (Non ST segment Elevation Acute Coronary Syndrome). STE-ACS stands for ST Elevation Acute
Coronary Syndrome all of which demonstrate significant ST elevations on ECG due to complete blockage of artery by
thrombus, while NSTE-ACS is due to partial occlusion of artery which exhibit ST segment depression and/or T wave
inversions. Patients with NSTE-ACS who do not develop infarction are diagnosed with unstable angina, which itself is a
precursor of myocardial infarction.

Acute coronary syndromes are considered multifactorial and risk factors most commonly associated with development of
acute coronary syndromes include: hypertension, smoking, diabetes, obesity, sedentary life-style, hereditary conditions
etc. Chronic stress to the coronary endothelium eventually leads to inflammation and atherosclerotic plague formation.
Plaque at some point with additional stress will rupture and trigger thrombus formation. Probability of plaque rupture
depends on its composition: stable plaques contain small fatty core and thick fibrous cap, unstable plaque have larger fatty
cores and thin fibrous cap.

Patients with acute coronary syndromes present with chest pain and/or discomfort and may experience tightness and
pressure sensation; pain may radiate to left or both arms, jaw, back or stomach, sweating, dyspnea and dizziness are also
common complaints.

Whenever we suspect ACS first diagnostic tests is always ECG (Electrocardiography). If ST segment is persistently
elevated STEMI (ST Elevation Myocardial Infarction) can be diagnosed and reperfusion therapy is indicated; but if ST
segment is depressed and/or T wave inversion is present laboratory tests are necessary for diagnosis. Cardiac biomarkers
mainly used in the clinic are Troponins and CK-MB (Creatine Kinase MB), yet LDH (lactate dehydrogenase), B-type
natriuretic peptide and C-reactive protein can be used additionally.

Several studies have been conducted in hopes to find other myocardial markers useful for diagnosis of ACS, one of which
tested candidate biomarkers such as hFABP (Heart-type fatty acid binding protein), GPBB
(Glycogen Phosphorylase Isoenzyme BB), S100, PAPP-A (Pregnancy-associated plasma protein A), TNF (Tumor
Necrosis Factor), IL6 (Interleukin 6), IL18 (Interleukin 18), CD40 (Cluster of differentiation 40) ligand, MPO
(Myeloperoxidase), MMP9 (Matrix metallopeptidase 9), cell-adhesion molecules, oxidized LDL (Low Density Lipoprotein),
glutathione, homocysteine, fibrinogen, and D-dimer, procalcitonin. The idea of this study was to estimate usefulness of
combining enzymatic markers with nonenzymatic ones in the clinical settings.

Keywords: cardiac ischemia, enzymatic biomarkers, STEMI.
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ASSOCIATION OF DNA METHYLTRANSFERASE GENE POLYMORPHISMS WITH EARLY
PREGNANCY LOSS

IMadina Azova, 2Ahmed Abdulbary.A.M.
L2Peoples’ Friendship University of Russia (RUDN University). (Russia)

INTRODUCTION

Infertility has become one of the main healthcare issues in the modern society. Miscarriage affects numerous couples
every year due to various reasons including genetic and environmental factors. Pregnancy loss represents 31% of total
pregnancies. This rate could rise to 50-75% if losses occurring within the first 4 weeks of pregnancy are included.
Approximately 80% of all miscarriage cases occur before the 12" week of gestation. Abnormal DNA methylation in
conceptus, embryonic chromosome abnormalities, placental thrombophilia may lead to impairment of growth and
development of embryo. Recurrent miscarriage arises due to miscellaneous risk factors among which some maternal
genetic factors tend to be more significant than others.

The objective of the present research was to study association between some DNA methyltransferase gene
polymorphisms and early pregnancy loss in Russian women.

MATERIAL AND METHODS

The patient group involved 100 women with early pregnancy loss before the 12" week of gestation with a mean age of
31.5+4.9 years. It was classified into two subgroups: with sporadic pregnancy loss (SPL, n=50), and recurrent pregnancy
loss (RPL, n=50). The control group included 56 healthy women with a mean age of 29.2+3.5 years. Genotyping for
DNMT3B rs2424913, DNMT3B rs1569686, DNMT3A rs7590760, DNMT1 rs2228611, DNMT1 rs8101626 SNPs was
performed using the PCR-RFLP method. DNA fragments were separated by agarose gel electrophoresis. For statistical
analysis of data we used chi-square test or Fisher's exact test and Odds ratio (OR) with 95% confidence intervals (Cls),
which were calculated using software SPSS, version 22.

RESULTS AND DISCUSSION

The distributions of the DNMT3B rs2424913 polymorphism genotypes and alleles were significantly different in the women
with SPL and RPL when compared with those in the healthy women. Furthermore, the results revealed an increase in the
risk of early pregnancy loss under the minor homozygous genotype TT (OR: 4.44, CI: 1.48 — 13.32). It is known that the
minor allele results in a 30% increase in promoter activity of DNMT3B gene, which may change establishing de novo DNA
methylation patterns. DNMT1 is crucial for maintaining methylation patterns during the cell division. It is suggested that the
analyzed SNPs (rs2228611 and rs8101626) may influence splicing of pre-mRNA. Statistically significant differences were
detected in the different genotype and allele frequencies in RPL group when compared with healthy women for DNMT1
rs2228611 polymorphism. The risk of RPL was highly elevated under the GG genotype (OR: 3.94, 95% CI: 1.92 — 8.09).
The frequency of DNMT1 rs8101626 homozygous minor genotype GG in both patient groups was significantly higher than
in the control group. Thereby the women carrying GG genotype are at higher risk for the early pregnancy loss than the
non-carriers (OR: 2.64, 95% CI: 1.2 — 5.76). We did not find differences for other studied SNPs.

