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14.20-14.30 Discussion panel - Chairs: Sijashvili Rusudan. Professor.

Vagif Karimov. Associate Professor.
Mehraj Abbasov. Associate Professor.

Panel 2. Importance

of genetic analysis in diagnostics.
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ABSTRACT

The correct selection of embryos is one of the main predictors of the success of extracorporeal fertilization. To date, this
is performed visually by an embryologist using a high-resolution microscope, that is, a so-called "morphological” analysis
of embryos is carried out.

But the introduction in recent years of the procedure of preimplantation genetic diagnosis shows that not always
morphologically qualitative embryos can be genetically complete or vice versa. Preimplantation genetic diagnosis is the
diagnosis of genetic diseases in a human embryo before implantation into the uterine wall, that is, before the stage of the
transver in the program of extracorporeal fertilization.

Typically, for analysis, a single blastomer biopsy is performed in an embryo in the division stage (6-10 blastomers) or a
trophectoderma (outer layer of cells) biopsy in the blastocyst stage (fifth day of embryo development). The main
advantage of preimplantation genetic diagnostics is that when using it there is no selective termination of pregnancy, and
the probability of having a child without a diagnosed genetic disease is quite high [3 .8].

The literature presents contradictory data on the plating effect of preimplantational genetic diagnosis on outcomes of
extracorporeal fertilization [1, 5, 7]. Some authors say that preimplantational genetic diagnosis does not increase the
chances of pregnancies in extracorporeal fertilization, while others note a high frequency of detection of genetic
abnormalities in this procedure. But world statistics show that despite the increasing use of preplantation genetic
diagnostics, the rate of pregnancy in assisted reproductive technology does not exceed 35-40% [2, 4, 6]. Therefore, it is
of interest to study the structure of chromosomal disorders of embryos on the basis of preimplantationary genetic
diagnosis in the program of assisted reproductive technologies, as well as the impact of this procedure on the results of
pregnancies.

Material and methods. The chromosomal pathology of embryos was studied in 86 women with different outcomes of
extracorporeal fertilization. Preimplantation study of embryos was performed by FISH method in 42 women with positive
results of extracorporeal fertilization and in 44 women with negative results of extracorporeal fertilization. The quality of
the embryos was evaluated on the third day of cultivation. All patients were subjected to a special examination before
extracorporeal fertilization: hormonal profile, infectious status, peripheral karyotype, hysterosalpingography,
hysteroscopy with pathohistological examination of endometrial biopsy were studied. In men, it was mandatory to study
sperm with morphological sperm index, genetic sperm analysis (FISH) and DNA fragmentation. The criteria for exclusion
were women with monogenic diseases and men with pronounced forms of pathozoospermia. Controlled ovarian
hyperstimulation was carried out according to standard antogonist protocol from the 2nd-3rd day of menstrual cycle with
recombinant follicle-stimulating hormone preparations in combination with human menopausal hormone preparations.
The eggs were taken 35-36 hours after the ovulation trigger was introduced. All patients received intracytoplasmic sperm
injection (icsi method). The embryo biopsy was performed on day 3 after fertilization at the blastomer or blastocyst 6-10
stage. In-situ fluorescence hybridization was used to detect numerical and structural chromosomal disorders. Statistical
data processing was performed using the SPSS statistics 17.0 application package. To assess the significance of
intergroup differences of several independent samples, the Kruskal-Wallis test was investigated. In the case of two
samples, the Manna- Whitney U-criterion for unrelated sets was applied. Evaluation of compliance of inserted parts of
genotypes with Hardy-Vastiberg law was carried out by X? criterion in comparison with expected frequencies of
genotypes of equilibrium distribution. The reliability of differences in the frequency of occurrence of qualitative signs was
determined by the X? criterion.

Results: The results of the study on the characteristics of embryos subjected to preimplantation diagnosis are shown in
Table 1. A total of 220:111 embryos in group A and 109 embryos in group B. The patients of each of the study groups
were divided into subgroups by age under 35 years and over 35 years. In Group A, the number of embryos subjected to
preimplantation diagnosis was 52 among women under 35 and 59 for women over 35. In Group B, women under 35 had
48 embryos subjected to preimplantation diagnosis, and women over 35 had 61 embryos.

Table 1. Characterization of embryos subjected to preimplantation diagnosis

Group A n=42 Group B n=44 Tf’ta'
. n=86
Indicator
< 35 years > 35 years < 35years > 35 years
abc % abc % abc % abc % abc %
:DnDtotaI embryos, the undergone 52 59 48 61 220
No embryo pathologies by 36 69,2 35 59,3 20 41,7 15 24,6%** 106
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chromosomes

Embryo pathology by
chromosomes available
Embryo pathology by
chromosomes within groups

16 30,8 24 40,7 28 58,3** 46 75,4*** 114

40 36,0 74 67,9** 114

Note: *- ** p< 0,05-0,01 compared to group A of identical age

A study of the structure of the chromosomal pathology of viable embryos in comparison groups showed the following
(Table 2). Thus, in group A, 41.7% embryos were diagnosed with 21 trisomy (Down syndrome), in group B, this
syndrome was observed in 40.0% embryos (p > 0.05). Patau syndrome (trisomy 13) and Edwards syndrome (trisomy 18)
were diagnosed in 25.0% and 16.7% viable Group A embryos, comparable to similar data in Group B, where the
frequency of the said syndrome diagnosed in embryos was 20.0% and 13.3% (p > 0.05), respectively. There was no
significant difference in the frequency of Klinefelter syndrome (XXY) and polysomy Y (XYY) in viable embryos (p > 0.05).

Table 2. The nature of chromosomal pathology in pathological viable embryos

Group A n=42 Group B n=44 Total
Viable embryos 12 15 >7

abc % abc % abc %
Klinefelter syndrome (XXY) 0 0 1 6.7 1 37
Turner's syndrome (X0) 1 8.3 1 6.7 2 74
Daun Syndrome (trisomy 21) 5 41.7 6 40.0 11 40.7
Patau syndrome (trisomy 13) 3 25,0 3 20,0 6 222
Edwards's syndrome (trisomy 18) 2 16,7 2 13,3 4 14.8
Polysomy Y (XYY) 1 8,3 2 13,3 3 111

Thus, the study of the preimplantation characteristic of embryos in the in vitro fertilization program revealed a higher
value for embryos without chromosomal pathology in the group with effective in vitro fertilization and lower values for the
relative frequency of embryos with chromosomal pathology compared to the group with negative results of in vitro
fertilization.

In a group with a favorable outcome of extracorporeal fertilization, women over 35 were more likely to encounter viable
embryos and less likely to encounter non-viable embryos. The nature of chromosomal pathology in the women studied
showed no reliable difference between comparison groups.

A fairly large number of morphologically normal but genetically abnormal embryos are also determined. If preimplantation
genetic diagnosis were not carried out, the choice of embryologist would undoubtedly fall on those embryos that have
reached the blastocyst stage. As a result, this would lead to a negative extracorporeal fertilization result.

At the same time, there are also those embryos that have been genetically healthy but morphologically disabled. All
these data indicate that, in order to obtain a high-quality embryo and positive extracorporeal fertilization results, it is
necessary to improve both the protocols of controlled ovarian hyperstimulation, the drugs used, the embryological stage
and the preimplantation genetic diagnostics procedure itself.

Despite the conflicting data, the analysis of the world literature data and the results obtained by us during the study
showed the great advantages of preimplantation genetic diagnostics.

Having the wide diagnostic capabilities of preimplantation genetic diagnostics within the framework of assisted
reproductive technology, it is possible to select and transfer embryos with the absence of chromosomal pathologies into
the uterine cavity, reduce the risk of miscarriage and multiple pregnancy, and also increase the chances of successful
implantation and the birth of a healthy baby.
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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 (VSELs). 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.
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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
MRNA for skin epidermis like Trp63, Krt2-5, BNC. During ontogenesis, VSELs are deposited in BM and in other organs
(tissues) 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-1la 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 yd 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. yd 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
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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 Il 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 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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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
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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 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 IgG1 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 IL12R{1; 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 (LTh) into Thl and Th17. In psoriasis patients, these
activated Th17 and Th1l cells fall in circulation and are captured by the activated endothelial cells on the skin. In the
dermis, Th17 and Th1l 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 I1L-23 and IL-12, UST does not allow the prolif eration of the Thl 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.
Nasopharyngitis, 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 IgGlk
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.
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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 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. Still, 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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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
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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, 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].
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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 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
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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.

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 WIMSC 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 KIf4) 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.
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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 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].

Keywords: microvesicular steatosis, profound hypoglycaemia, alcohol intoxication.
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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] Il 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.
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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 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-I 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 c, 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.
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Since these mechanisms have mostly been discovered during experimental studies, any extrapolation to humans should
be done with caution.

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 (PPARYy) (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 TGFR,
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 CYP2E1 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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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
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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 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 detail,
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.
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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).

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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Email: besik.kochla@gmail.com

B HacTtosilee BpeMs LUMPOKO WCMONb3YIOTCS pasnuMyHble MeOuKo-bronorndeckne akcnepumeHTanbHble MoAenu, C
uenbio ycTaHoBMNeHNs obLebuonornyecknx MopdodyHKLUMOHaNbHLIX 0COBEHHOCTEN OpraHn3mMa B HOPME U NaTosormu.
CnegyeT OTMETUTb, YTO 3TM MOAENW CO3[AKTCA C Yy4eTOM  COBPEMEHHbLIX TEXHOMOTMN M OCHOBHBLIX NapameTpoB
obbekTa MOAEenuMpoBaHUS Ha pPasfu4HbIX (FTEHETUYECKUX, MUKPOBMONOrMYecKuX, IKONMOTMYECKUX W Ap.) YPOBHSX
NCCneaoBaHUs; OHU Nerko KOHTPONWpyembl, a pesynbTaThl, MOMyYeHHble C WX MOMOLLbI, [OCTOBEPHbI W BMOSHE
afeKBaTHsbl.
B nocnepgHee BpemMs B ka4yecTBe 3KCNEepUMEHTarNbHON MOAENU Bce Yalle MCnonb3yTca nabopaTopHble KMBOTHbIE C
KOHTPONMPYEeMOWN MUKPOIIOPO — Tak Ha3blBaeMble THOTOBUOHTLI, KOTOPbIE MO CBOEMY MUKPOOMONOrM4yeckoMy craTycy
MOSTHOCTbLIO COOTBETCTBYIOT TPEOOBAHNAM 3KONOMMYECKON MeanumHbl. CyLLEeCTBYOT pasnMyYHOro Tuna rHoTo6uoHTbl — OT
MOMHOCTbI0 6E3MMKPOOHBIX A0 MONMaccoLUMMPOBaHHbBIX (MMEKLLMX M3BECTHYIO HemnaToreHHyro dopmy). MTHOTOOUMOHTHI
cogepxaTcid B ChleumanbHbiX — MNNacTUKOBLIX — M30MATOpax,  AblwaTr  BO3AYXOM,  MOCTynawowum  Yepes
MuKkpoboHenpoHuLaembsle MeMbpaHbl, NbIOT NPOMNYLLEHHYI0 Yepes MUNNMNOPOBLIN OUNLTP AUCTUNNMPOBAHHYIO BOAY,
nUTalTCA TEPMUYECKN (B aBTOKNaBax) M XMMUYECKU (HagyKCyCHOW KMCMOToM 1 Ap.) obpabotaHHow nuwen [1, 2].
HecmoTpsa Ha TO, 4TO B nMTepaType MMeeTCcs HemMaro cBefeHu 06 3KCnepumMeHTax, NPOBEAEHHbIX Ha THOTOOMOHTAX,
OHWM BCe elle TpebylT noakpenneHns dyHAaMeHTanbHbIMW 3KCNEPUMEHTanNbHbIMM U Hay4yHO OBOCHOBaHHbLIMMU
bakTamm.
B TeyeHne nocnegHux ABaguatM neT B aKcnepumeHTax, nposogumbix TIMY B [lenaptameHTe KAMHWYECKON W
aKkcnepumeHTaneHon natonorn WHctutyTa mopdonormm um. A.H.Hatumwsunu Tounucckoro [ocyaapcTBEHHOro
YHuBepcuTeTa M. V. [xaBaxuwBunm Ucnonb3yTcs KpbiCbl THOTOOMOHTLI, Tak HadblBaemble «Germ free» XUBOTHbIE.
MHOTOGMOHTBI Nony4eHbl M3 NabopaTopumn akcnepumMmeHTaneHo-ouonornyecknx mogenen “Iffa-Credo” (JlnoH, ®paHuus).
KnBoTHbIE, poXXaanucb C NMOMOLLBIO KecapeBa CeYeHuns, coaepXKanucb B cneumanbHbIX NIacTUKOBLIX N30NATOpax Tvna
“Trexler”, B onpegeneHHbIX, CTporo cobnopgaemblXx ycrnosusx Buapus. [MuTaHue, yxod U MUKpoBMOnorn4eckui
KOHTPONb rHOTOBMOHTOB OCYLLIECTBAANCA NO cneunanbHo nogobpaHHON mMeToavke, B MOMIHOM COOTBETCTBMM CO BCEMU
TEXHOMOIMYECKUMN TPeBOBaHMAMU THOTOOMOMOMMM, WCKIOYAOLWEN BO3MOXHOCTb WX CryYaWHOW KOHTaMUHaLum
(3arpsi3HeHMs HenaToreHHoM MUKPOMIIOPOW).
[aHHble KaXOoro aKCNepuMeHTa CpaBHMBANUCb C pe3ynbTaTamu, NOSyYEHHbIMU MPU UCMOMNb30BaHUM OBbIYHbIX, Tak
Ha3blBaeMbIX KOHBEHLMOHASBHBIX >KMBOTHbBIX, MOMYYEHHbIX TEM Xe MyTEM, TO eCTb B pe3ynbTaTe KecapeBa CeYeHus,
OfiHaKo, B OTNMYME OT THOTOBMOHTOB, MPOXMBAIOLMX B CTAHAAPTHLIX YCNOBUSX MUKPOBHOIO OKPYXXEHWS BUBapWS TON Xe
3KCNEepUMEHTanNbHO-6MONOrMYecKon KNMHUKKU (KOHTPONbHAs rpynna).
B HacTosLWen paboTe HaMu NpeAcTaBneH HEMOIHbIN NepeyYeHb NCCNEeaoBaHNN, NPOBEAEHbIX Ha KpbiCax-rHOTOGUOHTAax.
1. WccnepoBaHue BO3pacTHbIX U3MEHEHWUI LEHTParnbHOro opraHa NMMAOWAHOW CUCTEMbI — TUMyCa NpuBneKaeT
0coboe BHMMaHWe, Tak Kak Ha hoHE MUHMMAaNM3auuM aHTUFEHHON Harpys3ku, B OTNINYME OT KOHBEHLIMOHAIbHbIX
KMBOTHbIX, Y THOTOOMOHTOB MPOUCXOAWT 3afepXka Co3peBaHus T-3aBUCHMMbIX NUMEOLMTOB, YTO Bbi3biBaeT
WHMMBMLMIO peakunii KNeToYHOro MMMyHuTeTa [2].
MpoBeneHHble WcCNegoBaHWA Mokasanu, 4YTo nMMdouaHas TkaHb TUMyca THOTOOGMOHTOB, MPOMOPLIMOHANBHO
YMEHbLUEHWNIO aHTUrEeHHOW Harpysku, SBNSEeTCH MeHee CO3pEBLUEN 1 pa3BMTOM, O YEM CBUAETENbCTBYET MHBOMOLUMA T-
nMMAOUMTOB, a TakKe WHTEHCMBHAA COeAMHUTENbHOTKaHHAs CcyocTuTyumus Tumyca. AHanus npoBeAeHHbIX
nccnegoBaHui gaeT OCHOBaHME NPeAnonoXuTb, YTO HECMOTPS Ha OTCTaBaHUM B PasBMTUM M CO3PEBAHMM, BO3PACTHbIE
N3MEHNEHNs NMMQONOHON TKaHW KaK KOHBEHLMOHANbHbIX (KOHTPOMNbHAs rpynna), Tak M XMBOTHbIX — rHOTOOMOHTOB,
MMEIOT O4HOHanpaBneHHbI xapaktep [3].