CONCLUSION
The minor homozygous genotypes for DNMT3B rs2424913 and DNMT1 rs8101626 polymorphisms are associated with
the increased risk of both sporadic and recurrent early pregnancy loss, whereas the minor homozygous genotype for
DNMT1 rs2228611 shows a significant association with only recurrent early miscarriage.
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DEVELOPMENT OF NEW GENETIC APPROACHES AND THEIR APPLICATION IN THE DIAGNOSIS OF
MENDELIOME DISEASES

Afig Berdeli
Professor, PhD MD.
Ege University Faculty of Medicine, Department of Pediatrics, Molecular Medicine Laboratory. (Turkey)

Since the existence of human kind, they wondered what was happening around them, tried to understand and tried to
overcome the difficulties they faced by doing new discoveries. Supportive and complementary researches carried out by
scientists from past to present form the basis of today's technologies. In 1977, two different DNA sequence analysis
methods were found by Allan MAXAM- Walter GILBERT and Frederick SANGER. In 1982, Akiyoshi proposed automatic
analysis of DNA sequence and robots have begun to be developed. These types of studies have brought up the sequencing
of the entire human genome.

The Human Genome Project was a 13-year-long, publicly funded project initiated in 1990 with the objective of determining
the DNA sequence of the entire euchromatic human genome within 15 years. In its early days, the Human Genome Project
was met with skepticism by many people, including scientists and nonscientists alike. One prominent question was whether
the huge cost of the project would outweigh the potential benefits. Today, however, the overwhelming success of the
Human Genome Project is readily apparent. Not only did the completion of this project usher in a new era in medicine, but
it also led to significant advances in the types of technology used to sequence DNA. The Human Genome Project, the
mapping of our 30 000 genes and the sequencing of all of our DNA, will have major impact on biomedical research and
the whole of therapeutic and preventive health care. The purpose of the human genome project is to find genes and
describe what they do. This is an important distinction from some of the previous approaches to genetics because the aim
is not to define function at this stage but to focus on mapping the genes and clarifying their sequence. It was announced
that the participants of the Human Genome Project and Celera completed the draft of the human gene map in June 2000.
A genetic disorder is a disease caused in whole or in part by a change in the DNA sequence away from the normal
sequence. Genetic disorders can be caused by a mutation in one gene (monogenic disorder) or by mutations in multiple
genes (genetic heterogeneicity). Genetic Diagnostic testing is used to identify or rule out a specific genetic or chromosomal
condition. In many cases, genetic testing is used to confirm a diagnosis when a particular condition is suspected based on
physical signs and symptoms. Diagnostic testing can be performed before birth or at any time during a person's life, but is
not available for all genes or all genetic conditions. The results of a diagnostic test can influence a person's choices about
health care and the management of the disorder.

In the years 2000 and thereafter different molecular methods have been used in the diagnosis of monogenic diseases with
Mendel inheritance (Mendeliome.) Among these methods, Sanger sequencing method has been accepted as the gold
standard which is the most frequently applied and allows to read the entire sequence of genes. Molecular Medicine
Laboratory, which | have managed since 2001, has molecular diagnosis of 512 different genetic diseases in 42000 patients.
Over the years, this approach has led to answer some of our questions in the group of diseases or syndromes that show
genetic hetogenicity (proteinuria, cystic kidney diseases, collagen diseases, autoinflammatory diseases, etc.). In these
years, new DNA sequencing methods have been developed and these have led to the development of new technologies
in genetics.

The emergence of next generation sequencing (NGS) techniques has made the sequencing of whole genomes,
transcriptomes, and epigenomes faster and more readily available than previous methods such as Sanger sequencing,
which was developed in the 1970s. The commercialisation of next generation sequencing (NGS), approximately 10 years
ago, led to major improvements in both research and the diagnosis of genetic diseases. NGS makes it possible to
sequence the whole genome, exome, or predetermined panel of a patient’s genes in a single sequencing reaction and in
a much more time efficient manner. NGS also has the capacity to characterize all steps of transcription, translation, and
methylation of DNA.

Next generation sequencing (NGS), massively parallel or deep sequencing are related terms that describe a DNA
sequencing technology which has revolutionized genomic research. Using NGS an entire human genome can be
sequenced within a single day. In contrast, the previous Sanger sequencing technology, used to decipher the human
genome, required over a decade to deliver the final draft. Although in genome research NGS has mostly superseded
conventional Sanger sequencing, it has not yet translated into routine clinical practice.

The National Human Genome Research Institute subsequently initiated and funded a sequencing technology development
program with the aim of reducing the duration and cost of genome sequencing. This led to a wave of new projects, and
finally to the introduction of the contemporary commercial sequencing platforms. NGS permits the simultaneous analysis
of multiple genetic aberrations, including single nucleotide variants (SNVs), small insertions/deletions (indels) as well as
copy number variants (CNVs) or complex genomic rearrangements. Although nowadays sequencing-by-synthesis is the
predominant sequencing technology in use, multiple technologies and platforms have been developed and are
commercially available. The scope of available strategies for GENOME sequencing ranges from targeted gene panels
encompassing several thousand base calls through whole-exome sequencing (WES) analysis of the ~ 22 000 human
protein-coding genes (40— 50 million bases) to WGS across all 3.3 billion bases of the human genome. NGS found its first
clinical application in germline testing for known monogenic and rare diseases by targeted panels, while it was shown that
WES is ideally suited for the diagnosis of suspected novel Mendelian diseases.

We are studying on hereditary autoinflammatory disease panels in our molecular medicine laboratory with the NGS
method. The monogenic autoinflammatory diseases are a group of illnesses with prominent rheumatic manifestations that
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are characterized by genetically-determined recurrent sterile inflammation, and are thus inborn errors of innate
immunity. These are hereditary disease analysis the mutations of FMF, HIDS, TRAPS, PFAPA, DIRA, Majeed Syndrome,
CRMO, PAPA, Schnitzler Syndrome Blau (NOD2) (PGA), NLRP12, CANDLE syndrome, Behcet's, SJIA, CAPS, FCAS2,
FCAS3,FCAS4, interferonopathies and ubiqutination disorders.

More than 3000 patients was analyzed with AID targeted NGS panel and genetic diagnosis was made in more than 60%
of patients. 1200 patients were analyzed with nephrotic syndrome panel consisting of 29 genes and molecular classification
was performed in 29% of patients. Atypical HUS panel consisting of 12 genes was made in 400 patients and 111 variants
were detected in these patients. Of these, 58 (52%) were identified in our study, and 53 (48%) were previously reported in
the HGMD database. In our Alport disease panel, we studied COL4A3, COL4A4, COL4A5 genes on 130 patients. We
detected 61 different variant on these patients. 9 of the total 61 variants evaluated are the new mutations detected in this
study. 21 of all mutations detected were classified as benign, 3 as possible pathogens and 28 as pathogens according to
bioinformatics databases. In this study, in addition to the mutations detected in the literature, 9 new mutations were
detected. PKD1, PKD2 and PKHD1 genes which responsible for polycystic kidney disease were analyzed in 190 patients
by targeted NGS method. There were 134 missense mutations and 18 nonsense mutations in the patients. 35 of them are
new mutations detected in this study. 142 mutations reported in these genes in the literature were also detected in this
study. Our renal channel disease panel consist of 17 genes and urolithiasis panel consist of 30 genes. We use these panel
on routine laboratory tests.

In conclusion, Sanger genetic mutation analysis method is the gold standard in single gene diseases that molecular
pathogenesis is well known. It's important to confirmation in clinical differential diagnosis and establishing new diagnoses
in single gene diseases. This method is important in the re-molecular classification of genetic diseases, in monitoring and
managing treatment, in planning prognosis, in the emergence of target therapies, in reproductive genetic consultations,
and in rapid predictive genetic consultations in family members both symptomatic and non-symptomatic. NGS, the new
technological approach, should be applied in kidney diseases which phenotype has genetic heterogeneity. Mutation
classifications and bioinformatics data should be used wisely, and accurate interpretation of NGS findings requires a
multidisciplinary approach, often involving specialist physicians, clinical geneticists and laboratory specialists.
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A RARE CASE WITH CLEFT PALATE / LIP: PARTIAL TRISOMY 8Q24

Esra Cholak Genish?, Fethi Sirrr Cham?
IManisa Celal Bayar University Faculty of Medicine, medical genetics, Manisa, (Turkey)
ABSTRACT

OBJECTIVES

Cleft palate / lip is one of the common congenital craniofacial anomalies and its prevelance is 1-2 / 1000. This anomaly
requires a multidisciplinary approach because it is important in the physical and psychological development of the patients.
Cleft palate / lip may be accompanied by a syndrome or may be seen as isolated. In this study, we aimed to present a rare
partial trisomy 8 in a syndromic patient with cleft palate / lip and accompanying congenital anomalies occurring as a result
of maternal balanced translocation.

MATERIAL AND METHODS

Peripheral venous blood chromosome analysis was performed on proband and the parents'. Phytohemagglutinin (PHA) -
induced peripheral blood lymphocytes cultures were used for the study. The chromosomes of 30 G-banded metaphases
(500-550 band level) were examined for numerical and structural chromosome abnormalities. The thirty metaphase areas
stained with giemsa trypsin banding technique were evaluated according to the 2016 International System for Human
Cytogenetic Nomenclature (ISCN).

RESULTS

On the physical examination of the newborn, cleft palate / lips and umbilical hernia were detected. There was no
consanguineous marriage between his parents. Chromosome analysis showed that the mother had a balanced reciprocal
translocation carrier, 46, XX, t (8; 17) (q24.1; p13). Patient 46, XY, der (17), t (8; 17) (g24.1; p17) mat chromosome was
detected.

CONCLUSIONS

Conventional karyotyping analysis revealed a rare trisomy 8924 syndrome. Chromosomal anomalies are a condition that
must be kept in mind with various findings from prenatal period to adulthood. Individuals with a balanced chromosomal
translocation carrier may transmit this condition unsteadily to children with abnormal segregation during gametogenesis.
This balanced translocation, which is also found in the mother, has clinical findings consistent with trisomy 8924 syndrome,
which is a rare disorder resulting in unbalanced transfer of the patient.