l. CpaBHUTENbHOE WCCrefoBaHME LMTONOrMYECKOro npodunsa n mopdonormm nepudepnyecknx nuMaOonaHbIX
OopraHoB (ceneseHka, BUCLEpalibHble M COMaTU4Yeckme nUMaTUYECKUE Y3Mbl) Y KUBOTHbIX C pasnuYHOW
@HTUIEHHOW Harpyskon C y4eToMm BO3pacTa [[ano BO3MOXHOCTb 3aKMo4MTb, YTO Anst nepudepmnyeckux
NMMAONAHBIX OpPraHoB KaK TFHOTOOMOHTOB, Tak M KOHBEHLMOHAmNbHbLIX XMBOTHBIX B 3pErioM BO3pacTe
XapakTepHO npeBanvpoBaHve manbiXx TMMounToB | Tna no cpaBHeHWO co |l TMNOM; B TOXe BPeMS Kak y
CTapbIX XMBOTHbIX 0Deux rpynn BbIABMSETCS COBEPLUEHHO MNPOTUBOMOMIOXKHOE COOTHOLUEHWE OTMEYEHHbIX
KneTok. B nepBom nepuoge ctapocT BO3PaCTHbIE U3MEHEHWS B ceneseHke U GpbbKeeyHbIX NMMMaTUYecKnx
y3nax rHOTOOMOHTOB BbIpaXXeHbl CPaBHUTENbHO B MEHbLUEN CTEMEHWU, YEM Y KOHBEHLMOHAMbHbIX XUBOTHbIX,
4YTO MPOSIBNSETCA B Jydlleld COXPaHHOCTU, LIMTOAPXUTEKTOHWMKA U MOpPAONOrnyecknx ocobeHHOCTEeN 3TMX
opraHoB. CopepxaHue W CTeneHb 3penocTu KreTok-aeKToOpoB rymMopanbHOro 3BeHa WMMYyHWUTETa B
ceneseHke U GpbbKeeYHbIX y3nax, B OCHOBHOM, HE 3aBUCUT OT BO3PacTHOro ¢haktopa v YpOBHS aHTUrEHHOro
OKPYXXEHWS1, KNETOYHOE Xe 3BEHO UMMYHUTETA B MAaXOBbIX NMMM@aTUYECKMX y3nax NogaBreHo B COOTBETCTBUE
C YMeHblueHneM MUKpobHoro cratyca. MMyHHBIM cTaTyc BucLepanbHbiX (OpbbkeeydHbIx) numdaTnyeckmnx
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y3roB, MO CPaBHEHWIO C COMaTUYECKUMW (NaxOBbIMW), B MEHbLUEN CTENEHW MOABEPXEH BO3PaACTHbIM
N3MEHEHUSIM U BO3OEVCTBUIO (DAKTOPOB BHELUHEN cpefpbl. 3aBUCUMOCTb MOPAONOrMYecknx ocobeHHoCTeN 1
KIeTOYHOro coctaBa NMMOUAHON TKaHU OT aHTUrEHHOW Harpysku U BO3pacTa, Mo HalWM AaHHbIM He uMeeT
OAHO3HauYpbIN Xapaktep [4].
Il MpeacTraBnseT MHTEPEC NCNOMNb30BaHNE B Ka4eCTBE IKCMepMMEHTanbHon Mogeny 6e3MmMKpobHbIX opraHM3moB
— THOTOOMOHTOB AN BbIACHEHWA BeAywuX MOPPOPYHKUMOHAmMBHbLIX MEXaHU3MOB, OTBETCTBEHHbIX 3a
naToreHe3 HEKOPOHAPOreHHbIX MNOBPEXAEHWN MUoKapaa M ero MWUKPOLMPKYMSLMOHHOTO pycna, a Takke
AnddpepeHumaLmm Tak HasblBaeMbIX «HUCTbIX» MOP(ONOrMYecknX N3MEHEHNNI OT NEPBLIYHBIX ayTOUMMYHHbIX
npu MOAENMPOBaHWM ayTOMMMYHHOIO MOPaXeHUs cepaua Kak B HAaTUBHOM COCTOSIHUM, Tak U Npu BBEAEHWUU
reTepo- 1 roMosiorMyHbIX cybcTpaTos [5].
Il Haunbonee MHTEpecHbIn U HarnMA4HbIA pe3ynbTaT UCMOMb30BaHWA B KavacTBe IKCMEPUMEHTarbHOW MOAEenu

rTHOTOBUOHTOB OblIN MOMyYEH NPU CPaBHUTENBHOM MOPEONOrMYECKOM UCCrea0BaHUU CrM3NCTON NOAB3AO0LLHOW
KMLWKW THOTOBMOHTOB W KOHBEHLMOHAmNbHbLIX XMBOTHBIX C MPULENbHON AeTanusauuven LMTONOorm4eckoro
npoduns. N3BecTHO, 4TO MexaHU3Mbl POPMUPOBaHNSA MUKPOBMOLIEHO3a 1 ero B3anMOOTHOLLEHNSA C UMMYHHOWN
CMUCTEMON y YenoBeka M OPYrMxX MIEKOMUTAOLWMX OO CErogHsLWHEro AHA He[OCTaTOYHO U3YyYeHbl, Tak Kak Bce
nccnefoBaHUs  OOMXKHbl  KacaTbCA  HE OAHOro, a COoTeH BWOOB  MUKPOOPraHW3MOB, YTO [OBOSbHO
3aTpyaHuTensHo. MIMEHHO NO3TOMy B KavecTBe 9KCMepuMMEHTanbHOW MOZEenuM MHOrMMWU UCCrnepoBaTensmm
ncnonb3yrTcst 6e3MUKPOOHbBIE XMBOTHbIE — THOTOOMOHTBI. THOTOGWMOHTHI, pasBMBalOLLMECA B CTEPUIIBHBIX
YCINOBUSIX, UMEIOT He3penyt NMMAONAHY0 TKaHb KuweYvHuka, (MALT) [6, 7].

Hamu 6bino BbickazaHO NpPeanorioXeHNe, YTO Yy THOTOOMOHTOB AOIMKHbI OblTb B HanmM4M U CPaBHUTEMbHO XOPOLLO

pas3Butble Mopdornornyeckme CTpPyKTypbl, obecnedmBarome «akuenTUBHbIN»Y UMMYHUTET (B3anMoOenCTBUE UMMYHHOWN

CUCTEMbI C HOpMasbHbIM MWUKPOOKPY>KEHWEM), aHaNOIMMYHbIA C KOHBEHLUMAmNbHLIMWA KMBOTHBIMU, OOHaKO [OOMKHbI

OTCYTCTBOBaTb CTPYKTYPbl, OTBETCTBEHHbIE 3a «MPOTEKTUBHLIA» UMMYHUTET, UMEIOLMIACS Y NULb Y KOHBEHLManbHbIX

XMBOTHbIX. TEPMWH «aKUEMNCUBHBINY UMMYHUTET 6bIn npegnoxeH B 2002 rogy B.B.Knumosnyem [8] onsa ob6o3HaveHus

B3aVMOAENCTBNS UMMYHON CUCTEMbI C HOPMaIbHbIM MUKPOOKPYXXEHNEM OopraHmama.

Takum 06pas3om, romeocTaTMyeckun MexaHusMm, obecneyvBaloMn CUMOWOHTHbIE B3aUMOOTHOLUEHMS Ha YPOBHE
peakuun BpOXAEHHOro 1 aganTUBHOTO MMMYHUTETA OTNIMYAETCA CMOXHOCTBIO CTPYKTYPHOro obecneyeHns. Beissunocs,
4YTO WMMYHHasl cucTeMa KuLIeYHMKa Cco3peBaeT Mocne B3aUMOAEWCTBUS C  KULEYHOW MuKpodiopon. [aHHas
3KCMepuMeHTanbHass MoAefnb OTpaxaeT Tawkke HOpManbHbIl MPOLECC napannenbHOro CTaHOoBfeHus GuoueHo3a
VMMMYHHOW CUCTEMbl Y HOBOPOXAEHHbIX.

MpoBegeHHble MCCNeQoBaHWA Takke BbIABUNW CYLWECTBEHHbIE Pa3Nnyuns «akuenTUBHOrO» 3BE€Ha WMMyHUTEeTa OT
«MPOTEKTUBHOrO» MO CTPYKTYpe: BECb CIOXHbIN KOMMMEKC MMMYHHbIX peakuuii npoTekaeT B npegenax HOpMarbHOro
U3MONOrM4ecKoro npouecca, BadkKHO MOAYEPKHYTb, YTO  OTCYTCTBYIOT Mpu3HakuM BocnaneHus. [aHHbin deHoMeH
obbAcHAeTCHa TeM, YTO B3aMMOLEWCTBME C KOMMEHCanamn npeacTtasnseT cobon uanonormyeckyto Hopmy. B cnusmcron
KMLLIEYHUKA CMMOWMOHTHBbIE B3aUMOOTHOLLEHNS obecneynBaloTCs roMeocTaTUY4EeCKUM MEXaHU3MOM, MPOUCXOAsLEM Ha
YPOBHE KNEeToK anuTenuansHoro nokposa. CrepgoBaTenlbHO, B 3adayn «akUEenTMBHOTO» 3BEHa WMMYyHWTeTa BXOAAT
CMOXHble NpouecChbl: usonAuMa OakTepuit W cO3gaHMe  YCroBUWA AN WX MNPOXMBaHWS, OrpaHnyeHue
TpaHCcanUTEeNuanbHOro NPOHWKHOBEHNS BakTepuii BO BHYTPEHHIO CPpeay OpraHuaMma, yY4eT M KOHTPOSb MPOXMBAaIOLLMX
MWKPOOPraHM3MOB, CO3[4aHWEe W MOCTOSHHOE MNOAAEepPXaHMe WMMMYHOSNOrMYECKoW TOMEPaHTHOCTU K  aHTUreHam
HOpMarnbHOW MUKPOOMOTBLI, @ Takke COXpaHeHVWe M nepepaya nornesHbix 6akTepuin cBoeMy MOTOMCTBY. B yacTHocTw,
UMeeTCH B BUAY aKTUBHas porb CMMOMOHTOB B (DOPMMPOBAHUN UMMYHOPE3UCTEHTHOCTU OpraHn3mMa, obmeHa BeLLecTs,
CVHTE3a BUTaMMHOB N OCHOBHbIX aMWHOKMCIIOT, B LIENOM psige GMonornyeckn akTMBHbIX coeguHennn [8].

Hawwn wccnepoBaHns (pBNSIOTCS  €WwH OAHWM  NOATBEPXAEHMEM B MNOMb3y CyLWECTBOBAHUSA «aKLENTOPHOro»
UMMyHUTETA.

Bce BblleOoTMEYEHHOE ycunMBaeT MHTepec K FHOTOOMOHTaM («HauBHbIX» OpraHM3Max, He WMeloLMX KOHTakTa ¢
aHTUreHamu), KoTopble OTNMYATCA OT OObIYHBIX KOHBEHLIMOHANbHBIX JKUBOTHbIX PSAOM OCHOBHBIX MEXaHU3MOB
mopdporeHe3a. PesynbTaTbl TakMx uccrnegoBaHWW  MOMyT ObiTb MPUHATLI 3@ «3TaNoOH» KOHTPOMNsA ocobeHHocTen,
XapaKTepHbIX Ans TOW Uin uHonm natonorun. FHoTobronorns gaeT CTMMyn HOBbIM MAEAM U MHTEPECHBIM NepPCnekTnBam,
KOTOpble, KOHEYHO, B 00bA3aTENbHOM NOPSiAKE AOMKbl ObiTe MoAkpenneHbl dyHAaMeHTanbHbIMU 3KCMEPUMEHTaMN U
Hay4HO 060CHOBaHHBIMU haKTamu.
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GNOTOBIONTS — EXPERIMENTAL MODEL
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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.
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ABSTRACT

Gastrointestinal cancers (Gl) 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 3-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 -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.

REFERENCE

1. G.V.Baydakova, T.A. lvanova, E.Yu. Zakharova, O.S. Kokorina, «The role of tandem mass spectrometry in the
diagnosis of inherited metabolic diseases»// Poccuinckuii xxypHan AeTCKon remaTonornm u oHkornorum, ¢.96-104

2. E.A. HukonaeBa, «3HayeHue JOCTUXKEHWUI MEOVULMHCKON rEeHETUKM NS peLleHns NpobneMbl HapyLLeHus
pas3BuTus y geten»// POCCUACKNIA BECTHMK NepuHaTonorum n neguatpum, 2, 2016 r., ¢.5-10

3. AA. bapaHos, J1.C. Hama3soBa-bapaHoBa, T.3. bopoBuk, T.B. byulyeBa, «FoOMOUUCTUHYpUST Y AeTen»//
Bonpochkl coBpemeHHon negunatpumn, 2017, Tom 16 Ne 6, c. 457-467

44



BIRINCI BEYNSLXALQ ELMI PRAKTIK ONLAYN KONFRANS INSAN GENETIKASI V&
GENETIK XOSTOLIKLOR: PROBLEMLOR VO INKISAF PERSPEKTIVLORI

QUESTIONS OF TEACHING MEDICAL BIOCHEMISTRY AS PART OF AN INTEGRATED
EDUCATIONAL PROGRAM IN A MEDICAL UNIVERSITY

1 Zhanargul Smailova, 2Aliya Alimbaeva, 3 Rauza Olzhaeva, * Raushan Dinzhumanova, ® Aigul Omarova,
5 Dinara Murtazina, ® Kalamkas Sydykova, 7 Altynai Dosbayeva, & Gulzhan Babayeva

1PhD, 2PhD, 3PhD, “PhD, 5PhD, ®Master in Chemistry, "Master in Chemistry, 8Master in Medicine, °Master in Pharmacy

1.2.3.45.6.789Department of biochemistry and chemical disciplines, department of pediatric NCJSC «Semey Medical
University», (Kazakhstan)

Email: zhsmailova@mail.ru
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 TEHAEHLMN Pa3BUTUS MeOULUHCKOro obpasoBaHusa onpeaensitoT HeoOXoaAMMOCTb paspaboTku
WHTErpnpoBaHHbIX 06pa3oBaTenbHbIX MPOrpaMmM, OPUEHTUPOBAHHbBIX HA MOTPEOHOCTU CUCTEMBI 30PaBOOXPAHEHUSA U Ha
OOCTUXEHME KOHEYHbIX pe3ynbTaToB 00yyeHus. MIHTerpMpoBaHHbI NOAX0L K 06y4YeHU0 u NpenogaBaHnio MeanLMHCKON
H6uoxvmun obecneynBaeT LENOCTHOCTb U CUCTEMHOCTb M3y4YeHUs BMOXMMUYECKMX MpoLeccoB opraHnsma. B gaHHon
cTaTbe aBTOpbI OEensaTcst  ONbITOM MNpenofaBaHUa  MeOWUMHCKON OuoxmMmm B pamMKax WHTErpupoBaHHOWM
obpaszoBaTenbHON Nporpammbl, F4e 3HaHWsi MO ONpeAeneHHoN cucteMe o6beauHeHbl B OOAWH MOAYMb U U3yyarTcs B
WHTErpaumm ¢ HEeCKONMbKUMW ancuunnmMHamu. MNpuBogaTcs npumepbl pa3paboTku KOHEYHbIX pe3ynbTaToB obyyeHuss Ha
OoCHOBe TakcoHomun bBnyma v B 3aBMCMMOCTM OT YpOBHsi CroxHoOcTeW. PaccmaTtpuBaeTcs ucnonb3oBaHue
CUTyaUMOHHbIX 3afay B BUAE MUHU-KEWCOB AN KOHEYHbIX pPe3ynbTaTOB BbICOKOrO YPOBHS AN MPUMEHEHME 3HAHUIA B
peLleHnn onpeaeneHHbix 3agay. [ns coBepLUEHCTBOBAHUS METOAOB AOCTUXEHUS KOHEYHbIX pe3ynbTaToB obydeHus,
OMUCBLIBAETCHA UCMONb30BaHNE MHHOBALMOHHBIX METOA0B 0byyeHusa. A1o obecneunBaeT popMMpoBaHNE TEOPETUYECKON
OCHOBBI AN JaNbHENLLEro YCBOEHUSA KITMHUYECKUX ANCLMMIIMH.

KnroueBble cnoBa: MeguumnHckas GMoxumusl, HTerpupoBaHHas obpasoBaTenbHasi NporpaMma, KOHeYHble pesyrnbTaThbl
06y4eHusi, TakcoHomust Bniyma, MHHOBaUMOHHbIE METOALI 00YYeHUsI

OcHoBHas Lenb BbICLLEro MeAMLMHCKOro obpa3oBaHns — OCTUXKEHUE KavyecTBa NOArOTOBKM KaapoB 34paBOOXPaHEHUS.
Kak otmetun Enbacel H.A.Hasapbaee B CtpaTerumn «KasaxcTtaH-2050: HOBbI MONUTUYECKUIA KypC COCTOSIBLLErOCS
rocyaapcrteay, 3HaHWsi U NpPodeCcCUoHanbHble HaBbIKWU- KIHOYEBbLIE OPUEHTUPLI COBPEMEHHOW cUCTEMbl 0Bpa3oBaHus,
NoAroTOBKU 1 NepenoaroToBku kagpos [1,2].

Ha cerogHsAWHWA OeHb nepes BbICWWMW MeOUUMHCKMMU y4ebHbIMU 3aBefeHusIMM CTOWUT 3afada He TOmNbKo AaTb
XOpOLUNE 3HaHWs CTygeHTaMm, HO 1 MOAroTOBUTL CMeunanucToB HOBOro hopMaTta, obrnagatLwmnx ymeHmem 1cnornb3oBaTb
NnomnyyYeHHble TeopeTuyeckne 3HaHWa [ANnS pelweHus npodpeccmoHanbHbix 3agad. [avHas 3apgada  onpepgenser
HeobXoaAMMOCTb OpueHTauMm obpasoBaTenbHbIX NPOrpaMM BY30B Ha NMOTPEOHOCTM MPaKTUYECKOro 34paBOOXPAaHEHNS U
Ha [OCTWXEHNE KOHEYHbIX pe3ynbTaTtoB 00yyeHus, onpeaeneHuns Hanbonee apdekTNBHbIX 06pasoBaTenbHbIX METOANK
ONsi NOATOTOBKM KOHKYPEHTOCMOCOOHBLIX CMeunanucToB Ha pblHKe Tpyda. AHanvM3 MUPOBbIX TEHOEHLMA pasBUTUS
MeauLMHCKOro obpa3oBaHWsi MOKasblBaeT, YTO BO BCEM MMUpPE WAET MOCTEMNEHHbIN nepexod OT TpagauLMOHHOMO
OVCUMNIIMHAPHO-OPUEHTUPOBAHHOIO 06pa3oBaHNs K MHTErPUPOBaAHHOMY, Tak Kak AMCLUMNIMHAPHO-OPUEHTUPOBAHHOE
06y4eHne xapakTepuayeTcs pa3pbiBOM MeXAy TEOPETUYECKUMU 3HAHUSIMU U BO3MOXHOCTBIO UCMOMb30BaTh 3TW 3HAHUS
B MPaKTU4YECKOW AeATEeNbHOCTM Bpadva, YTO MpUBOOAUT K HeoBXOAMMOCTWM YCOBEpLUEHCTBOBaHMS obOpa3oBaTenbHOro
npouecca [3, 4].

HoBbin ocygapcTBeHHbIN 06Lleo6a3aTenbHbIi CTaHAAPT BbICLIEro 06pasoBaHus onpefensdeT, 4YTO NporpaMmbl
OVCUMNIVH 1 MoAyNnen AOMKHbl MMETb MEXANCLUMITMHAPHbBIN U MyNbTUANCLMINIMHAPHBIN XapakTep, obecneyrBatoLLmn
NMOArOTOBKY KaApoB Ha CThIKe psifa obnacTer 3HaHui [5].
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B cBfA3K C nepexoaom Ha HOBYIO MOAEeNb MHTErpupoBaHHOro obpasoBaHus, npenogasaHne gncumnnuHel «MeguumuHekas
BGroxumua» Ha kadegpe Guoxummmn n xummnyecknx amcuunnmnHa HAO «MeamumHckuin yHuBepcnTeT Cemeny npetepnen
psg HoBbIX npeobpasoBaHuii. [pexae BCEro WM3MEHWNOChb COAepXaHWe AUCLMMMWHBI, KOTOPOe HanpaBfeHo Ha
obecneyeHve B3aMMOCBA3N Mexay YHOAMEHTanbHbIMU U KAMHWYECKMMKU Haykamu. [Mpu 3TOM yyuTbIBAnochb, 4to
MeauuuHcKaa Gruoxumusa asnsietcss 6asoBon AUCUMNITMHOM U cnocobcTByeT hopMmMpoBaHuio 6a3oBbIX 3HAHUN OCHOBHbIX
3aKOHOMEPHOCTEWN XMBOIO OpraHn3Ma M COAEPXUT ANEMEHTbl NaTOXMMUK, HEOBXOAMMOWN ANSA U3YYEHWUS KIMHUYECKNX
avcumnnui [6,7].

B cooTBeTcTBMM HOBOW OGpasoBaTenbHOM Nporpammown, B NepByl0 odyepedb Obinu onpepeneHbl UHTErpupoBaHble
MOAYNU C APYrMMK 6asoBbIMW AUCUMNIIMHAMW, KOHEYHble pesynbTaTbl 00yveHus. N3BecTHbIi eBponenckuii yveHbin C.
Agam onpepgensieT, 4To pesynbTaTtbl 00y4eHUss — 3TO NUCbMEHHas POPMYMMPOBKa TOro, YTO YCMELHbIN CTYAEHT, Kak
oxugaetcd, byaeT B COCTOSHUKM genaTb no utoram obydeHusi» [8]. U 3geck Hago 3aMeTuTb, YTO akUEHT JenaeTcs Ha
NOHATME «AenaTby», a He «3HaTb» UNN «ymeTb». [Ansa AnddepeHUMpPOBKM KOHEYHbIX pe3ynbTaTtoB obyyeHns no Tpem
YPOBHSAM CITOXHOCTW Mbl PYKOBOACTBOBaNUChL TakcoHommnen bnyma. C Toukmn 3peHusa bnyma, uenm obydeHns HanpsmMyto
3aBUCAT OT Uepapxmm MbICIIUTENBHBIX NPOLECCOB, TakUX Kak 3anoMuHaHne (remembering), noHMmaHue (understanding),
npumeHeHue (applying), aHanus (analizing), cuHTes (evaluating) u oueHka (creating) [9].

CoOTBETCTBEHHO AaHHOMY MOAXOAY KOHEYHble pe3yrnbTaTbl 0OyYeHWst No Kaxaon Teme moaynew Obinu pasgeneHsl no
YPOBHSAM CIOXHOCTW: BbICOKWUN, CPEdHUN, HU3KMN. K KaxkgoMy YPOBHIO C MOMOLLbIO COOTBETCTBYHOLLMX [faronos
onpegeneHbl 3agayn. Tembl 3aHATUA ObinM paspaboTaHbl HA OCHOBaHWM aHanu3a obpas3oBaTernbHOM MPOrpaMMbl
cTpaTernyeckoro naptHepa — ballkeHT yHuBepcuTeTa COBMECTHO C npenodaBaTensMu Apyrvx GUCLUMAVH B UHTerpaumm
1 C y4eToMm noTpebHOCTen KNMHNYeCcknx kadpeap.

Ha nepeom kypce avcumninvHa «MegmumHckas BUOXMMUSI» U3ydaeTcsl Mo HeCKonbkuM Moaynam. Hanpumep, mMogyrb
«KneTtouHbln MeTabonuam» u3yvaeTcs B WHTerpauMnm ¢ Takumu 6as30BbIMM - AUCUMNNMHaMW, Kak duanonorus,
mukpobuonorus. Mo Teme «BBegeHne B metabonuam. Buonornueckoe okucnenne. Obwme nytu katabonmsama» ans
HM3KOrO YPOBHHA KOHEYHbIX Pe3ynbTaToOB MNOCTaBMeHbl 3afayun, COOTBETCTBYIOLUME YPOBHIO 3anOMUHaHWE: Ha3biBaeT
onpepeneHue metabonmMama M ero OCHOBHblE 3Tambl, 3K3EProHMYeckue W SHOAEProHUYecKkMe peakuuu, 3anucbiBaeT
CxeMy kaTabonm3ma OCHOBHbIX MMWLIEBbIX BeLECTB, Ha3blBaeT KOHEeYHble MpOAyKTbl OOMeHa BelecTB U
Makpoapruyeckne coeguvHeHuss u T.4. KoHeuHble pesynbTaTbl 00y4eHUsi CpedHero YpoBHS AOCTUraloTcs nyTem
00bsACHEHUs,, oOnucaHus, onpedeneHns, obcyxaeHus, OPMYNMPOBaHWSA, WNMIOCTPUPOBAHNS, AEeMOHCTpauum
onpedeneHHbIX 3adadv, Hanpumep, obbscHseT 3HaveHne obMeHa BelecTB ANS KW3HeOeATeNbHOCTM OpraHusma,
MexaHu3M AernapupoBaHus cybcTpaTtoB M OKUCINEHUE BOAOPOAA Kak MCTOMHWMKA 3Heprun B Knetke u 1.4. Bbicokun
YPOBEHb KOHEYHbIX pe3ynbTaTOB HaueneH Ha NpuMeHeHue 3HaHui: O0BOCHOBbIBAET MexaHusMbl TpaHcdopmauum
3HEpPrMn B XMBOM oOpraHusme Ans obecnedyeHns metabonuMyecknx npoueccoB, TeM CaMblM Ha MepBOM Kypce
3aknagpiBaloTca 6a30Bble 3HaHUS A4S MOHMMaHNS BUMOXUMNYECKUX MEXaHN3MOB Pa3BUTUSA NATONOrMYECKOro COCTOSHUS.
[nsa atoro mogynu 2 kypca 6blnv onpeAeneHbl N0 OCHOBHBIM CUCTEMaM, KOTOpbIe M3y4aroTCa B UHTErpauum ¢ Apyrumm
AVCLMNNMHAMK, Kak HopMarbHas r3nonorus, aHaTomMmus, rMcTonorms, MeguuuHekas buonorusi ¢ OBHOBaMu reHETUKN, U
30eCb N0 BbICOKOMY YPOBHIO CITOXXHOCTW Ha MEepBbIV MiaH BbIXOAWUT NPUMEHEHWe 3HaHW AN pelleHns onpeaeneHHbIX
3agjad, Hanpumep, no Teme «MexaHusmbl NepeBapvBaHna NUNUAOB U BCacbiBaHWe B OTAENax >enygoyYHO-KULLEYHOro
TpakTa» 3ajadvert BbICOKOrO YPOBHSA ornpedeneHo o60CHOBaHME OUOXMMUYECKMX MEXaHU3MOB MepeBapvBaHus W
BCAacCbiBaHWA nNMNWAOB ANS OOBACHEHUS NPUYMH HAapYLWEHWN B KIMHUYECKMX Cryvasx, OCOOEHHOCTU AaHHbIX
MEexaHu3MOB y B3pocnbiX M Ageten. OAna atoro Ha kadeape UCNOonb3yrTCH CUTyauMOHHbIE 3adauv, MOAenupytlowme
Buoxrmmyeckrne npoLecchl, NpoTekarLe B XNBOM OpraHnamMe. BbICOKMIN ypoBEHb KOHEYHbIX pe3ynbTaToB 4OCTUraeTcs
nocre OCBOEHWS 3a4ay CpeaHero 1 HU3KOro YPOBHEN.

Ha 3aHATUSX MCMOMb3yTCA MUHU-KENCHI, TO €CTb MWHWU-CUTYaUMOHHbIE 3aAayn, KOTopble ABNSAOTCA Hebonbluine no
o6bemy (o1 0,5 go 1 cTpanuupl). JaHHble 3ag4a4v NpeacTaBnsAloT coOOW KINMHUYECKYIO CUTYaLMio C MOSHBIM ONMMCaHNEM
KIMTMHUKO-BMOXUMMYECKNX MoKa3aTenewn, KoTopble B AOCTAaTOMHOM obbeme npedcTaBnsioT npobnemy u eé pelueHve
[10,11]. CuTyaumoHHble 3agauv npegHa3HaveHbl NPeMMyLLEeCTBEHHO AN npobneMaTusaumm 1 nnncTpauum KOHEYHbIX
pes3ynbTaToB BbICOKOrO YPOBHS, paccCMaTpuMBaeMblX B XOA4e ayaAuTOPHbIX 3aHaTui. OHn He TpebytoT npegsaputensHon
MOArOTOBKK, @ UX OBCYXAeHWe, KaKk NpaBurio, 3aHMMaeT MeHee MOMOBUHbI MPaKTUYECKOro 3aHATMA. B KoHuUe n3y4deHuns
Kaxkgoro MOAyns Ui pasgena Ansa yrnybnexnmsa uHterpaumm 6a3oBbiX U KINMHUYECKMX ANCLMNIVH MPOBOAUTCH 3aHATUNE
MO pEeLeHNI0 WHTErpupoBaHHOIO Kewca, pas3paboTaHHOro KIMHWYEecKUMW kadegpamu Ha nprvMepe  KOHKPETHbIX
KnuHuyeckux npobnem. CopepxaHune keica pa3paboTaHO HENOCPeACTBEHHO C KIMHWYECKAM KOHTEKCTOM, YTOObI
NMPOAEMOHCTPUPOBaTL CTyAEeHTaM akTyanbHOCTb M3yveHus pyHAaMeHTarnbHbIX Hayk Ans ux Oyayliei npakTmyeckon
peatenbHocTM. Kpome aTOro Ha kadeape akTMBHO MCMONb3YHTCA TakMe WMHHOBALMOHHble MeToAdbl 0bydveHusi, Kak
paboTa B ManbiX rpynnax, «MO3roBOW LUTYpM», GUOXMMWUYECKUI AUKTaHT, 3aHATMA no metoamke TBL (komaHgHo-
OpUEHTMPOBaHHOE 0By4eHne) n gpyrue.

Takum obpasom, onsa u3ydeHus gucumnnnHbl «MeavuuHckass GUOXMMUA» B pamKax MHTErpypoBaHHOW MporpaMmmbl Mbl
onpefenvnu oxuaaemble KOHeYHble pe3ynbTatbl 0b0yyeHus, paspabotanu y4yebHbIi nnaH, onpegenvunu meToabl
npenogasaHus, O0y4YeHWss M OLEeHMBaHWUSA Takum obpa3oM, 4ToObl caenaTb BO3MOXHbIM AOCTKEHWE pe3ynbTaToB.
WHTerpupoBaHHoe oOyyeHve AucUMnnUH cnocobcTByeT (DOPMUPOBAHMIO LIENIOCTHOW CUCTEMbI 3HaHWi, cobupatb
pasnuyHble dakTbl N0 oNpeaeneHHon cMcTeMe UN Moy o B e4MHYI0 Liemb, C TeM, YTOObI MONYYUTb NOSHYIO KapTUHY O
KMUHUYECKOW cuTyaumMn M copMupoBaTb OCHOBY ANS MOCHEAYOWEro OCBOEHUS KIMMHWUYECKUX AvcumnnuH. [danHas
cTpaTerns obpasoBaTenbHON AesATENbHOCTU 0becneyrBaeT TECHYI0 B3aMMOCBA3b MeauUMHCKON Bruoxummnm ¢ Byayluen
NpodeccMoHanbHOM OeATenbHOCTbI0 Bpayva. PaspaboTaHHble HOBble MNporpammbl MO MELULMHCKOW  Broxvmumn
MO3BONSAT YCTAHOBUTb MEXANCUMMITMHAPHbIE CBA3M KaK No BepTukanu ¢ Kadeapamu KNMHUYECKOro npodunen, Tak un
Mo ropn3oHTanu, NpoBeast UHTErpaumio npenogasaHns Bcex 6a30BbIX ANCUMMIUH.
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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 plaque 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 plague 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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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. DNMTL1 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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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; 12 — 3.26), H (0.54), L (3.80), N (1.63), Q (1.63), R (R1la —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

It is 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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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

MNpeactaBneHHoe uccnegoBaHWE BKMOYAET CUCTEMHBIV aHanua, HanpaBrieHHbIi Ha OLEHKY Koppemnsuun mexay
Mapkepamy obmeHa KOCTHOW TKaHW U MWHEepanbHOW MIOTHOCTHbI0 KOCTU Y NAUMEHTOB MYXXCKOTO Noma C caxapHbIM
AvnabeTom 2 Tuna B aHamHese. [laHHbIN aHanM3 cnocobCTBYeT BbISBEHNIO MHDOPMATUBHBIX NPEANKTOPOB AN PaHHero
MPOrHO3NPOBaHNA  OECTPYKTUBHbIX W3MEHEHWW B  KOCTHOW TkaHW. KnuvHuyeckn, Kak Mapkepbl KOCTHOrO
peMogenupoBaHns, Tak U MUHeparnbHas NNObLHOCTb KOCTU, ABNATCA HE3aBUCUMbIMW NMPeanKTopamMm pucka neperiomoB
y MauMeHTOB C caxapHbiM gnabeTtom B aHamHesde. OpHako, pesynbTaTbl CUCTEMaTUYECKOro aHanmu3a nokasanu, 4To
nameHeHnsa 3HadeHun N —koHuesoro nponentuga npokornnareHa | Ttuna (PINP) m C-koHueBOro cLuMBaroLLero
Tenonentuga konnareHa | tvna (CTX) umenu TeHaeHumio GbiTb Gonee WHMOPMATUMBHLIMWU MPW MPOrHO3UMPOBAHUN
[ONrOCPOYHbIX AECTPYKTUBHBIX M3MEHEHUI B KOCTHOW TKaHW NO CPaBHEHMUIO C PEHTTEHOCTEOAEHCUTOMETPUEN.

Bo Bcem mMupe pacTéT pacnpocTpaHEHHOCTb caxapHoro AnabeTta 2 Tvna. Bce Gonblue BHMMaHWA HauYnMHaET yaoensiTbes
npobneme gmabeTtnyeckux ocnoxHeHnun [1,2]. CHUXKeHNE NPOYHOCTU KOCTU ABMSETCA OOHUM U3 Haubornee cepbe3HbiX
OCNOXHeHWW AunabeTta, NPMBOAALIMX K WMHBAnNMOHOCTU M YBENWYMBAOLWMX C BO3PacTOM YPOBEHb CMepTHocTu [3].
MapannensHo € ynyylweHNeM MNOHUMAHUS OMOXMMMUYECKUX MPOLIECCOB, MPOUCXOOSLLMX B KOCTHOW TKaHM Ha doHe
caxapHoro guabeTa, BbISBNAOTCS Mapkepbl CNocobHble TOYHO XapakTepu3oBaTb npoLecchl obpasoBaHus 1 pesopbunm
KOCTHOro martpukca [2,3].

Llenb uccnepoBaHus. BbisiBUTb npeaukTopbl caxapHOro anabeta 2 Tuna, conps>keHHble C PWUCKOM pa3BUTUA
anabeTunyeckoi octeonaTum.

Martepuan n Mmetoabl uccnepoBaHus. B nccnegosaHve Obinu BKOYEHbl 52 naumeHTa MY>KCKOro nona ¢ caxapHbiM
Anabetom 2 TmMna B BO3pacTHonm rpynne oT 40 go 70 net. pynna koHTpons coctosna u3 43 300pOoBbIX Nu,
coBragawwmx Mo Bo3pacty u nony. [lauMeHTbl C NO3gHMMM CTagMsAMU  OCIIOXKHEHUA Ha W XPOHWUYECKUMU
3aboneBaHnsaMu ObINM MCKNIOYEHbI U3 nccnegoBaHus. NpoBeaeHo nccnegoBaHve ¢ onpeaeneHvem T-kputepusa MIK
(vetogom DXA) n CbIBOPOTOYHBIX Mapkepbl KOCTHOro pemofenvpoBaHusa (wernoyvHas docdartasa, PINP, CTX) u
25(0OH)D, napatupuHa, kanbLUUTOHWHa, HcynuHa, HbA1c, anektponutos (Ca?*, Pi).