Keywords: Cleft lip and palate (CL / P), reciprocal translocation, trisomy 8q24.
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AIM

Among various groups of molecular-genetic markers which have found their wide application for studying the structure and
genealogy of human populations inhabited in different parts of our planet, for ethno-genetic haplotyping of various ethnic
groups etc. high conservative Y-chromosome STR markers consisting of short tandem repeats (STR) and constituting a
separate family of STR-markers have great importance. The aim of this research was to study the Y-DNA polymorphism
of Azerbaijan population sample covering the whole republic.

MATERIALS AND METHODS

The object of the study was DNA samples isolated from 184 aborigine male Azerbaijanis living on the territory of the
republic for several generations. DNA profiles obtained by PCR using multiplex AmpFLSTR™ Yfiler™ PCR Amplification
Kit consisting of 16 Y-STR markers. Allele frequencies of SRT loci calculated by Power Stat software, haplogroups were
identified by the help of haplogroup predictors NEVGEN (http://www.nevgen.org/) as main predictor, and Whit Athey’s
haplogroup predictor as alternative predictor (http://www.hprg.com/ hapest5/ hapest5a/ hapest5.htm?order=num) etc.

RESULTS

Analysis showed that the allele frequencies of Y-STR loci vary over a wide range - 0.005-0.679. An allele 10 of the DYS391
locus had highest frequency (0.679). At the definition of haplogroups by different predictors revealed following haplogroup
branches (frequencies in %): E (E1blb — 10.32), G (G1 — 1.09; G2 — 7.61), J (J1 — 15.22; J2 — 25.54), | (11 — 1.09; I12 —
3.26), H (0.54), L (3.80), N (1.63), Q (1.63), R (R1a — 8.70; R1b — 11.96; R2 — 0.54) and T (7.07). The possible times of
origin of the main branches of Y-DNA tree vary within ~12,000+48,500 years ago.

CONCLUSIONS

Itis established that in formation of Y-DNA gene pool of the Azerbaijan population play a major role haplogroups concerning
to North African, Caucasian, Mediterranean, European and Asian origin E, G, J, R and T branches, which make up about
90.0% of all observations.

Keywords: molecular-genetic markers, polymorphism, population, Y-DNA STR locus, haplotype, haplogroup, allele,
frequency, subclade.
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MUTATION CASES IN THE PATERNITY TESTS IDENTIFIED USING 15 AUTOSOMAL STR MARKERS
Elshan Mammadov?, Nurmammad Mustafayev!2, Alamdar Mammadov'?, Adalat Hasanov?, Irada Huseynova®
linstitute of Molecular Biology & Biotechnologies, Azerbaijan National Academy of Sciences. Azerbaijan.

2Biology Department, Unit of Forensic Medical Expertise and Pathological Anatomy, Ministry of Health of the
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AIM

As well known, the mutations of the STR loci revealed in resolving the identification, disputed paternity/mothernity, kinship,
etc. cases reduce to some extent the reliability of the results and deliver a certain difficulty in preparation of an accurate
expert opinion. Therefore, information on the facts of detection of such allelic variations has great practical importance.

MATERIAL AND METHODS
DNA profiles of 250 family cases of the disputed paternity tests obtained by PCR amplification.

RESULTS

In this study we found mutated alleles in two cases on FGA, in two cases on D19S433, in one case on D13S317 and in
one case on D5S818 locus. The mutation cases at the FGA locus can be represented as: (1) Ch1(17)=AF1(20) — 3 repeat or
Ch1(17)=AF1(23) — 6 repeat (multi-step “del” mutations), (2) Ch2(25)=AF2(26) — 1 repeat (one-step “del” mutation)
(hereinafter Ch — child, AF — alleged father, AM — alleged mother); at the D19S433 locus as: (1) Ch1(15.2)=AF1(16.2) - 1
repeat, (2) Ch2(15.2)=AM2(13) + 2 repeat+2 b.p. or Ch2(15.2)=AM2(13) + 3 repeat — 2 b.p.; mutation case at the D13S317
locus can be represented as deletion leading to reduction of paternal allele size: Ch1(12)=AM(13) — 1 repeat. The mutaton
case at the D5S818 locus can be explained as follows: (1) Ch(12)=AF(11) + 1 repeat (allele size extension) and (2)
Ch(12)=AF(13) — 1 repeat (allele size reduction). Moreover, in one case three-allelic profile on D21S11 locus has been
observed indicating three copies of chromosome 21, which supported existing Down’s syndrome phenotype.

CONCLUSIONS

In five cases more likely these mutations affected the paternal alleles, in one case the maternal allele. For each case
possible mutation formation ways scheme was proposed. It is supposed that these meiotic mutations occurred during
replication according to the gene conversion or DNA crossover models (Immel et al., 2004) or strand-slippage replication
mechanism (Jobling, 2004) as stepwise mutation process.

Keywords: STR marker, crossover, gene conversion, strand-slippage replication, stepwise mutation, paternity testing,
paternal, maternal.
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ABSTRACT

The presented study includes a systematic analysis aimed at assessing the correlation between bone metabolism markers
and bone mineral density in male patients with a history of type 2 diabetes. This analysis helps to identify informative
markers for early prediction of destructive changes in bone tissue. Clinically, both markers of bone remodeling and bone
mineral density are independent predictors of fragility fracture in patients with diabetes. However, the results of a
systematic analysis showed that changes in the values of the procollagen type | N-terminal propeptide (PINP) and C-
terminal telopeptide of type 1 collagen (CTX) tended to be more informative in predicting long-term destructive changes in
bone tissue compared with x-ray osteodensitometry.