Pe3ynbTaThbl uccrneaoBaHus U UX obcyxaeHne. AHanM3 nokasan 3HayvMble pasnuunsa Mexay rpynnamu no BennynHe
noHmsnposaHHoro Ca?*, napatupuHa u 25(0OH)D (p =0,002, p =0,037 n p =0,018 COOTBETCTBEHHO). ¥ MYX4MH C
AvnabeTom 2 TMna BbISBNEHa nonoxutensHas accounaumnsa mexay HbA1c u b-CTx (r=0,253; p=0,012); oTpuuaTtenbHas
accounauma  mexgy 25(0H)D n HbAlc / pnutenbHocTblo aumabeta (r=-0,487; p=0,003 wn r=-0,464; p=0,001);
NONOXMTENbHAA KOPPENsUMa Mexay napatupuHoM u gnutensHocTtbio CO2 / b-CTX (r = 0,218, p = 0,01 n r=0,603;
p=0,001); oTpuuartensHasa accounauma mexay 25(0OH)D n HbAlc / pnutenbHocTblo anabeta (r=-0,487; p=0,003 n r=-
0,464; p=0,001); nonoxwutenbHas koppensuma wmexgy P1NP u wnHgekcom HOMA-IR (r = 0,218,p = 0,03);
NonoXuTenbHas Koppensuus Mexay ypoBHEM napaTtvpuHa U KanbuuToHuHoM (r = 0,536, p = 0,001). MNpn CO2 c
yBENUYEHNEM ANUTENBHOCTU 3ab0NeBaHNs BbISIBNSIETCS CBSA3b YPOBHS KanbUMTOHUHA M 3HadeHui nHaekca HOMA-IR (r
= 0,615, p = 0,03), 7TaK, KanNbUMTOHWUH WHIMOUPYET [NIOKO30-CTUMYMMPOBAHHYIO CEKPELMIO  UHCYNuHa.
MpegnonoxutensHo, CT NpUBOAUT K CHMKEHUIO YyBCTBUTENBHOCTU MbILL, WU XXMPOBOW TKAHW K WMHCYIVHY, YCUIMBaeT
MYKOr€HONMM3 U MHCYITMHOPE3UCTEHTHOCTb Nepudepuyecknx TkaHen [3]. AHanua gaHHbix DXA nokasan, 4To y My>X4YuH
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npu CO2 nameHenns T-kputepusi B obnactu werikn 6eapeHHo KOCTU MeHee BblpaXkeHbl, Yem B obnactu L1-L4 (r=0,361;
p=0,002).

C yBenu4yeHne AnNuUTENbHOCTU CaxapHOro guaberta rvnepriavkeMmst cnocobHa BNWATb Ha KOMMYECTBO M (PYHKUMIO Kak
ocTeobnacToB, Tak U OCTEOKNACTOB, Ha YTO yKa3blBaeT CHIDKEHME YPOBHS Mapkepa kocteobpasoBaHus P1NP n poct
3Ha4YeHU mapkepa KocTtHon pe3opbummn b-CTx. Kpome Toro, CHmxeHne ypoBHsA BuTamuHa D B CbIBOPOTKE KPOBU BnvsieT
Ha romeocTtas kanbuua u ¢ocdata. B pesynbTate cTpagaeT Kak OpraHMYECKUM MaTpuKC, TaKk U MUHepanbHbIN
KOMMOHEHT KOCTHOM TKaHW, YTO B UTOre NpMBOAWUT K OECTPYKUMM KOCTHOW TKaHM U NpOorpeccMpoBaHuio avabeTtnyeckomn
0CTeonaTuu, NoBbILWAasi PUCK BO3HUKHOBEHWS HU3KOTPaBMaTUYECKUX NepenomoB.

M3mMeHeHNss B 3Ha4YeHUsiXx MapKepoB KOCTHOrO pemoJenupoBaHust Ooree 3HauyMmbl B CPaBHEHUMM C  AaHHbIMU
pPEHTreHAEHCUTOMETPUN. YUnTbIBas cTatucTnyeckn 6onee BbICOKUIA PUCK NEPENTOMOB Y NUL, C CaxapHbIM AnabeTom, Tem
CaMbIM yKa3blBas Ha BbICOKYH MH(OPMAaTUBHOCTb BMOXMMUYECKMX MapKEPOB KOCTHU.
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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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AKTYAIIbHOCTb NMPOBJIEMbI

3noynoTtpebneHve ankoronem u HapkoTMkaMu CTaHOBMTCS Bce Gonee ocTpoi NnpobnemMon He TONbKO MEeAULIMHCKOro, HO
M coumanbHo-aKoHoOMMYeckoro xapakrtepa (MeaHweu H.H. u pgp., 2002). Ha coBpeMeHHOM YypOBHe 3HaHuW dakT
reHeTM4ecKoW npeapacnonoXeHHOCTM K ankoron cyuTaeTca pJokasanHbiM (AHoxuHa W.IM., 1997, 2000, 2001;
Rothhammer F. et al., 2000; Hallman J. et al.,. 2001). Mo gaHHbIM BO3, 13-3a 3noynotpebneHnst ankoronemM exerogHo B
Mupe ymupaet o 2,5 munnuoHa yenosek. 1o ypoBHio notpebnenus ankoronst KasaxcraH 3aHumaeT 34 mecto 13 188
cTpaH mupa (10.96 nMTpoB cnupTa Ha OyLly HaceneHus) n NepBoe MecTo cpean cTpaH LieHTpanbHon Asuun.

Kak nokasanu uccneposaHus HawkeHoson A. ¢ coastopamu (2015), Hanbonblumin yaenbHbIA BeC ankoronvama B
KasaxctaHe oTmeuvaeTcs B 18-29 net, nokasaHo npeobnajaHue ropoAacKMX XUTenew Hapg cenbckumu (B 6 pas),
YMeHbLUEHNE pasHULIbl B COOTHOLLEHUW BOMbHBIX ankoronnmaMoM MyXYuH U xeHLWwmH B 15-17 net (5,8:1) n nocne 60 net
(2,3:1). Mo pgaHHbIM areHTcTBa no ctatuctnke PK 3a 2018 rog B AxTHOOMHCKOW 0oGnact oTMedaeTcsl NoBblLLEHWE
ynoTtpebnexus NAB B AkTiobuHckon obnacTtu. Cpean MyX4nH BblcCOKMe nokasatenu ynotpebnenusi NAB B AkTIOOGUHCKOW
obnactn 33,4%. Cpeawm xeHwmH B AkTiobuHckorn obnactu 22,7%.

CornacHo MMWpPOBOWM CTaTUCTUKE afaWKTMBHbIE PacCTPOMCTBA BXOAAT B MNEPBY [AECATKY MNPUYMH CMEpPTHOCTU W
NpeacTaBnsAlT BaXHYK couuanbHylo npobrnemy B 6onblMHCTBE CTpaH Mupa. AnKOronMam - 3TO BbI3BaHHOE
3roynoTpebneHvemM CNMPTHBIMW  HanUTKaMuW  XpOHWYEeckoe ncuxudeckoe 3abonesBaHue, Xxapakrepusylolleecs
NaToNorM4yecknm BreYeHMeM K arnkoront U CBSA3AHHbIMU C HUM (OU3NYECKUMU WU MCUXMYECKMMU MOCNEACTBUSAMU
ankoronbHOW UHTOKCMKauun [AnbTwynnep, 1999].

B ocHoBe chopmupoBaHuA [aHHOW NATONOrMKU, Hapsay C COuMarbHbIMW, BaXKHYKO POflb UrpaloT U reHeTudeckune
dakTopbl, KOTOpble OTpaXawT WHAMBMAYamnbHblE OCOBEHHOCTUM [OEeATEeNbHOCTU HEWPOMELMATOPHbIX CUCTEM W
depmeHTOB MeTabonuama ankorons [Tyndale, 2003; Goldman, 2005; Hiroi, 2005]. Oco6as ponb HacneacTBEHHOCTU B
dopmupoBaHun XA COCTOUT B BO3HMKHOBEHWM KOMMEHCATOPHbLIX MeXaHW3MOB, ObecneyvmBalLmUX HopMarbHoe
(PYHKUMOHMPOBAHNE HENPOMEAMATOPHbLIX CUCTEM MpU ANUMTENBHOM BMAWSHWWM ankorons Ha opraHu3m. Haubonee
NnoAoTBOPHbLIM NMOAXOAOM K UCCNEeL0BaHMI0 HacneaACTBEHHOM

NpeapacnonioXXeHHOCTN K XPOHMYECKOMY arnkoronumaMmy SIBMAsieTCA M3y4YeHue accouuaumi Mexgy nonnmmopdHbIMA
NIOKycamy reHoB-KaHAMAaToB UM 3aboneBaHMeM C y4eTOM 3THUYECKOM NPUHAANEXHOCTU UCCNeAOBaHHbIX WHAMBMOOB
[Bishop et al., 2000].

B Pecnybnuke KasaxctaH MonekynsipHO-reHeTM4ecKoe U3yyeHue arnkoronuama paHee He NMpOBOAMUIIOCH U BbiSIBEHNE
NONMMOPMHBLIX BapuMaHTOB FEHOB-KaHAMAATOB, Hanbonee 3Ha4yMMbIX B pas3BuTMM 3aboneBaHwsi, NpeacTaBnseT cobow
aKkTyarnbHylo 3agady, Kak aAns yHaaMeHTanbHoW Hayku, Tak U NpakTUYeCcKon MeauLMHBbI.

Llenbto paboTbl siBNAETCA M3yYeHWe TeHeTMYEeCKOro BKada MONMMOPMHbLIX BapuaHTOB EHOB HEMPOMEANaTOPHbIX
cucteM, pepMeHTOB MeTabonmnama aTaHona B pa3BuUTUE XPOHUYECKOrO ankoronmamMa B Nonynsumm Ka3axos.

OunsaiiH unccnegoBaHMs — OOHOMOMEHTHOE nornepeyHoe. Kputepum oTOOpa nNauMEHTOB — HanMMune KIMHUYECKU
YCTaAHOBIIEHHONO M BepUGUUMPOBAHHOIO AuarHo3da «llcuxuveckue M MNoBedEeHYECKME pacCTPONCTBa B pesynbrarte
ynoTtpebnenus ankoronsa (F10)» B cooTBeTcTBUMM C AnarHocTudeckumn kputepusmm MKB-10 u ynctas pogocnoBHas B
TPEX MOKONEHUNAX Ka3aXCKOW HaLMOHANbHOCTHU.

UccnepoBaHne npoBoautcs Ha 6ase (AOLIM3) AkTiobuHCckOro obnacTHOro LeHTpa MCUXMYeckoro 34opoBbsa. B
OCHOBHyI0 rpynny Obiny oToOpaHbl MauueHTbl C KIMHWYECKU YCTaHOBMEHHbIM M BEpPUMULMPOBAHHBIM AWarHO30M
«lMecnxnyeckne n noBegeHYeCkne paccTponcTBa B pesyrnbTate ynotpebnenune ankorons (F10)» B cooTBeTcTBUM C
anarHoctuyeckumu kputepmamn MKB-10 B konmdectBe 100 4enoBeK, MyXYMHbI M KEHLWMHbI B Bo3pacTe 18 net u
cTapLue. MpoBoguncs aHketupoBanue no MIA, 3anonHeHbl WHMOPMMPOBAHHOE COrfacMe W reHeTUYeckoe
aHkeTupoBaHve. [Ins npoBefeHVs MOMEKyNsSApHO-TeHETUYECKNX WCCNefoBaHWi y Bcex obcredyembiX MNpOBOAMIICA
3a60p BEHO3HOW KPOBMU.

MpoBogunocb reHoTMunupoBaHue no nonumopdpuamy reHa ADHIB (rs 1229984, rs2066701) y 102 GonbHbIx
XPOHWYECKUM ankororiMamoM MeTOAOM MONMMEpPasHOW LIENHON peakuun B pexume peansHoro BpeMeHu. BelgeneHue
reHomHon [OHK n3 nepudepnyeckori KpoBW MCCNeQyemMbiX MPOBOAWMMOCH C UCMOMb30BAHNEM KOMIMIEKTOB peareHToB
«dHK-KpoBb-M-100» komnaHum OOO «TectleH» (Poccus). MpuHUMn ncnone3yemoro B Habope MeToga OCHOBaH Ha
06paTMMOM CBA3bIBAHMUN HYKIIEMHOBBIX KMCMOT HA MOBEPXHOCTU MAarHUTHbIX YacTuL.

AHanns reHotunoB reHa ADH1B (rs2066701) nokasarn, 4To romMo3vroTHbin reHotun ADH1B*GG u reTepo3uroTHbIn
reHotun ADH1B*GA BcTpeyatloTcs yalle, 4em romo3uroTHeli reHotun ADH1B*AA. TMpu nsyyeHmn nonumopdurama reHa
ADH1B (rsl229984) y Bcex nccnegyembix onpegeneH 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 (Ilvanets 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. Since that time , he continued to had focal and
generalized seizures which were responsive to levetiracetam ,and also had epileptic status . Neurologically, he was
noted to have additional symptoms after epileptic status that included left sided spastic hemiparesis, facial left sided
palsy, positive oral automatism reflexes, positive pathological reflexes in the left , clonus in both legs and cerebellar
symptoms( ataxia-dynamic and static, slurred speech, intention tremor).His cognitive functions were good before
epileptic status. Metabolic workup revealed persistently elevated lactate and low levels of pyruvate. Magnetic resonance
imaging (MRI) of the brain was normal.EEG shows focal epileptic activity of the occipital lobe.

RESULTS
Using whole exome sequencing, we identified compound heterozygous variants in the COQ8A gene p.R271L/p. L506W
heterozygous mutation was identified.

CONCLUSIONS

This patient presenting with seizures and cerebellar symptoms (ataxia-dynamic and static, slurred speech, intention
tremor) represents rare mitochondrial disease caused by biallelic COQ8A mutations. The response to CoQ1o supplement
is good and patient remains stable.

Keywords: coenzyme Qi0, COQ8A, cerebellar ataxia, seizures.
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ABSTRACT

With the intention of seeking preclinical clinical manifestations of heart damage we examined 34 patients aged 40-45
years with compensated cirrhosis of the liver in an outpatient settingin 65% of patients determined hypertrophy and
dilatation of left atrium, counting diametrical and longitudinal measurement, and also disturbance of diastolic function of
left ventricule. In order to indentify heart damage in patients with compensated cirrhosis of the liver it is, necessary
carrying out ECG and doppler echocardiography, which allow at early stage to identify damage of the heart muscle and
timely correct disfunction of the heart, which in turn prevents transition of cirrhosis of the liver to the decompensatory
stage.

TARGET OF RESEARCH
to search preclinical manifestations of heart damage in patients with compensated cirrhosis of the liver in out-patient
condition.

METHODS

We have examined 34 patients with cirrhosis of the liver, age 40-45 years, who were registered in the polyclinic.

All patients have been carried out liver function tests, also fasting blood glucose, levels of albumin, creatinine and lipid
profile. Criterion of exclusion was availability of decompensated cirrhosis. Retained 30 patients with compensated
cirrosis performed ECG, taking into consideration prolongation of QT interval on Bazetts formula and doppler
echocardiography.

RESULTS

Echocardiography revealed -20 patients have sinus tachycardia, 10% have left bundle brunch block and ventricular
extrasystoles; average duration of QT interval -40.0+8.2mc. Echocardiography revealed ejection fraction at rest within
normal limits (62.4+6.1%), increased density of ventricular septum and back wall of left ventricule 0.91 + 0.9 sm and
0.98 + 0.12 sm accordingly. In 65% of patients determined hypertrophy and dilatation of left atrium, counting diametrical
and longitudinal measurement, and also disturbance of diastolic function of left ventricule (dilatation of left atrium up to
40 mm and increase of diastolic pressure in left ventricule)

CONCLUSION

In order to identify heart damage in patients with compensated cirrhosis of the liver it is, necessary carrying out ECG and
doppler echocardiography, which allow at early stage to identify damage of the heart muscle and timely correct
disfunction of the heart, which in turn prevents transition of cirrhosis of the liver to the decompensatory stage
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BACKGROUND

DNA methylation is one of the important mechanisms for epigenetic modifications and under the control of DNA
methyltransferases (DNMTs). The family of DNMTs consists of five different enzymes (DNMT1, DNMT2, DNMT3A,
DNMT3B, and DNMT3L). The purpose of this case-control study was to determine the association between DNMT3B
-579 G>T polymorphism and the risk of colorectal cancer in the Azerbaijan population.

MATERIALS AND METHODS

Blood samples were collected from the Center of Scientific Surgery Named After Academician Topchubashov. One
hundred and fifteen patients with colorectal cancers and 115 controls were included in the study. Genomic DNA isolation
was performed with the Qiagen kit (QlAamp DNA Mini Kit) in the Human Genetics Laboratories of the Institute of Genetic
Resources. The genotyping of DNMT3B -579G>T was performed by PCR-RFLP.

RESULTS

The frequencies of the GG, GT, and TT genotypes of DNMT3B were 41.7%, 40%, and 18.3% in the patients with
colorectal cancer and 28.7%, 54.8%, and 16.5% in the healthy control group respectively. The GT genotype was
significantly different between patients with colorectal cancer and control subjects. Mutant TT genotype was more
frequent in the patient group compared to the control group.

CONCLUSION

Our findings suggest that DNMT3B -579G>T polymorphism represents a genetic risk factor that may play an important
role in colorectal cancer development.

Keywords: DNA Methyltransferase; Genes; Colorectal; Cancer; Polymorphism
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ABSTRACT

The cytogenetic analysis of a patient with Marfan’s syndrome is presented. 46rXY/45,XY,G21- mosaicism was found in
lymphocyte culture gained from peripheral blood. The frequency of monosomy G was of 28%.

CASE REPORT

In 2018 patient K., an 8-year-old boy, was admitted to our clinic where, in addition to a bilateral subluxation of the
crystalline lens, sphaerophaky and myopia, also cardiovascular disturbances and the characteristic signs of dolicho-
stenomelia were established (5). These symptoms were accompanied by deficient development of the skeletal muscles
and a pale colouring of the skin. The patient was considered to be a typical case of Marfan’s syndrome (Figure 1).

Figurel. Patient K., 8-year-old boy with Marfan’s syndrome.

Taking a family history another member with similar iliness was mentioned: the son of the mother’s elder sister, who was
reported to be of a similar stature and to wear spectacles. This family, living abroad was, however, not available for
examination (1;4).

The mother’'s younger sister was clinically, also affected with Marfan’s syndrome. She did not agree to the drawing of
blood from her. The other members of the mother’s family and the father’s relatives were healthy (Figure 2).
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Figure 2. Pedigree.

MATERIAL AND METHODS

Our chromosome analysis was made according to the modified method using chromosome preparations of lymphocytes
cultured from peripheral blood (2;3). For staining the banding technique was applied and the metaphases were
karyotyped according to the ISCN: an international system for human cytogenomic nomenclature (2016). Altogether 50
metaphases were examined. In 14 metaphases 45,XY,G21—, in the rest normal 46,XY karyotypes were found This
means a 46,XY,/45,XY,G21 — mosaicism.
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ABSTRACT

Chromosomal diseases are birth defects caused by changes in the number or structure of chromosomes. Among
newborn children, the frequency of chromosomal pathology is up to 1.0%. Trisomy of 21 chromosomes, which leads to
Down syndrome, is most common. Polysomies on X and Y chromosomes are also noted, with an abnormal number of
sex chromosomes often showing themselves only at pubertic age. Changes in the structure of chromosomes
(aberrations) are less common, but cause profound disorders in the development of many organ systems. The most
severe clinical picture is seen in the deletion (loss) of part of the chromosome, it may be the deletion an entire shoulder
or only a chromosome locus. Lack of genetic material leads to severe defects. The duplication (doubling) of the
chromosome section may, among other things, affect the mental and psychological development of the patient, but
usually does not lead to pronounced development abnormalities.

The main method for analyzing the number and structure of chromosomes is karyotyping. This study involves several
steps: cell culture; Preparation of preparations of metaphase chromosomes and interphase nuclei, colouring of the
preparation; microscopic analysis. To detect numerical and structural changes in chromosomes, it is sufficient to carry
out karyotyping using differential staining methods. In order to detect small deletions or duplications on the chromosome,
it is generally necessary to use an in situ fluorescent hybridization technique that is sufficiently complex and cost-
effective. economically costly

Among molecular genetic methods for analysis of chromosomal anomalies, the multiplex ligation-dependent probe
amplification (MLPA) method is identified. MLPA is a variation of the multiplex polymerase chain reaction that permits
amplification of multiple targets with only a single primer pair. It detects copy number changes at the molecular level, and
software programs are used for analysis. Identification of deletions or duplications can indicate pathogenic mutations,
thus MLPA is an important diagnostic tool used in clinical pathology laboratories worldwide. This technique allows to
estimate the number of copies of the gene, detect point mutations, prolonged deletions or duplication of chromosomes.
In a single assay, it is possible to determine the number of copies of up to 40 sites of different genes. It is not necessary
to use living cells for analysis, which gives a time advantage and allows the detection of pathologies after long storage of
the material.

The aim of the work was to determine the number of sexual and some somatic chromosomes and to analyze for
common microdelection syndrome in patients with various pathologies and a control group of people by MLPA method.
Commercial sets from MRC-Holland (Amsterdam, Netherlands) were used. The analysis was carried out using an
automatic CEQ8800 capillary electrophoresis system (Beckman Coulter, USA).

The following chromosome structure disorders were identified: deletion 22q11.2(Di Georgie syndrome), deletion 17p13.3
(Miller-Dicker syndrome), X chromosome dysomy in male XXY (Klinefelter syndrome).

The use of molecular genetic methods for the diagnosis of hereditary diseases has a number of advantages over
cytogenetic methods and allows the effective diagnosis of chromosomal diseases in both the prenatal and postnatal
period.

Keywords: multiplex, ligation-dependent probe amplification, aneuploidy, microdeletion syndrome.
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The aim of this study was to determine the frequency and distribution of sister chromatid exchanges (SCEs) in the individual
chromosomes of human karyotype, Chromosomes were studied in (i) healthy subjects, (ii) subjects with rearrangements
of X chromosome, (iii) in lymphoblastoid cell lines isolated from the peripheral blood of patients with acute leukaemias. 5-
bromo- 2-deoxyuridine (BUdR) was added for 48, 72 and 96 hours, respectively, in a concentration of 30 pg per ml. The
slides were stained according to the technique of Perry and Wolff (4).

The average number of SCEs was 9,2 with no statistically significant differences between the individual groups. Out of
the total number of SCEs 20% was found in the centromeric region with no difference between the cells in the 2nd and
3rd divisions. The observed distribution of breakpoints was approximately proportional to the relative length of individual
chromosomes with a higher number in long chromosomes and a lower number in the small ones. Non-random
distribution of SCEs was only found in the B group of chromosomes of lymphoblastoid cell lines, which showed an
excess compared with the SCEs of both the controls and the expected frequency based on the relative length of
chromosomes. Neither in the late replicating i(Xqg) nor in the early replicating Xg— did the number of SCEs significantly
exceed the expected value.

MATERIAL AND METHODS

The evaluation of the number and distribution of SCEs was performed in

Seventy-five mitoses with karyotype 46,X,l (Xq) derived from 4 patients. In one of these subjects a double centromere in
the i(Xq) was identified by means of C banding.

Twenty mitoses of one patient with reciprocal translocation 46, XX, t (X,4) (Xqter—Xq22: :4pl6—4qter). Autoradiography
proved that both the deleted X and the B4 chromosome with translocation were early replicating.

Fifty-six mitoses obtained from three lymphoblastoid cell lines, derived from the peripheral blood of patients suffering
from acute leukaemias. These were classified as dedifferentiated (Epstein-Barr virus positive), lymphatic and myeloid
(both EBV-negative).

One hundred and seventy mitoses from the control group consisting of 3 males with karyotype 46,XY and 4 females with
46,XX karyotype. The mean age of controls was 29.5 years.

The peripheral blood leukocytes were cultivated for 48, 72 and 96 hours in EPL or Parker medium (Usol, Prague),
enriched by 20% calf serum, with PHA (Welcome) and protected by streptomycin and penicillin. Bromodeoxyuridine
(Sigma) was added in a concentration of 30 pg/ml since the beginning of cultivation. The tubes were protected from light
to avoid photolysis. Colcemid (Ciba) in a concentration of 10 ug/ml was added two hours before harvesting. The cells
were hypotonized by 0.075 M KC1 and methanol: acetic acid (3:1) were used for fixation(1).

The lymphoblastoid cell lines were grown as permanent suspension cultures from peripheral blood. They were
established and subcultured in RPMI 1,640 medium enriched by 20% fetal calf serum, protected by streptomycin and
penicillin, without PHA. BUdR was added in a concentration of 30 pg/ml for 48 or 72 hours following 48 hours of
subcultivation. The examination of SCEs was carried out in the 15th, 3rd, and 38th, and in the 16th passages in three
individual lines. The harvesting of chromosomes was the same as with the above-mentioned short-term peripheral blood
cultures(2).

Chromosomal preparations were stained according to the FPG staining technique of Perry and Wolff (4). Intact mitoses
with harlequin chromosomes were photographed and SCEs evaluated first directly under the microscope, then from
enlarged negatives or karyotypes. Exchanges occurring in short arms, long arms and in centromeric regions were
counted separately. The number of SCEs was examined independently by two experienced observers and expressed as
the number of breakpoints. Statistical evaluation was performed by means of the test and x? test.

RESULTS

The difference in the number of SCEs found per cell in 50 mitoses of control subjects when evaluated from
photomicrographs or karyotypes is small but significant (p< 0.01). Therefore, the data described have been obtained
from karyotypes only.

The mean value of 9.5 SCEs per mitosis found in the control group was in no way significantly different from mean
values of the other groups, i.e. those consisting of pathological karyotypes and lymphoblastoid cell lines (p >0.05).

High frequency of SCEs (20%) was found in the centromeric region of chromosomes after the 2nd and 3rd divisions in
BUdR medium(6).

The distribution of SCEs both observed and expected on the basis of the relative length of chromosomal groups in the
karyotype with results of x2 test is shown in Table Il. The changes were similar in all observed groups. The only
exception were B group chromosomes of the lymphoblastoid ceil lines, where the number of breakpoints increased
significantly (p<0.01). In this particular chromosomal group the breakpoints leading to exchanges were distributed pro-
portionally along the whole length of all chromosomes. Significant difference was found not only as against the expected
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number of SCEs but also as against the control group. The increased number of breakpoints on the long chromosomes
was naturally matched by their decrease in small chromosomes(5).

We preferred to evaluate the non-banded chromosomes (G-banding considerably interferes with the accuracy of SCE
calculation), the regions of breakpoints are only roughly delineated. Even so it is clear that some regions are more often
involved in SCEs than others. This is the case especially with regions 1q1, 392, 492, 8c and 16¢c. SCEs seem to be
preferentially located on G-negative bands, as mentioned also by Morad, Jonasson and Lindsten (3).
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ABSTRACT

Relevance of a problem

Modern development of the fleet is inextricably connected with the solution of the problem of preservation and
improvement of seafarers' health, improvement of their working, living and rest conditions. The most important condition
for the health of seafarers is the provision of optimal habitat on the vessel. At the same time, the vessel should be
considered as an artificial ecological closed system, which provides the crew with a long-term active existence.

A complex of interconnected environmental factors (climatic conditions of the navigation area, microclimate of ship 's
rooms, noise, vibration, electrostatic radiation, electromagnetic radiation, harmful substances in the air, microflora in the
room, psychophysiological factors, etc.) simultaneously acts on the human body in the conditions of buoyancy. The
person in the final outcome responds to the environment as a whole. Therefore, the criterion reflecting the influence of
the ship's environment on the human body is the level of functional state of the worker and his health [Lane T, et
al., 2002; Rohrer JE. 2004; Heistaro S, et al., 2001; Jensen OC, et al., 2001; Thomas M, 2003].

There are currently poor working conditions and a high rate of occupational morbidity among maritime workers. The
intensification of labor in the flight is increasing. There is poor quality of pre-trial and pre-trial medical examinations,
reduction of medical positions on ships, leading to a deterioration of the quality of medical care or its complete absence.
Obsolete vessels with expired service life are used. These circumstances lead to a deterioration of the habitat on ships
and pose a threat to the health of workers. However, research on comprehensive hygienic assessment of working
conditions and on the state of health of seafarers in modern conditions is scarce and often contradictory. This justifies
the relevance of conducting a scientific study on the further study of the complex of factors that form the conditions of
habitation on ships.

Work purpose
Develop a modern system of science-based measures to prevent adverse effects of ship environment factors on the
human body to preserve the health and high efficiency of seafarers.

Research problems

To carry out a hygienic assessment of the physical and chemical factors forming the conditions of habitation on sea-
going vessels, to assess the severity and intensity of work on ships of the sea-going fleet;

Undertake a comprehensive assessment of seafarers health;

To carry out an analysis of industrial injuries on ships of the marine fleet;

Provide scientific justification for the system of preventive measures and recommendations for the protection of labour
and health of marine vessels in the modern period.

Methods of research
included hygienic, psychophysiological, sociological (questionnaire and interviewing) and analytical.

Provisions for protection

The leading adverse production factors on ships should be considered noise, vibration, microclimate parameters, lack of
recovery, tension and severity of work;

Work in harmful conditions of production contributes to the development of changes in the state of health of seafarers,
determines the structure of production - due to and occupational morbidity, increases the risk of occupational injuries;
The condition of labour and health of ship specialists justifies the need to organize a system of labour protection and
health of seafarers, the main purpose of which is to create safe working conditions that exclude or minimize the risk of an
employee receiving a professional disease or accident, preserving the life and health of ship specialists.

Scientific novelty of work

For the first time in the conditions of the Azerbaijani region, a comprehensive sanitary and hygienic assessment of
working conditions, an analysis of the state of health and industrial injuries of specialists working on sea vessels was
carried out. Leading harmful production factors have been identified, and features of occupational and production-related
morbidity have been identified.

For the first time, an assessment of the natural resistance of the body of seafarers was given, as well as an analysis of
individual risk factors. On this basis, a system of labour protection and health of seafarers is justified and developed.
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The practical value of the work

lies in the fact that the comprehensive assessment of working conditions and the state of health of seafarers proposes a
system of labour protection and health of persons working on sea vessels, which will ensure working conditions that
meet the requirements of safety, which will contribute to the preservation of the life and health of maritime transport
workers.
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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 Projectwas 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.
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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 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, COL4AS 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; pl13). Patient 46, XY, der (17), t (8; 17) (q24.1; pl7) 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 8q24
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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ABSTRACT

Introduction of the concept of family doctor as a primary medical care, involves his methods of work with a family as with
a patient, the concept “family-patient”, introducing absolutely new state of things in organization and professional work of
family doctor, as known, that structure of the family includes- size of the family, social composition and number of
generations.

Now, it is very actual the medical insurance and preventive medicine in Azerbaijan, so importance of medical genetics is
increasing. The family doctor should do clinical and geneological investigations to the patient and to the members of his
family, find out the group of the patients with the high risk and involve the preventative measures.

Keywords: family doctor, preventive medicine, clinical and geneological investigations.

Clinical genetics is one of the chapters of clinical medicine and human genetics. Clinical genetics solving problem of
diagnosis, prognosis and treatment of different hereditary diseases.

Introduction of the concept of family doctor as a primary medical care, involves his methods of work with a family as with
a patient, the concept “family-patient”, introducing absolutely new state of things in organization and professional work of
family doctor, as known, that structure of the family includes- size of the family, social composition and number of
generations.

Now, it is very actual the medical insurance and preventive medicine in Azerbaijan, so importance of medical genetics is
increasing.

The family doctor should do clinical and geneological investigations to the patient and to the members of his family, find
out the group of the patients with the high risk and involve the preventative measures.

Therefore, knowledge of medical and clinical genetics — one of the necessary condition in professional activity of a family
doctor.

Family doctor must have certain skills in taking patient's anamnesis, knowledge of signs in hereditary pathology and
should inform families of inappropriateness of close blood related marriages, because children born from close blood
related marriages have more possibilities of in hereting genetic diseases and birth defects and newborn mortality is more
higher.

Certainly, invasion of family doctor to the area of the patient’s hereditary structure possible only with one aim — to treat
the patient and to create condition, when the birth defect gen wouldn’t transfer to the children. And finally, theoretical
calculations of family geneticist and experience in genetical consultations give an opinion regarding rise of having a sick
baby in every particular family and find people, who need medical genetic consultation. Important part of care in patients
with genetic disease, in addition to therapeutic and preventative measures, are also psyhotherapy correction and social
rehabilitation.

Based on above, it is important to note: qualification of the doctor and his participation in the life of the family affect not
only the health of people who live now, but also the health and prosperity of future generations.
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THE IMPORTANCE OF ELECTRON MICROSCOPIC SYSTEMATIC CLASSIFICATION WE OFFER IN
CERVICAL CANCER

Aynur Panahova
Department of Oncology, Azerbaijan Medical University.
ABSTRACT

Based on the electron microscopic diversity in tumour cells in cervical cancer, we systematized the results obtained in
our study, considering the difference in the various cells of bioptates taken from the same patient.

The scientific novelty of the work is the development of an ultrastructural microscopic classification of neoplastic cells in
cervical cancer by summarizing electron microscopic signs. The said classification allows us to explain the electron
microscopic theoretical basis of differential diagnosis based on the organ-tissue and cytospecific ultrastructural signs
(groups and types of tumour cells) of tumour tissue, on the one hand. On the other hand, it helps to specify the degree of
ultrastructural differentiation of neoplasms, comparison between cells, types of tumour cell and options of tumours.

The main purpose of the use of electron microscope in practical medicine is related to the histogenetic diagnosis of
tumours. From this point of view, the systematic classification we offer allows us to systematize electron microscopic
signs of tumour cells and tumour cell groups, on the one hand, and, on the other hand, it allows us to detect the degree
of ultrastructural differentiation of new derivatives (tumour cells, tumour cell groups, ratio of tumour options).

Thus, the systematic classification we provided as a result of our study allows us to explain the theoretical basis of the
general principles of tumour cells. This system explains the specialization of ultrastructural organ-tissue-cell during
specific electron microscopic differentiation of tumour cells. We can also get information, at electron microscopic level,
on the morphogenetic potential of cambial cells, which are the source for creation of tumour cells as a result of such a
systematic analysis.

Thus, in the irregular and numerous ultrastructural options of tumour cells in the tumour mass, precise regularities can be
obtained, and we can say something about their cell composition based on these regularities. Based on the stated and
obtained certain results, it is possible to substantiate the great importance of electron microscopy in practical activity and
theoretic studies, diagnostics, differential diagnostics of tumours, differentiation, histogenesis, biological features of
neoplastic cells.