Keywords: systematic analysis, bone metabolism markers, bone mineral density

PE3IOME

MpencraBneHHoe uvccneaoBaHWe BKIHOYAET CUCTEMHbIA aHanuW3, HanpaBfeHHbI Ha OLEHKY KOppensauun Mexay
Mapkepamu OOMeHa KOCTHOM TKaHW U MWHEepanbHOW MMOTHOCTbIO KOCTM Yy MaUMEHTOB MYXCKOrO Moria C caxapHbiM
anabetom 2 Tuna B aHamHese. [laHHbI aHanu3 cnocobCTByET BbIABNEHUIO UHDOPMATUBHBIX MPEOUKTOPOB ANsl paHHEero
NPOrHO3MPOBaHUSA AECTPYKTUBHBIX UBMEHEHMIN B KOCTHOM TKaHW. KNMHUYECKK, KaK MapKepbl KOCTHOrO peModennpoBaHus,
Tak U MUHeparnbHas MMObHOCTb KOCTU, SIBASIOTCS HE3aBUCUMbIMU NPEeAMKTOpaMu pucka neperioMoB Yy MauUEHTOB C
caxapHbIM AnabeTtom B aHamHese. OgHako, pe3ynbTaThl CUCTEMATUYECKOrO aHanmnaa nokasanu, YTo U3MeHeHNs 3Ha4YeHnn
N —koHueBoro nponentuaa npokonnareHa | Tuna (PINP) n C-koHUeBOro clumBatoLlero Tenonentuaa konnarexHa | tuna
(CTX) wmenun TenpeHumo ObiTb Oonee WMHEMOPMATUBHBIMU MPU MPOrHO3MPOBAHUWM [AONTOCPOYHbIX AECTPYKTUBHBLIX
N3MEHEHUI B KOCTHOW TKaHW MO CPaBHEHMWIO C PEHTIEHOCTEOAEHCUTOMETPUEN.

Bo BceM mMupe pacTét pacnpocTpaHeHHOCTb caxapHoro anabeta 2 Tuna. Bce 6onblue BHUMaHUSA HAYMHAET yoenaTbes
npobneme gmabeTtnyeckux ocnoxHernun [1,2]. CHMXKeHne NPOYHOCTU KOCTM ABMSETCA OOAHUM u3 Hanbornee cepbesHbiX
OCNOXHeHNW AunabeTta, NPMBOAALUMX K MHBanNuAHOCTU W YBEMNWYMBAKLWMX C BO3pPacTOM YpPOBEHb CMepTHOCTu [3].
MapannenbHO C ynyylweHneM MOHMMaHUS BUMOXMMUYECKMX MPOLIECCOB, MPOMCXOASALMX B KOCTHOW TKaHW Ha doHe
caxapHoro gvabeta, BbISIBATCS Mapkepbl CNOCOOHbIE TOYHO XapaKkTepusoBaTh npouecckl obpa3oBaHus u pe3opbumm
KOCTHOro maTpukca [2,3].

Lenb uccnepoBaHuA. BbisBUTb npeavkTopbl caxapHoro guabeta 2 Tuna, COMPSPKEHHbIE C PUCKOM  pasBUTWA
AnabeTnyeckon ocTeonaTum.

Martepuan 1 MeToabl uccnegoBaHus. B nccrnegoBaHue Gbiny BKIHOYEHbI 52 nauyneHTa MYXCKOro rnorfa ¢ caxapHbiM
Avnabetom 2 Tvna B Bo3pacTHon rpynne oT 40 go 70 neT. Mpynna koHTpons cocTosina u3 43 300pOoBbIX NULL, COBNaAatoLLImMX
no Bospacty 1 nony. MNMauneHTbl C NO3gHMMM CTaaMSIMU OCIOXHEHWA Ha M XPOHWYeckuMu 3aboneBaHusiMU Obinu
UCKMoYeHbl 13 mnccnegosaHus. [MpoBeaeHo uccnepoBaHue ¢ onpegenenvem T-kputepust MIMK (metogom DXA) u
CbIBOPOTOYHBLIX MapKepbl KOCTHOrO pemMoaennpoBaHns (wenovHast pocdartasa, P1NP, CTX) un 25(0OH)D, napaTtupuHa,
KanbUMTOHWHA, nHcynuHa, HbA1c, anektponutos (Ca?*, Pi).