OBJECTIVE
The research aims to optimize the prognostic criteria of the disease based on a comprehensive clinical, instrumental,
morpho-functional, and statistic analysis of cervical cancer, as well as electron microscopic indicators.

MATERIAL AND METHODS

The study covered 330 patients with in cervical background diseases, precancerous diseases and cancer from 2007 to
2017.

Main group: 220 patients with cervical cancer;

Control group: 110 patients - erosions, cervical polyps, CIN 1-3

Electron microscopic studies were carried out and based on these studies, cytological (Pap-Smear and Bethesda) and
histological and electron microscopic study of the ultrasound classification of Cervical Neoplasia was carried out.
Electron microscopic studies were conducted on 93 cancer patients in an electron microscopic laboratory at the
Department of Histology of AMU.

RESULTS

Differentiated tumour cells rich (60%) with ultrastructural organo-tissue and organoids with cytospecific signs are
predominant in cervical squamous cell corned cancer (option 1) [6, 62, 117].

The amount of organoids in cervical squamous cell non-corned cancer is at medium level (50%), the activity of 2 groups
of non-differentiated tumour cells, ultrastructural cataplasias noticed in one or more types of cell indicate a worse
prognosis (option 2) [6, 62, 117].

In non-differentiated cervical cancer, only non-differentiated tumour cells with less ultrastructural organoids (30%) were
noticed (option 3) [6, 62, 117].

The same number of differentiated and non-differentiated tumor cells is detected in cervical adenocarcinomas (variant
IV). The said elements are related to heterogeneous cells and contribute to progress, development of tumours, and
metastasis [6, 62, 117].

Based on the ultrastructural classification we applied in cervical neoplasms, different types, species of tumour cells, and
comparative tumour options in the groups to which they belong were identified [2, 3, 117].

Based on calculation of prognostic score, it was detected that those over the age of 45 years (informativeness - 0,821)
had more abortions in their anamnesis (1,640) had HPV positive (1,145), high stage (2,529), low degree of differentiation
(1,422), lymph nodes (4,773) and gave distant metastases (4,823), and patients with less organelles (2,404) were found
to be more likely to have recurrence during electron microscopic examination [3].
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USAQLIQ BOYNU DiSPLAZIYALARINDA PD-L1 GALISMALARIN PROQNOSTIK 8HOMiYYOTi
irade Soltanova, Nigar Mehdiyeva

Azearbaycan Tibb Universitetin Onkoloji kafedrasi.

ABSTRACT

The article is included the clinical and morphological features of 35 patients who had been diagnosed and treated with
cervical dysplasia and reflected the immununistochemical results of PD-L1 expression in atypical cells. By standardized
immunochemical methods, receptor levels vary depending on the degree of intraepitelial dysplasia. In patients with CIN I,
cells were not stained at all (negative PD-L1 reaction), PD-L1 expression in CIN Il was 1+ and 2+ in 76.9+5.6% , and 3+
in 23.1£5.3% of patients (p<0.05). In patients with CIN Ill, 3+ cases (severe staining) were detected in 66.7+4.2% and
cases of 2+ (moderate staining) in 33.3+4.9% of women. Thus, expression of the PD-L1 receptor, known as anti tumor
immunitite regulator is closely related to dysplastic processes that begin in the tissue. By other words, the detection this
receptor expression in patients with CIN diagnosis(especially CIN 1ll) can play an important role in the selection of
treatment tactics and assessment of prognosis,

REZUME

Maqalads usaqliq boynu displaziyasi diagnozu ile misahide ve mualice almis 35 xastanin kliniki-morfoloji xUsusiyyatleri
va PD-L1 ekspressiyasinin imuunhistokimyavi naticaleri aks etdiriimisdir. Standartlasdiriimis immunhistokimyavi islama
Usulu ils tayin edilmisdir ki, reseptor saviyyasi intraepitelial displaziyanin deracasindan asili olaraq dayisir. CIN | olan
xostalarin preparatlari imumi olaraq boyanmadigi halda (negativ PD-L1 reaksiya), CIN Il zamani PD-L1 ekspressiyasi
76,915.6% hallarda 1+ va 2+, 23,1£5,3% xastalards ise 3+ kimi giymatlondiriimisdirp<0,05. CIN Il olan xastelerde 3+
(siddatli boyanma)hallari 66,7+4,2%, 2+ (orta saviyyada boyanma)hadissleri ise 33,314.9% qadinlarda miayyan
edilmisdir. Belalikla, sigeleyhine immunitetin tanzimlayicisi ve tumor huceyralarine xas oldudu bilinen PD-L1
reseptorunun ekspressiyasi toxumada baslayan displastik proseslarle six slagalidir. Basqa s6zle desak, CIN diagnozu
goyulmus xastelerds (xUsusan da CIN lll) bu reseptorun tayini mialice taktikasinin segilmasinde va prognozun
giymaetlendiriimasinds mihum shamiyyat kesb eds bilar.

Usagliq boynu xarcangi (UBX) gadinlar arasinda rast galinan badxassali sislerin 6,6% taskil edir, har il diinyada 570000-
dan ¢ox yeni xasteleanma hallari geyda alinir, ve bu say ilden-ile artmaqdadir (1,2,3). UBX-nin skrininginda xar¢angdnii
xastaliklorin agkarlanmasi bu problemla mubarizenin asas mexanizmlarindan biridir (4). Bu sabsbdan usaqliq boynu
displaziyalarinin (cervical intraepithelial neoplasia, CiN) diagnostikasi, adekvat mualicesi ve prognostik deyarlendirimasi
UBX ile mubarizade mihim yer tutur.

TODQIQATIN M8QSaDI

CIN displaziyalarinda PD-L1 reseptorun ekspessiyasinin histoloji gradasiya ile slagasinin éyranilmasi.

MATERIAL V& METODLAR

Tedgigata CIN diagnozu qoyulmus ve konizasiyaya meruz galmis 35 xestenin preparatlarindan daxil olmusur. Slde
olunmus yeni kasiklorde deparafinizasiyadan sonra PD-L1-monoklonal dovsan anticisimlerinden (VD21R, Medaysis
firmasi) istifade etmakle standartlasdiriimis immunhistokimyavi islema Usulu (VENTANA Bench Mark Ultra) tatbiq
edilmisdir. Reaksiya naticaleri boyanan hliceyra sayina gore asagidaki kimi dayarlendirilir: 1+ - zaif boyanan hiiceyra
sayl 10%-dan azdir; 2+ - 210% hiiceyralords orta deracali boyanma; 3+ - 210% huceyrsalards quvvatli boyanma.

NOTICOLaR

Xastolorin akseriyyatini 28-49 yas arasi gadinlar tagkil etmisdir — 32 nafar (91,41£1,9%). Onlardan 20-si (57,1+2,4%) 28-
39 yas arasi qadinlardir. 60-69 yas arasinda ise UBD diagnozu ile yalniz 1 xaste tesadif etmisdir (2,9+3,2%,p<0,05).
Kontingenta daxil olan xastalarin 30-u (85,7+3,7%) reproduktiv faal qadinlar idi, 5-i ise (14,3+4,0%, p<0,05) pre- vo
menopauza dovriinds idi. Qadinlarin 31-da (88,6+2,6%) heg bir sikayat olmamis, galanlari ise usaqlig yolundan periodik
galen selikli-qanh ifrazati qeyd etmigler (11,4+2,9%). Butin xastslara sitoloji muayina, kolposkopiya ve usaqliq
boynundan biopsiya géturilmusdur. Aparilan sitoloji miayinanin naticeleri 30 halda (85,7+4,1%) sonraki histoloji reyle
Ust-Uste dligmigdir. Onlardan 26-da (74,3%2,8%) HSIL (high grade intraepithelial squamous lesion), 4-ds (11,4+2,7%)
iso LSIL (low grade intraepithelial squamous lesion) tesbit edilmisdir. Histoloji miiayineye esasen xestelor 3 grupa
bolinmigdir: CIN | — 7 (20+3,5%), CIN 1l — 13(37,1£4,5%) va CIN Ill — 15 (42,942,8%) xasts. Xastslerin 12-ds
(34,2+3,4%) epitelial zadaloenmanin daerinliyi 1,4 mm-a gadar olmusgdur, onlarin 9-u(75,0+5,1%) CIN Il grupuna daxil olan
gadinlardir. Bu ise hamin qgrupdaki hadiselerin 60,0£3,9%-ni tegkil edir. immunhistokimyeavi olarag CIN | zamani
boyanma geyd edilmamis; CIN Il zamani - PD-L1 ekspressiyasi 6 halda (46,1+£5,2%)1+, 4-do (30,8+3,7%) 2+ vo 3-
da(23,1+5,3%, p<0,05) 3+ kimi giymatlandirilmisdir. CIN IlIxastelerin10-da (66,7+4,2%,p<0,05) 3+, 5-ds isa (33,3+4.9%)
2+ saviyyade muayyen edilmisdir, zaif boyanma hadisasi qeyde alinmamisdir. PD-L1-misbet hallarda keskin ifada
olunmus koylositoz miigahide edilirdi. isiq mikroskopunda tshlil zamani hemginin limfositar infiltrasiya hallari da qeyde
alinmigdir.

YEKUN

CIN skser hallarda cavan, reproduktiv feal gadinlarda rast galinir (85,7+3,7%,p<0,05). intraepitelial invaziyanin darinlik
daracesi displaziyanin saviyyasindan asilidir, va CIN Il olan xastalerin 60,0+3,9%-do 1,4 mm olmusdur. UBD zamani
atipik hlceyrolorde PD-L1 ekspressiyasi misahidae olunur ki, bu displaziya deracasindan asili olaraq dayisir. CIN |-do
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neqativ reaksiya geyd edildiyi halda, CIN II-ds guiclii boyanma (3+) 3 hadisads (23,1+5,3%), CIN llI-ds isa 66,7+4,2%-do
(10 hal) glcli boyanma (p<0,05) ve siddastli koylositoz askarlanir. Bundan alava, CIN Ill zamani zsif boyanma hallan
Umumiyystle geyd edilmamisdir. Mikroskopik goéruntids limfositar infiltrasiya hallan ile rastlagsaq da, bu slamatin
kamiyyat gostericileri ve displaziya deracaesi ile alagasi atrafli tadqiq edilmalidir.
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PROGNOSTIC SIGNiFICANCE OF PD-L1 STUDIES iN CERVICAL DYSPLASIA
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ABSTRACT

The article is included the clinical and morphological features of 35 patients who had been diagnosed and treated with
cervical dysplasia and reflected the immununistochemical results of PD-L1 expression in atypical cells. By standardized
immunochemical methods, receptor levels vary depending on the degree of intraepitelial dysplasia. In patients with CIN 1,
cells were not stained at all (negative PD-L1 reaction), PD-L1 expression in CIN Il was 1+ and 2+ in 76.9+5.6% , and 3+
in 23.145.3% of patients (p<0.05). In patients with CIN Ill, 3+ cases (severe staining) were detected in 66.7+4.2% and
cases of 2+ (moderate staining) in 33.3+4.9% of women. Thus, expression of the PD-L1 receptor, known as anti tumor
immunitite regulator is closely related to dysplastic processes that begin in the tissue. By other words, the detection this
receptor expression in patients with CIN diagnosis(especially CIN Ill) can play an important role in the selection of
treatment tactics and assessment of prognosis.

Keywords: clinical and morphological features, cervical dysplasia and reflected the immununistochemical results.

73



THE FIRST INTERNATIONAL SCIENTIFIC PRACTICAL ONLINE CONFERENCE HUMAN GENETICS
AND GENETIC DISEASES: PROBLEMS AND DEVELOPMENT PERSPECTIVES

ASSOCIATION OF RS7903146 C/T POLYMORPHISM OF TCF7L2 GENE WITH TYPE 2 DIABETES
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AIM

Nowadays, type 2 diabetes mellitus (T2DM) is one of the most propagative endocrine diseases. Prediagnosis of T2DM,
which is developing due to the combination of genetic and lifestyle factors, is an urgent problem of the diabetology. The
aim of this work was to study the association of the single nucleotide polymorphism (SNP) rs7903146 C/T of TCF7L2
gene with a risk of developing of the T2DM.

MATERIALS AND METHODS

The object of the study were DNA samples, isolated from patients with T2DM and healthy individuals (approximately
equal amount in each group of ~100). DNA profiles were obtained by PCR using primer pairs (marker rs7903146):
forward 1 (C allele): 5-GAACAATTAGAGAGCTAAG CACTTTTTAGAAAC-3; forward 2 (T allele): 5'-
GAACAATTAGAGAGCTAAGCACTTTTT AGAGAT-3' and common reverse: 5-AGATGAA ATGTAGCAGTGAAGTGC-
3'. PCR conditions were determined by gradient PCR.

RESULTS

The results of the current study revealed the following gene variants (in %): homozygotes CC 22.7 and 40.9,
homozygotes TT 45.5 and 22.7, heterozygotes CT 31.8 and 36.4 in experimental and control groups respectively. Allele
frequencies: Cexp=0.386, Texp=0.614; Cecontroi=0.591, Tcontro=0.409. The values of the ratios Cexp:Texp=0.63;
Cecontrol: Tcontro=1.44; Cexp:Cecontroi=0.65; Texp:Tcontroi=1.5 indicate that the presence of the C allele in the control and the T
allele in the experimental group is ~1.5 times greater than that in experimental and control group respectively. In
addition, TT homozygotes in the experimental group are 2 times more than in control group. The number of
heterozygotes (CT) is almost equally.

CONCLUSIONS

Despite that the frequency of the T allele and the number of TT homozygotes in the group with T2DM are noticeably
higher than that in the control, statistically significant correlation between rs7903146 polymorphism and T2DM was lower
than that was expected (p<0.1). Since T2DM is a polygenic disease, this may be because of the sample size, which was
not enough to make a clear conclusion about the association. Moreover, studies of additional markers should be
included.

Keywords: molecular-genetic markers, SNP polymorphism, type 2 diabetes mellitus (T2DM), gene transcription factor 7
like 2 (TCF7L2), homozygote, heterozygote.
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ABSTRACT

For the first time in Lenkoran-Astara administrative area of Azerbaijan Republic, patients with cardiomiopathies were
genetically screened for Fabry metabolic disease. Screening was carried out by means of identification of a-
galactosidase enzyme activity and quantity of globotriasylsphingosine.

In 12 out of 29 examined persons we got activity deficit of a-galactosidase enzyme, and amount of
globotriasylsphingosine was higher than the norm which were specific for Fabry disease.In 8 women manifested X-linked
inheritance type as heterozygotes for Fabry disease, and 4 men were identified as hemizygotes.

Molecular genetic analysis identified two different mutations of GLA gene: 801+3A>G mutation in intron 5 and,
substitution of Adenine nucleotide with Guanine nucleotide in position 137 (137,A>G) of GLA gene. To prevent Fabry
disease it is recommended toscreen affected persons’ family members for a-galactosidase enzyme activities.

Keywords: Fabry, inherited disease, mutation, a-galactosidase,lisosome,globotriasylsphingosine (lyso-Gb3), GLA

INTRODUCTION

Fabry disease (Anderson-Fabry disease, inherited distonic lipoidosis etc.) being a lisosome metabolic disease relates to
a group of orphan (rare) diseases[1]. GLA gene, modifying Fabry disease clinic, locates on the X-sex chromosome long
shoulder - Xqg22. GLAgene encodes a-galactosidaseenzyme. Up to nowadays more than 640 mutations were
identified.Mutations 70% are related to missense or nonsense mutations group. The most of mutations have family
specificity[5]. Fabry disease being one out of 60 diseases of lisosome storage diseases is a result of complete or partial
a-galactosidase A enzyme activity deficiency. Alpha-galactosidaseA enzyme activity reduction causing sphyngolipidoses
metabolism damage, leads to storage of globotriasylsphingosines. The disease has broad spectrum of simptoms. In the
course of disease one organ is mainly damaged, problems are in heart or kidney [4].

It should be mentioned that because population of Azerbaijan Republic have neverbeen diagnosed for Fabry disease,
the disease has never been identified, there is no data on clinic, biochemistry and genetics of the disease.

The goal of the article was to screen patients with cardiomiopathies for Fabry inherited lisosome metabolic disease and
to carry out molecular genetic analysis of GLA gene for identified patients.

MATERIAL AND METHODS

29 patient suspicious for Fabry inherited lisosome disease venous blood samples 1ml each were taken into EDTA
anticoaggulant sample tube and then absorbed into special DBS (dry blood spots) cards.Cards with absorbed blood
samples stay at room temperature for 1 hour, and then are analysed at the Chair of Laboratory Science (Azerbaijan
State Doctors’ Advanced Training Institute after A.Aliyev) and CENTOGENE laboratories (Germany, Rostock city).

29 cardiologic patients from Lenkoran, Masalli and Astara Central Regional Hospitals were suspicious for Fabry disease
to develop those cardiomiopathies. For that purpose a-galactosidase enzyme activities were measured, and in case of
enzymatic deficit amounts of globotriasylsphingosine(lyso-Gb3) were identified[2].

Fluorimetric method and liquid chromatography were usedin genetic screening.Sanger methodique was applied for direct
sequensing of GLA gene.Testing of the existing mutation inGLA gene became possible with this method.The method
was developed in CENTOGENE laboratories, Rostock, Germany[3].