PesynbTaThl MCCneaoBaHUA U X 06CyaeHue. AHANM3 nokasan 3HavyMMble pasnuunst Mexay rpynnamu no BenmynHe
noHusmposaHHoro Ca?*, napatupuHa n 25(0H)D (p =0,002, p =0,037 1 p =0,018 cOOTBETCTBEHHO). Y MY>KUMH C AnabeTom
2 Tvna BbisiBNeHa nonoxuTensHasa accounauuns mexay HbA1c n b-CTx (r=0,253; p=0,012); oTpuuaTtensHas accouuaums
mexagy 25(0H)D u HbAlc / pnutenbHocTeto aunabeta (r=-0,487; p=0,003 n r=-0,464; p=0,001); nonoxuTenbHas
Koppensaums mexagy napatupvHoMm W anutenbHocteto CO2 / b-CTX (r = 0,218, p = 0,01 n r=0,603; p=0,001);
oTpuuaTtenbHas accouunaums mexay 25(0OH)D n HbAlc / anutenbHocTblo guabeta (r=-0,487; p=0,003 n r=-0,464;
p=0,001); nonoxutenbHas koppensums mexgy P1NP u nHgekcom HOMA-IR (r = 0,218, p = 0,03); nonoxurtensHas
Koppensaumst Mexay YPOBHEM napaTupvHa M kanbumtoHmHoM (r = 0,536, p = 0,001). MNpn CO2 c yBenuyeHnem
ONUTENbHOCTM 3ab0neBaHNs BbISIBMNSIETCA CBA3b YPOBHS KanbUUTOHUHA M 3HayYeHui nngekca HOMA-IR (r = 0,615, p =
0,03), Tak, KanbLUMTOHWH WHMMOMPYET T[IOKO30-CTUMYIMPOBAHHYO CeKpeuuto MuHcynuHa. [MpeanonoxutensHo, CT
NPUBOONUT K CHWXEHUK YyBCTBUTENBHOCTU MbIWL, U XUPOBOW TKAHW K WHCYMUHY, YCWUIMBAET [MMKOrEHONn3 U
WHCYINIMHOPE3UCTEHTHOCTL nepudpepudecknx TkaHen [3]. AHanua gaHHbix DXA nokasan, 4to y myxuumH npu C[2
n3MmeHeHusi T-kputepms B 06nacTu werkn 6eapeHHON KOCTM MeHee BblpaXeHbl, Yem B obnactu L1-L4 (r=0,361; p=0,002).
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C yBenu4yeHne OAnNuUTENbHOCTU CaxapHOro guabeTta rvnepriavkeMuns cnocobHa BNUSITb Ha KONMMYECTBO U DYHKLUMIO Kak
ocTeobnacToB, Tak U OCTEOKNACTOB, Ha YTO yKa3blBaeT CHIDKEHME YPOBHS Mapkepa kocTeobpasoBaHus P1NP n poct
3Ha4YeHU mapkepa KocTHon pesopbumn b-CTx. Kpome Toro, cHuxeHve ypoBHsi BuTamuHa D B CbIBOPOTKE KPOBW BNusieT
Ha romeocTas kanbuus u docdara. B pesynbtaTte cTpagaeT Kak opraHNyYeckuii MaTpuke, Tak U MUHEPanbHbIA KOMMNOHEHT
KOCTHOWM TKaHMW, Y4TO B UTOre NpUBOAUT K AECTPYKLMM KOCTHOM TKaHW U NPOrpeccnpoBaHuio aMabeTnyeckon octeonatuu,
NoBbILLAsA PUCK BO3HNKHOBEHWUSI HU3KOTpaBMaTUYECKUX NEPENIOMOB.

VIaMeHeHNsi B 3HaYeHUAX MapKepoB KOCTHOrO pemojenupoBaHus ©Oornee 3HauyMMbl B CpPaBHEHUMM C  AaHHbIMU
pPEHTreHaAeHCUTOMETPUMN. YUnTbIBas CTaTMCTMYECKM Bornee BbICOKUA PUCK NEPENOMOB Y 1L, C caxapHbiM AnabeTom, TeM
CaMbIM yKa3blBas Ha BbICOKYH MH(OPMATUBHOCTb BUOXMMUYECKMX MapKEPOB KOCTM.

3AKITIOYEHME

Mneprnukemmns, WHCYNMHOPE3NCTEHTHOCTL W HAapYLUEHUs 3NEKTPONUMTHOrO roMeoctas3a MpuBOAAT K WU3MEHEHUAM
KOCTHOrO peMOAennpoBaHns, nexaluyMm B OCHOBE AECTPYKTUBHBLIX U3MEHEHUN MUKPOAPXUTEKTOHWKN KOCTHON TKaHW w
CBSA3aHHBIM C pa3BuTvem AuabeTnyeckon octeonatun. [laHHble M3MEHEeHWs MNPOSBMATCA YCKOPEHMEM NpoLEeccoB
KOCTHOI pe3opbuun n Hambonee BbipaXeHbl Y My>4MH B Bo3dpacTe o 50 ner.
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BONE TISSUE METABOLISM IN MEN WITH TYPE 2 DIABETES

Sain Safarova, Saadet Safarova
Azerbaijan Medical University, Azerbaijan.

ABSTRACT

The presented study includes a systematic analysis aimed at assessing the correlation between bone metabolism markers
and bone mineral density in male patients with a history of type 2 diabetes. This analysis helps to identify informative
markers for early prediction of destructive changes in bone tissue. Clinically, both markers of bone remodeling and bone
mineral density are independent predictors of fragility fracture in patients with diabetes. However, the results of a
systematic analysis showed that changes in the values of the procollagen type | N-terminal propeptide (PINP) and C-
terminal telopeptide of type 1 collagen (CTX) tended to be more informative in predicting long-term destructive changes in
bone tissue compared with x-ray absorptiometry.

Keywords: diabetes mellitus; bone remodeling markers; osteopathy.
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FEHETUYECKUE MAPKEPbI B AIMATHOCTUKE AJNTIKOIrOfibHOW 3ABUCUMOCTU B KA3AXCKOW
nonynsaunn

Akmapan PamasaHoBa, CBetnaHa CaxaHoBa, Banepwii NMaeneHko, CTaHucnas 3aiHynnuH
HAO «3anagHo-KasaxcTtaHckuin MeavuuHcknii yHnsepeuteT umeHn Mapata OcnaHoBa» (KasaxcTaH)

AKTYANbHOCTb NMPOBJEMbI

3noynoTtpebneHne ankoronemMm 1 HapkoTMkamu cTaHoBuTCA Bce 6onee ocTpon Npobrnemor He TONbKO MEeAMLIMHCKOro, HO
M coumanbHO-3KoHoMUu4Yeckoro xapaktepa (Meawey H.H. n gp., 2002). Ha coBpemMeHHOM YpOBHE 3HaHWi ¢pakT
reHeTU4eCcCKkon npeapacronOXeHHOCTM K arnkoronio cyMtaetcs pAokasaHHbiM (AHoxuHa W.IM., 1997, 2000, 2001;
Rothhammer F. et al., 2000; Hallman J. et al.,. 2001). Mo gaHHeiM BO3, n3-3a anoynotpebneHnsi ankoronem exerogHo B
Mupe ymupaet o 2,5 munnuoHa yenosek. 1o ypoBHi0 notpebneHus ankoronst KazaxctaH 3aHumaeT 34 mecto u3 188
cTpaH mupa (10.96 nMTpoB cnupTa Ha OyLy HaceneHns) n NepBoe MecTo cpean cTpaH LieHTpanbHon Asun.

Kak nokasanu uccnepoBaHusi HawkeHoBown A. ¢ coaBtopamu (2015), HanbGonblumid yaenbHbI Bec ankoronvsma B
KasaxctaHe oTmeuvaeTca B 18-29 neT, nokasaHo npeobrnagaHne ropoAcKUX >XuTernew Hag cenbckumun (B 6 pas),
YMEHbLLEHNE pasHULibl B COOTHOLLEHUW BOMbHbIX ankoronnaMom MyX4YuH 1 xxeHwWwmH B 15-17 net (5,8:1) n nocne 60 net
(2,3:1). Mo paHHbIM areHTcTBa no ctatuctnke PK 3a 2018 rog B AxTOOMHCKOW oGnactu oTMedaeTcsl NoBbIeHuEe
ynotpebnenus NAB B AkTiobuHckon obnacTtu. Cpean MyX4nH BblcOKMe nokasatenu ynotpebnenuns NMNAB B AkTIOBGUHCKOWN
obnactn 33,4%. Cpeawm xeHwumH B AkTiobuHckon obnactn 22,7%.

CornacHo MMWpPOBOWM CTaTUCTUKE afaWKTMBHbIE PaCCTPOMCTBA BXOAAT B MNEPBY AECATKY MNPUYMH CMEpPTHOCTU W
npeacTaBnsalT BaXHYy couuanbHylo npobnemy B 6onblUMHCTBE CTpaH Mupa. AnKOronMam - 3TO BbI3BaHHOE
3roynoTpebneHMemM CNUPTHBIMU  HanUTKaMuM  XPOHWYECKoe ncuxudeckoe 3aboneBaHve, XxapakTepusytlolieecs
NaToflorM4yeckMM BIIEYEHMEM K amnkoromio M CBA3@HHbIMW C HUM (U3NYECKMMU WU TMCUXMYECKUMU MOCNEACTBUAMU
arnkoronbHOW UHTOKCMKauun [AnbTwynnep, 1999].

B ocHoBe dopmupoBaHMA [aHHOW MaTonorMu, Hapsgy C coumanbHbIMW, BaXKHYH pOfb UrPaT U reHeTudeckue
haKTOpbI, KOTOPbIE OTPAXKAIT UHANBMAYANbHbIE OCOBEHHOCTY AeATENbHOCTU HEMPOMEAMATOPHbLIX CUCTEM 1 (hEPMEHTOB
meTabonuama ankorons [Tyndale, 2003; Goldman, 2005; Hiroi, 2005]. Ocobasi ponb HacneacTBEHHOCTU B (hOpMUpPOBaHMM
XA cOCTOUT B BO3HWKHOBEHUWM KOMMEHCATOPHbIX MexaHu3MoB, obecneymBalomMx HOpMarbHOe (YHKLUOHUPOBaHUE
HelipoMeaMaTOPHbIX CUCTEM NPW ANUTENBHOM BIUSIHUK ankorons Ha opraHvMaM. Hanbonee nnogoTBOPHLIM NOAXOO0M K
nccneanoBaHnio HacneaCTBEHHON

NpeapacnofioXXeHHOCTN K XPOHMYECKOMY ankoronmaMmy SIBMsieTCA U3ydYeHue accouunaumi mMexgy nonnmmopdHbIMA
NIOKycamy reHoB-KaHAMAaToB M 3aboneBaHMeM C y4eTOM 3THUYECKOM NPUHAANEXHOCTU UCCNeLOBaHHbIX WHAMBUOOB
[Bishop et al., 2000].

B Pecnybnuke KasaxctaH MONeKynsipHO-reHeTM4eckoe U3yyeHne ankorornimama paHee He MpPOBOAWIOCH U BbiSIBNEHUE
NoNIMMOPMHbLIX BapMaHTOB reHOB-KaHAMAATOB, Hanbornee 3Ha4YMMbIX B pas3BuUTUM 3aboneBaHusi, npeacTaeBnseT cobon
aKTyanbHyl 3agadvy, kak Ans yHAaMeHTanbHoW Hayku, Tak U NpakTUYeCKo MeauLMHBbI.