RESULTS

In Masalli region 4 patients identified were 2 men and 2 women.In brothers T.l.and T.A. a-galactosidase enzyme
activityshowed lower thanthe norm activity as 0.8 mkmol/l/s (N 215.3 mkmol/l/s). To verify the diagnostics, another test
was carried out for lyso-Gb3 amount, and happened to be higher than the norm - 106.0 ng/ml (T.l.) and 106.0 ng/ml
(T.A)). Fabry disease having X-linked chromosome dominant inheritance type, both of brothers were hemizygous carriers
of GLA gene.Alpha-galactosidase enzyme deficiency for sisters T.G. andA.G. being 3.2 mkmol/l/s, 1.9
mkmol/l/s,relatively, amounts of Lyso-Gb3 for them were vice versa higher — 15.6 ng/ml (T.G) and 8.3 ng/ml (A.G). For
both of sisters X-linked autosome dominant inheritance type in heterozygous state was identified.

Patient M.A. originated from Lerkoran had got alpha-galactosidase activity lower than the norm-2.3 mkmol/l/s, but
amount of Lyso-Gb3 was higher than the norm (109 ng/ml).

In Astara area in the family of 6 persons were women and one man born on 12.06.1978. Alpha-galactosidase enzyme
showed “0” activity for patient K.A., and amount of Lyso-Gb3 was much higher than the norm (218.0 ng/ml).In six
women of the family, activity of alpha-galactosidase enzyme was in range o0f1.4-1.8 mkmol/l/s. The mean amount of
Lyso-Gb3was registered as 16.0 ng/ml (11.0-21.0 ng/ml).

Masalli area all patients were members of one and the same family, thus they had got the same mutation 801+3A>G of
GLA gene.
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In patient M.A. molecular genetic diagnostics of GLA gene identified substitution of Adenine nucleotide withGuanine
nucleotide in position 137 (137,A>G). This mutation in position 137 of GLA gene at the time of Adenine nucleotide
substitution with Guanine nucleotide causes substitution of Histidine amino acid with Arginine amino acid in position 46 in
the courseof protein (enzyme) biosynthesis (46 His>Arg).

One and the same GLA gene mutation was identified in one family in Astara area. Adenine nucleotide was substituted
with Guanine nucleotidein position 137(137,A>G) of GLA gene.Mutation happened in the gene caused the change of
Histidine amino acid to Arginine amino acid (46 His>Arg) in position 46 while protein biosynthesising. Because of
mutation relates to missense (nonsense) mutation type, the synthesis of enzyme was completely destroyed.

So, twelve patients with Fabry inherited metabolic disease were identified resultingfrom genetic screening in Astara,
Lenkoran and Masalli areas population especially among cardiomiopathic patients for a-galactosidase enzyme and
globotriasylsphingosine.Molecular genetic analysis of GLA gene identified two different mutations: 801+3A>G and 137,
A>G.Both mutations of GLA gene were found for the first time for Republic population.To prevent Fabry disease, index
patients family members are recommended to pass through screening of a-galactosidase enzyme activity.
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ABSTRACT

The accumulation and amount of microelements with weak toxic effects have been studied in bone and muscle tissue of
following Reptile species - Water snake (Natrix tessellata Laurenti, 1768), Mediterranean turtle (Testudo graeca L.1758)
and Caspian bent-toed gecko (C.caspius E. 1831).Studied microelements are cobalt Co, molybdenum Mo, manganese
Mn, and chromium Cr. All the four microelements that we have studied are mostly accumulated in the body of Caspian
bent-toed gecko. It should be noted that the Caspian bent toed gecko is very small and more functionally active among
background reptile species that we studied. Its occurrence in oil, gas wells and in areas exposed to technogenic and
antropogenic pollution, indicates its plasticity and resistance to toxic microelements.

INTRODUCTION

In recent years the Absheron peninsula has been subjected to anthropogenic and technogenic pollution in addition to the
intense urbanization process.[5] So, it affects all components of the biocenosis in the peninsula and especially, to the
flora and fauna. The reptiles that have historically been settled here cannot stay away from these effects, as they feed on
existing plants, native invertebrates and vertebrates and drink the water of this area. Therefore, their bodies are rich in
microelements of the peninsula, respectively. The problem of deficiency and excess of microelements in human and
animal organism is the important issue of world scientists. Thus in both cases, pathological processes occur. The reason
for accumulation of toxic microelements in the body of research objects is anthropogenic and technogenic pollution and
its directly related to human activity.In this research we aimed to determine how human impacts on the research objects
and which of these objects is mostly exposed to this impact.

MATERIALS AND METHODS

The objects of our research are the Mediterranean turtle (Testudo graeca L.1758) from the order Turtles (Testudines),
the water snake (Natrix tessellata Laurenti, 1768) from the order Snakes (Serpentes) and the Caspian bent-toed gecko
(C.caspius E. 1831), from the order Lizards (Sauria). All these orders belong to the class of Reptiles. The route method
was used for the collection of materials. The amount of the following microelements -cobalt, molybdenum, chromium,
and manganese, which have weak toxic effects and are needed for the normal functioning of the body, have been
studied in the muscle and bone tissue of the selected reptile species. [1,2,6] These microelements have toxic effects
when their amount is higher than the norm, and in the case of their deficiency, the functional activities of the body are
impaired. However, the proper amount of these microelements is actively involved in regulating the physiological and
biochemical functions of the body.

For the biochemical analysis 10 specimens were taken from each of the Caspian bent-toed geckoes and water snakes,
as well as 7 specimens from the Mediterranean turtles. It should be noted that, taking into consideration the sharp
decline in the number of Mediterranean turtles in recent years and their inclusion in International Union for Conservation
of Nature’s Red List of Threatened Species, samples of the turtles have been taken from bone and muscle tissue of
damaged or dead bodies that were found on the roadside. Furthermore, during the extraction of the material from the
Caspian bent-toed gecko, it was sampled from both muscle and bone tissues for the chemical analysis of microelements,
because, due to its small quantity it was not well anatomized. Accordingly, the muscle and bone tissue of the water
snakes that we investigated were analyzed together. Since both tissues are a major component of the supporting
apparatus, it is more advisable to perform this analysis by using both muscle and bone tissue. Bone tissue and somatic
muscles (that form a separate tissue group) are important for the body due to their biological and physiological
properties. Considering this point, we aimed to study the amount of microelements with weak toxicity that have been
found in both tissues.

The quantitative analysis of the collected material was carried out at the Institute of Radiation Problems of ANAS in the
Laboratory of “Physics and Chemistry of Harmful Impact on the Environment”. The analysis was performed using the
AAS-Atomic Absorption Spectroscopy method. Atomic Absorption Spectrometer 220 FS was used for determining the
accumulation and quantity of toxic microelements in the bone and muscle tissue of the animals we investigated. The
advantage of Atomic Absorption Spectrometer is that it is possible to identify several elements in the same solution with
high sensitivity, selectivity, and spending little time.

RESULTS

Cobalt is one of the most important micronutrients for the vital functions of the body. Interest in this micronutrient started
in the 30s of the last century. Large horned animals and sheep in various countries around the world, including Russia,
Canada, New Zealand, Scotland and Australia, have been suffered from severe diseases such as weight loss, loss of
appetite, fatigue and anemia, and sometimes it resulted in death. Scientists initially attributed the occurrence of these
symptoms to the lack of iron in the diet. In the late twentieth century, it was discovered that the addition of small amounts
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of cobalt to the diet would help to cure all the above-mentioned diseases. Cobalt micronutrients have been included in
the list of cancerous factors by the International Health Organization because of their involvement in the development of
malignant tumors.[7]

Among the reptiles we investigate, cobalt microelement is more commonly found in muscle and bone tissue of the
Caspian bent-toed gecko (1,240 mg / kg). In the second place are water snakes (0.139 mg / kg), and in the third place
are turtles (0.076 mg / kg). As it seems, the large amount of cobalt in bone and muscle tissue of the Caspian bent-toed
gecko is due to its organism's highly adaptive ability to these microelement. On the other hand, as the cobalt
microelement actively takes part in the synthesis of muscle proteins and geckoes are more active among reptiles we
investigated, it is logical that the cobalt mostly accumulated in the muscles of geckoes.

Manganese is one of the most important microelements for the organism, it is widely distributed in the air, water, sail,
plants and animals.[3] It actively participates in many biological processes during the normal life and activity of both
plants and animals. Manganese stimulates growth and development of the body, activates many enzymes, participates
in the respiratory process, as well as in the metabolism of minerals. People should have 0.4-10 mg of manganese daily
with food. Manganese microelement is highly concentrated in the bone and muscle tissue of the reptiles we investigate.
Thus, the amount of manganese in the muscle and bone tissue of the Caspian bent-toed geckoes is 147.09 mg / kg, in
water snakes 29.850 mg / kg and in Mediterranean turtles was 8.529 mg / kg. Comparison of the animals studied, it can
be concluded that the high concentration of the manganese in the muscle and bone tissue of Caspian bent-toed gecko
and water snake is depending on their daily nutrition, and on the other hand, both species are mostly associated with
water (especially snakes).

The normal amount of chromium microelement has a high value for the organism.[4,6] The essential role of chromium in
the body is to take part in synthesis of fats, to play an important role in the metabolism of sugar and its stability in the
blood. The compounds of chromium with metals have no toxic effect, but its compounds in the form of solution are very
toxic. The leading position for the amount of chromium in the muscle and bone tissue of the reptiles we investigate is the
Caspian bent-toed gecko - 14.912 mg / kg. In the second place, the Mediterranean turtle -4,461 mg / kg, and the last -
the water snake - 0.965 mg / kg. The high concentration of chromium microelement in geckoes and turtles is consistent
with the literature, however the reason of small amount of chromium in the snakes can be related to their nutrition with
fish and other marine animals that contain small amount of chromium.

Molybdenum microelement is actively takes part in the activation of enzymes involved in detoxication of foreign
substances.[3,7] It also regulates iron metabolism in the liver, and low doses stimulate the formation of hemoglobin, but
large amounts of this microelement prevent hemoglobin formation. Molybdenum is most commonly found in the organs
involved in the metabolism of the liver, kidneys, lymph nodes, and less concentrated in the muscle tissue. Another
interesting feature of this microelement is that it, as an antagonist of copper, it is involved in the exclusion of the copper
from the liver and as an antagonist of phosphorus it takes part in exclusion of phosphorus from the bone tissue. The
demand for molybdenum among animals varies depending on the species that it belongs to, its age and the amount of
copper, zinc, lead and inorganic compounds in the food it receives. Usually the young organism is more susceptible to
molybdenum than the elder one.

Quantitative analysis of the molybdenum microelement in muscle and bone tissue of the reptiles collected from the
urbanized areas of the Absheron peninsula has resulted in the following findings: 0,557 mg / kg in Caspian bent-toed
geckoes, 0,224 mg /kg in Mediterranean turtles and 0,254 mg / kg in water snakes. When comparing the amount of
micronutrients with low toxicity in bone and muscle tissue, it is becoming clear that the molybdenum micronutrient is less
common in the animals studied.

CONCLUSION

As mentioned above, the amount of microelements, that we studied in bone and muscle tissue of reptiles differs
depending on species and microelements. Some of them are below, while others are above the standard average and it
is related to disturbance of the ecological balance. First of all, these microelements are excessive in external
environment and on the other hand, the amount of some microelements exceeds the norm in muscle and bone tissue of
reptiles. So, it helps us to come to conclusion that these organisms have a high ability to accumulate microelements and
adapt to them. All the four microelements that we have studied are mostly accumulated in the body of Caspian bent-toed
gecko. It should be noted that the Caspian bent toed gecko is very small and more functionally active among background
reptile species that we studied. Therefore, high levels of microelements detected in the Caspian bent-toed gecko do not
cause lethal effects. Toxic microelements in bone and muscle tissue of studied reptiles are higher than the standard
average and one of the reasons why they do not have a lethal effect is that, these micronutrients are accumulated in
functionally active bone and muscle tissue.
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ABSTRACT

INTRODUCTION AND AIM

Primary Immune Deficiencies (PID) are rare but very severe hereditary pathologies associated with disfunction of
immune system. The most common type of PID is Antibody Deficiencies (AD) that characterized by the recurrent
bacterial infections in gastrointestinal, respiratory and urinary tract.

The aim of the study was to analyze the data of pediatric and adult patients diagnosed as AD in our PID center between
2010-2019.

METHODS

All patients with PID were examinated by blood chemistry and phenotyping of immune cells in peripheral blood,
measurement of IgM, IgG, IgA, IgE and sIgA levels in serum and saliva, phagocytic activity by NBT, and detection of
CIC by photometric method. Additional X-ray and ultrasound examinations were also performed.

RESULT

In 2010-2020 years in Research Immunology laboratory of Azerbaijan Medical University patients suspected to immune
disorders were examinated and the Antibody deficiency was detected in 46 patients: 3 adult and 6 children in age of 2-8
years were diagnosed with sIgA deficiency, Hyper IgM syndrome was rare deficiency-only in 2 chidren in age 1-2 years.
The biggest group of patients with common variable immune deficiency and agammaglobulinemia included children of
different ages and adults. All the patients who had frequent and severe infections-lung, skin, gastrointestinal diseases,
were receiving replacement therapy-IVIG. Immune disbalance show decrease of quantity and function of B-cell,
hypogammaglobulinemia. Detaled diagnosis in 5 patients based on the genetic tests which were carried out. The
following results show genetic mutations: 2 case —Btk deficiency, 2 cases - CD40 LG deficiency, 1 case - BLNK gene
mutation.

CONCLUSION

The children with repeated, severe bacterial infections and hypoglobulinemia have to be suspected on PID especially to
AD type. Immune examination should be including serum immunoglobulin levels and B and T-cell subsets in peripheral
blood as the first stage of detection.
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ABSTRACT

Blood genetic analysis of the patient M.D. identified mutation existence in four genes. M.D. The following synonyms are
for ATP7A.

The ATP7A variant ¢.3632G>A p. (Argl211GIn) causes an amino acid change from Arg to GIn at position 1211. Itis
classified as variant of uncertain significance (class 3) according to the recommendations of Centogene and ACMG
(please, see additional information below).

The second gene - The FGF23 variant c.61G>A p. (Val2llle) causes an amino acid change from Val to lle at position 21.
It is classified as variant of uncertain significance (class 3) according to the recommendations of Centogene and ACMG
(please, see additional information below).

The third gene - The CTSA gene provides instructions for making a protein called cathepsin A. Cathepsin A can act as a
protease, cutting apart other proteins in order to break them down. Cathepsin A can also act as a protective protein,
interacting with other enzymes to prevent them from breaking down prematurely. Based on this protective function, this
enzyme is also called protective protein/cathepsin A or PPCA.

The fourth gene - The PKLR gene is active (expressed) in the liver and in red blood cells, where it provides instructions
for producing an enzyme called pyruvate kinase. This enzyme is involved in a critical energy-producing process known
as glycolysis. During glycolysis, the simple sugar glucose is broken down to produce energy. Specifically, pyruvate
kinase is involved in the last step of the glycolytic pathway. In this step, a cluster of oxygen and phosphorus atoms (a
phosphate group) is moved from a molecule called phosphoenolpyruvate to another molecule called adenosine
diphosphate (ADP), resulting in molecules called pyruvate and adenosine triphosphate (ATP). ATP is the cell's main
energy source.

Thus, apparently, combination of gene mutations as ATP7A, PKLR, CTSA, FGF23, in the child lead to disease — early
epileptic encephalopathy.

Keywords: genetics, molecular genetic analysis, epileptic encephalopathies, ATP7A gene, FGF23, CTSA gene, PKLR
gene.

INTRODUCTION

Epileptic encephalopathies (EE) are a group of progressing diseases of different etiology which is expressed as
neurocognitive deficit and epileptiform activity on the electroencephalogram. EE make 15% of all epilepsy forms in
childhood age and up to 40% of all epileptic onsets in their first 3 years of life. 10 syndromic forms of EE are outlined [5].
Genetic factors play special role in pathologies development in around 70—80% patients, and not less than 40% of all
idiopathic epilepsies have got monogenic nature. 35 genes responsible for EE occurrence are identified, and the search
is still continued. Severe genetic heterogeneity of early EEs is showed, 16 of which are inherited autosome-dominant, 13
—autosome -recessive, 4 — X-linked recessive and 2 — X-linked dominant. Differential approaches to some EE
syndromes cure are presented [7,10]. Totally for nowadays the OMIM catalogue includes more than 400 genes, where
mutations lead to occurrence of monogenic diseases with following seizures. Except that seizure syndrome is included in
symptomatic complex of significant number of chromosomic syndromes diagnosed by means of standard karyotype as
well as chromosomal micro matrix analysis [1-4].

Goal of our researches is modern molecular genetic diagnostics study of one patient with epileptic encephalopathy
diagnosis from Azerbaijani family.

MATERIAL AND METHODS

Patient M.D. is a girl of 9 months with diagnosis of epileptic encephalopathy who was born from consanguine marriage
where parents are first cousin sibs (their fathers are brothers). Patient M.D. is the third child and has got two sound elder
brothers (17 and 19 years of age).

Blood sampling for genetic diagnostics was done on DBS (Dry Blood Spots) cards. After drying up blood spots, the
sample was sent to CENTOGENE laboratories (Germany) for molecular genetic analysis.

Analysis was performed as follows: A custom double stranded DNA capture bait pool was used to selectively enrich the
coding regions, 10 bp of flanking intronic sequences, and known relevant variants beyond the coding regions, based on
HGMD® and CentoMD® for the 166 panel genes. Libraries are generated with lllumina compatible adaptors and
sequenced on an lllumina platform to obtain = 20x coverage depth for >99,5% of the targeted bases. An in house
bioinformatics pipeline, including read alignment to GRCh37/hg19 genome assembly, variant calling and annotation, and
comprehensive variant filtering is applied. All potential disease-causing variants, including the ones reported in HGMD®,
in Clinvar and in CentoMD® are considered. Centogene has established stringent quality criteria and validation
processes for variants detected by NGS. Low quality single nucleotide variants and all relevant deletion/insertion variants
are confirmed by Sanger sequencing [8,9].
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Consequently, we warrant a specificity of >99.9% for all reported variants. In case relevant variants are detected for a
gene with availablebiomarker and/or enzyme activity testing at CENTOGENE, the test will be performed and included in
the medical report.