Llenbio paboTbl sIBNSieTCS M3y4eHWe reHeTMYEeCcKoro BKraga MoNMUMMOPMHbIX BapuvaHTOB FEHOB HepomeanaTOpHbIX
cucTteMm, epMeHToB MeTabonvama aTaHona B pa3BUTUE XPOHUYECKOTO arnkoronmama B nonynsiumMm Ka3axos.

OunsaiiH unccnegoBaHMs — OOHOMOMEHTHOE nonepeyHoe. Kputepum o0TOOpa nNauMEHTOB — HanMMune KIMHUYECKU
YCTAHOBMNEHHOIO M BEPUMULMPOBAHHOIO AuarHo3a «llcuxuyeckue M MNoBeAEHYECKME PpacCTPONCTBa B pesyrnbraTte
ynotpebnenus ankoronsa (F10)» B cooTBeTcTBUM C AnarHoctnyeckumu kputepmamm MKB-10 n unctas pogocnoeHas B
TPEeX NOKOJEHNSIX KAa3aXxCKON HALMOHANbHOCTH.

UccnepoBaHue npoBoautcs Ha 6ase (AOLIM3) AkTobuHCKOro obnacTHOro LEeHTpa MCUXMYECKOro 300poBbsA. B
OCHOBHYIO Tpynny O6binn OTOOpaHbl MaumeHTbl C KIMHWYECKM YCTaHOBMEHHbIM U BepudULMpOBaHHLIM AMarHO30M
«[cuxnyeckne M noBefeHYeckne paccTpowicTBa B pesynbrate ynotpebneHue ankorons (F10)» B cooTBeTCTBUM C
AvnarHoctuyeckumu kputepuamm MKB-10 B konnyectee 100 yenosek, MyX4nHbI M KEHLWMHbI B Bo3pacTe 18 neTt u ctapuue.
Mposoguncs aHketnpoBaHue no MIA, 3anonHeHbl HPOPMUPOBAHHOE COrnacue N reHeTM4eckoe aHkeTnposaHve. [ns
npoBeaeHNs MONEKYNAPHO-TEHEeTUYECKUX UCCNefoBaHni y Bcex obcneayemMbix NpoBOAMNCS 3abop BEHO3HON KPOBU.

MpoBogunocb reHoTMnUpoBaHue no nonumopcduamy reHa ADHIB (rs 1229984, rs2066701) y 102 6onbHbIx
XPOHWYECKNM arnKorosim3aMoM MeToAOM MOMMMeEpPasHOWM LEnHOW peakuun B pexume peanbHoOro BpemeHu. BeligeneHve
reHomHon [HK n3 nepudepuyeckoin kpoBu nccrnegyeMbix NPOBOAWIOCE C UCMOMb30BaHWEM KOMMMEKTOB peareHToB
«[OHK-KpoBb-M-100» komnaHun OOO «TectleH» (Poccus). MpuHumMn ucnonb3yemoro B Habope MeToda OCHOBaH Ha
06paTMMOM CBA3bIBAHUW HYKIIEMHOBbBIX KUCINOT Ha MOBEPXHOCTU MarHUTHbIX YacTuu,.

Ananus reHotnos reHa ADH1B (rs2066701) nokasan, 4To roMmo3uroTHbi reHotun ADH1B*GG v reTepo3vroTHbIN reHoTInN
ADH1B*GA BcTpevatoTcs yaile, Yem romosuroTHeii reHotun ADH1B*AA. Mpu ndyyennn nonumopdusma reHa ADH1B
(rsl229984) y Bcex uccnegyembix onpegerneH reHotun ADH1B*GG.
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GENETIC MARKERS IN THE DIAGNOSTICS OF ALCOHOL DEPENDENCE IN THE KAZAKH
POPULATION

Akmaral Ramazanova, Svetlana Sakhanova, Valery Pavlenko, Stanislav Zainullin
NJSC "West Kazakhstan Medical University named after Marat Ospanov" (Kazakhstan)

ABSTRACT

The abuse of alcohol and drugs is becoming an increasingly acute problem not only of a medical, but also of a socio-
economic nature (lvanets N.N. et al., 2002). At the current level of knowledge, the fact of a genetic predisposition to alcohol
is considered proved (Anokhina I.P., 1997, 2000, 2001; Rothhammer F. et al., 2000; Hallman J. et al.,. 2001). According
to WHO, up to 2.5 million people die every year due to alcohol abuse. In terms of alcohol consumption, Kazakhstan ranks
34th out of 188 countries of the world (10.96 liters of alcohol per capita) and the first place among the countries of Central
Asia.

According to world statistics, addictive disorders are among the top ten causes of death and represent an important social
problem in most countries of the world. Alcoholism is a chronic mental illness caused by alcohol abuse, characterized by
a pathological craving for alcohol and the physical and mental consequences of alcohol intoxication associated with it
[Altshuller, 1999].

Keywords: an increasingly acute problem, due to alcohol abuse.
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ABSTRACT

OBJECTIVE

Primary coenzyme Q(10) deficiency represents a clinically heterogeneous condition suggestive of genetic heterogeneity,
and several disease genes have been previously identified. These patients presented a similar progressive neurological
disorder with cerebellar atrophy and seizures. Cerebellar ataxia is a common symptom of coenzyme Q10 (CoQ10)
deficiency associated with COQ8A mutations.

METHODS

The patient is a boy born at term, parents are cousins. Pregnancy, birth history and developmental milestones were
unremarkable. Before neurological manifestation, they had night recurrent vomiting(1-2 times per month) not associated
with food intake. He developed his first focal seizure at 9 years.