RESULTS

Blood genetic analysis of the patient M.D. identified mutation existence in four genes. M.D. The following synonyms are
for ATP7A: ATPase copper transporting alpha also known as Menkes' protein - MNK, CTSA (Cathepsin A, beta-
galactosidase 2, beta-galactosidase protective protein, GSL, PPCA, PPGB, PPGB Human, FGF23 (Recombinant
Human Fibroblast growth factor 23 protein) and PKLR (Pyruvate kinase L/R).

The ATP7A variant ¢.3632G>A p.(Arg1211GIn) causes an amino acid change from Arg to GIn at position 1211. ltis
classified as variant of uncertain significance (class 3) according to the recommendations of Centogene and ACMG
(please, see additional information below).Pathogenic variants in the ATP7A gene are associated with X-linked recessive
Menkes disease (OMIM®: 309400), X-linked recessive occipital horn syndrome (OMIM®: 304150), and X-linked
recessive distal spinal muscular atrophy type 3 (OMIM®: 300489).

The second gene - The FGF23 variant c.61G>A p.(Val21lle) causes an amino acid change from Val to lle at position 21.
It is classified as variant of uncertain significance (class 3) according to the recommendations of Centogene and ACMG
(please, see additional information below). Pathogenic variants in the FGF23 gene are associated with autosomal
dominant hypophosphatemic rickets(OMIM®: 193100).

The third gene - The CTSA gene provides instructions for making a protein called cathepsin A. Cathepsin A can act as a
protease, cutting apart other proteins in order to break them down. Cathepsin A can also act as a protective protein,
interacting with other enzymes to prevent them from breaking down prematurely. Based on this protective function, this
enzyme is also called protective protein/cathepsin A or PPCA.

The fourth gene - The PKLR gene is active (expressed) in the liver and in red blood cells, where it provides instructions
for producing an enzyme called pyruvate kinase. This enzyme is involved in a critical energy-producing process known
as glycolysis. During glycolysis, the simple sugar glucose is broken down to produce energy. Specifically, pyruvate
kinase is involved in the last step of the glycolytic pathway. In this step, a cluster of oxygen and phosphorus atoms (a
phosphate group) is moved from a molecule called phosphoenolpyruvate to another molecule called adenosine
diphosphate (ADP), resulting in molecules called pyruvate and adenosine triphosphate (ATP). ATP is the cell's main
energy source.

Thus, apparently, combination of gene mutations as ATP7A, PKLR, CTSA, FGF23, in the child lead to disease — early
epileptic encephalopathy.
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DIFFERENT GENETIC FORMS OF HEREDITARY HEMOCHROMATOSIS IN AZERBAIJAN
POPULATION

Tahira Askarova
Azerbaijan Medical University.
Email: sssalaeva@gmail.com

Hemochromatoses are genetically determined or acquired forms of pathology due to excess iron in the organism [1,2,3].
There are primary and secondary forms of hemochromatosis. | type primary hereditary hemochromatosis, due to
genetically deterministic hyper absorption of food iron with accumulation in liver, pancreas, myocardium, skin, endocrine
glands and other tissues [4,5,6]. Secondary forms of hemochromatosis are formed in hemolytic anemia,
hemotransfusion, hereditary ferrotherapy, and chronic liver diseases, especially at the stage of its cirrhosis.

According to the data of WHO, hereditary hemochromatosis (HH), the most frequent hereditary disease associated with
primary iron overload, identified the | type hemochromatosis (HFE) gene, and later mutations were established in genes
responsible for the development of type II-1IV hemochromatosis. In Europe, the population frequency of major mutations
of HH reaches 24%, in Russia 16%, and among patients with initial signs of iron overload increases to 26%. Iron
accumulation has several stages: from asymptomatic period of iron overload, which is characteristic for childhood;
minimal manifestations (2-3 decade of life), formed hemochromatosis (from the 4th decade of life) to multi-organ
insufficiency, the main causes of mortality of untreated type | HH patients are cardiac 10-33% and hepatic insufficiency
(25-32%) portal hypertension (15%) and hepato carcinoma 23-30%. There is information in the literature that
hemochromatosis is also observed in populations where blood disease is common. In Azerbaijan, as the spread of -
thalassemia is 15%, hereditary hemochromatosis can be observed in this population also.

The aim of the research. The aim of the research is the establishment of different genetic forms of inherited
hemochromatosis. 29 patients with HH, homozygous heterozygous in the HH gene (17 women and 12 men) were
identified aged 23 to 63 years old, the control group consists of 20 healthy people (8 women and 12 men, average age -
45 years old). A triad of clinical symptoms was observed in the patients. Iron values were examined by
spectrophotometric and immunoenzyme method. The level of serum iron at patients was increased and fluctuated from
38.4 to 81.36 pmol/l (the norm is 1.87+0.17 umol/l). The increasing constant of transferrin has consistently exceeded
60%, often reaches 157%. Level of spare iron (SF — serum ferritin, 548.4+76.94) in some cases fluctuated from 92 to
1100.5 mkg/l. The level of serum transferrin equaled 271+4,2 of mg / 100. The serum iron in homozygotes was
increased 1.6 times higher than in heterozygotes FSC (ferritin saturation constant) was high 1.7 times. The level of SF -
in homozygotes 2.1 times was higher than in heterozygotes.

The family-geneological analysis confirmed the bearing of HH in the identified persons. An autosomal-recessive type of
inheritance has been established. The phenotypic frequency of HH was 12.3%.

Hereditary hemochromatosis in the Republic of Azerbaijan

Numerous scientific studies carried out in different countries in recent years have revealed that the incidence of
hereditary hemochromatosis (HH) is the most prevalent in human populations, currently not being treated, and causing
serious disorders and mortality in humans.

There are many countries on the planet where hereditary hemochromatosis is spreading rapidly. Hemochromatosis can
often be attributed to people living in Europe, America, Australia and sometimes in Africa and Asia. The prevalence of
hereditary hemochromatosis in the European population is 10% in the heterozygous state. Genogeographical study of
hereditary hemochromatosis has shown that it is widespread among the population of the Caucasus. According to the
authors, the frequency of mutations C282 Y and H63D is between 1% and 24% among Caucasians. The study of
hereditary hemochromatosis in the Russian Federation and Uzbekistan has not begun in the past. Earlier hereditary
hemochromatosis has not been studied in our republic.

Hereditary hemochromatosis is caused by severe diseases, genetically programmed by iron deficiency in the intestines
and iron loading by the body. Iron is accumulated mainly in the liver, pancreas, and heart, then damages the cells of
these organs and causes the growth of the connective tissue in them. This leads to liver cirrhosis, fibrosis, and later to
malignant tumors in the liver. Also, the accumulation of iron in the organs causes diabetes, other endocrine diseases,
melanodermia, myocardiopathy.

Although many aspects of the disease have been studied by scientists among adults, neonatal hemochromatosis is
poorly described in children, including genetic aspects of the disease, family and hereditary hemochromatosis. Due to
glucose-6-phosphate dehydrogenase enzyme deficiency (11%) and high prevalence of B-thalassemia (15%) in the
Republic of Azerbaijan, there are favorable conditions for the presence of carriers of two pathological genes in the
presence of hereditary hemochromatosis. Also, there is little literature on the disruption of iron metabolism in the
hereditary hemochromatosis in combination with structural-anomalous HbS. it is very interesting by scientifically and
practically to study of hereditary hemochromatosis among people with diabetes, liver cirrhosis, and cardiovascular
diseases. The study of hereditary hemochromatosis among the Azerbaijani population can determine the frequency of
identified and theoretically expected gene frequencies.
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THE ROLE OF ANEUPLOIDY IN THE UPREGULATION OF E2F4 AND E2F6 GENES IN BREAST
CANCER CELL LINES

Nargiz Garayeva
PhD candidate. Azerbaijan Medical University. Department of Medical biology and genetics.
Email: nargiz.garayeva90@gmail.com

Purpose: The purpose of current research project was to identify whether the upregulation of transcription factors E2F4
and E2F6 in breast cancer cell lines are due to aneuploidy.

Materials and methods: In this study, a control (MCF-10A) and four different human breast cancer cell lines - MCF-7, T-
47D, MDA-231 and MDA-468 were used. Cells were fixed in methanol/acetic acid (50:50) on microscopic slides. Each
slide was added FISH probes (Vysis CEP16[D16Z3] or Vysis CEP2[D2Z71]).Then slides were washed in 0.4xSSCT,
2xXSSCT and were dehydrated sequentially in 70%, 95% and 100% ethanol series. Cell nuclei were stained by applying
DAPI. Finally, cell analysis and image acquisition were performed by using OlympusBX61 fluorescence microscope
equipped with Hamamatsu ORCA-ER1394 camera. FISH probe signals were scored in approximately 100 non-
overlapped nuclei with clear boundaries in the chosen areas.

Results: All nuclei analyzed possessed two copies of both chromosomes in control cells. The great number of MCF-7
cell nuclei had three (46%) and four (39%) copies of chromosome 2 whereas for chromosome 16 the highest proportion
of nuclei showed three copies. The number of fluorescent signals for chromosome 2 were two in 98% of tested T-47D
cell nuclei. However, for chromosome 16, results were 68% with three signals and 27% with two signals. MDA-231 cell
line showed four signals for both chromosomes each accounting for 93% of all nuclei examined. Copy numbers in MDA-
468 cell line were very variable ranging from two to five copies, possibly showing tumor cell heterogeneity.

Conclusion: This research project showed that aneuploidy can be the key mechanism leading to the upregulation of
E2F4 and E2F6, in the cell lines having more than two copies of corresponding chromosomes. However, further
experiments addressed learning the other mechanisms including gene amplification and epigenetic regulation are
required.
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INSAN FOALIYYSTi NOTICOSIND® SURUNSNLSRIN SUMUK V8 8Z9L8 TOXUMASINDA YUKS89K
TOKSIKi T9SIRLI MIKROELEMENTLORIN TOPLANMASI

Aysel Hasimova
Azerbaycan Tibb Universiteti, Tibbi biologiya ve genetika kafedrasi.
Email: aysel-hesimova@mail.ru

Isin magsadi

Son iller Abgeron yarimadasi texnogen ve antropogen faktorlarla daha ¢ox cirklenmaya maruz galib ve bu prossesde
insan amili ve onun faaliyysti muhim rol oynayir. Tedqiqat isinin magsadi yarimada Ugin saciyyavi olan 3 ndv surinanin
stimiik ve azale toxumasinda giicli toksiki tasire malik olan mikroelementlerin migdari analizinin apariimasidir.

Material ve metodlar

Tadgigat obyekti kimi Sirtnanlar sinfinin (Reptilia) nimayandasi olan Araligdenizi tisbagasi (Testudo graeca L.1758),
Xazar nazikbarmaqg gekkonu (C.caspius E. 1831), Su ilani (Natrix tessellata Laurenti, 1768) segcilmisdir. Material
toplamaq Gcln marsrut Usulundan istifade olunmusdur. Secilmis fon reptili ndvlerinin azsle va simik toxumasinda
toksiki tesire malik olan mikroelementlardan nikel Ni, mis Cu, qurgusun Pb, kadmium Cd va sinkin Zn miqdari
dyrenilmisdir. Toplanmis materialin migdari analizi Atom Absorbsiya Spektroskopiya metodu ile hayata kegirilmisdir.

Naticalar

Naticalar gostarir ki, mis mikroelementi Xazar nazikbarmag gekkonunun simiik ve azslse toxumasinda 9,426 mqg/ kq,
Araliqdenizi tisbagalarinda 4.364 mg/kq , Su ilaninda 1,322 mq/kq miisyyan olunmusdur.Oyrenilen siriinanlerin siimiik
ve azele toxumasinda nikelin migdari Xazar nazukbarmaq gekkonunda -2,499 mkaq/kq, su ilaninda 1,392 mkqg/kq,
Araligdenizi tisbagalarinda 1,122 mkg/kq olmusdur. Teadgigat obyektimiz olan sdrinanler arasinda qurdusun
mikroelementi Xazer nazik barmaq gekkonunun sumik ve ezele toxumasinda 5,060 mg/kq, Su ilaninda 0,564,
Araliqdanizi tisbagasinda 0,547 mqg/kg haddindadir.Tadgigat apardigimiz siriinanlarin simik ve azsle toxumasinda
kadmiumun migdari Xazar nazikbarmaq gekkonunda 0,103 mq/kq, su ilaninda 0,059 mq/kqg, Araligdanizi tisbagalarinda
isa 0, 055 mqg/kqg saviyyasindadir. Xazar nazikbarmaq gekkonunun simik ve azsle toxumasinda sinkin migdarn 554, 2
ma/kq, Su ilaninda 274,7 mqg/kq, Araligdenizi tisbagalarinda ise 212,4 mqg/kq olmusdur.

Yekun

Oyrandiyimiz bes mikroelementin hamisi Xezer nazikbarmaq gekkonunun badsninds Ustiinliik teskil edir. Qeyd etmaliyik
ki, Xazar naziikbarmaq gekkonu fon novler igarisinds kitlace az ve funksional baximdan ise ¢ox aktiv heyvandir. Onun
texnogen arazilorda neft ve gazg¢ixarma buruglarinda rast galinmasi ham plastikliyini, ham da toksiki mikroelementlara
garsl dozimli olmasini gosterir. Ona goére de miayyan olunan mikroelementlarin migdarnin Xazer nazikbarmaq
gekkonunda ylksak olmasi ona letal tasir géstarmir.Toksiki mikroelementlarin &yranilan surtinanlerin siimik ve azale
toxumasinda miqdari standart orta miqdardan yiiksek olmasi ve onlara letal tesir géstermemasinin bir sababi do
funksional baximdan daha aktiv olan sumuk va azsle toxumasinda olmasidir.
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IMMUNE DIAGNOSIS OF CANDLE-LIKE SYNDROME, AN AUTO-INFLAMMATORY DISEASE

Lala Allahverdiyeva, Naile Guliyeva
Azerbaijan Medical University, Department of Allergology and Immunology. Azerbaijan.
Email: naile.quliyeva.70@mail.ru

Auto-inflammatory diseases are genetically caused heterogeneous diseases. These pathologies are mainly associated
with disorders of the mechanism of non-specific immunity. In some cases, this may occur with a violation of the
regulation of specific immunity. One of these pathologies is the CANDLE-like syndrome. The disease occurs mainly in
the first months and progresses. This is mainly due to the autosomal recessive mutation in the PSMB8 gene. This
pathology is a chronic atypical dermatosis characterized by weight loss due to lipodystrophy, fever, joint pain,
subcutaneous nodules, subcutaneous fat and muscle dystrophy.

During the first few months, the patient had a high fever, small nodules under the skin for 2 months, and then large
painful nodules, erythema throughout the body, lipoatrophy, joint pain, bloating, hepatosplenomegaly.

A general analysis of blood, urine and feces, a biochemical study, blood coagulation, some hormonal tests, an extensive
immunological study, and determination of auto-specific antibodies were performed during laboratory studies. Due to on
the results, it can be noted that the number of leukocytes, ECS, ALT, AST, QF, QQT, bilirubin and its fractions, total
protein, albumin, Na, K, CL, Ca, Mg, P, uric acid, urea, sugar, creatinine kinase, ASO, reticulocyte count, prothrombin
index and fibrinogen, free forms of the hormones TSH, T3- and T4 were within normal limits. ANA, Anti-dsDNA and Anti-
ssDNA were negative for autoantibodies, EBV IgG and IgM were negative for specific antibodies, and Streptococc A was
negative for yawning. Red blood cells, platelets, cholesterol, LDL, triglycerides, transferrin, erythropoietin, CRZ were
above normal. Hb, both the relative and the absolute number of lymphocytes, Fe and its absorption, ferritin is 2.5-3 times
higher than normal, HDL, creatinine and vit. D was below normal. Extensive immunological studies have revealed a
decrease in IgA, IgE, CD3, CD4 and CD19, an increase in absolute 1gG, CD8, CD16 / CD56, CD4 / CD8 and HLA-DR.
Although genetic testing did not reveal the PSMB4, PSMB8, PSMB9, and PSMA3 genes, the patient was diagnosed
CANDLE-like because all clinical signs and course of the disease resembled suppository syndrome.

Keywords: Auto-inflammatory diseases, genetic defects, CANDLE-like syndrome
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ABSTRACT

OBJECTIVE: The research is devoted to the studying of the C677T polymorphism of the MTHFR gene among patients
with cardiovascular diseases - coronary heart disease, myocardial infarction and hypertension

METHODS: We used a complex of molecular genetic methods including: polymerase chain reaction in different
execution modes, electrophoresis of genomic DNA and amplified gene fragments on agarose plates and nucleotides of
individual fragments to determine the type of mutation.

RESULTS: As a result of sequencing of a fragment of the MTHFR gene in 72 patients, in 27 cases (37.5%), the mutation
C677T MTHFR (Ala677Val) in the heterozygous state (C / T) was identified. When comparing the obtained mutation
values among people in the control and experimental groups, it was found that the frequency of occurrence of the C677T
MTHFR mutation (Ala677Val) among the group of patients was 15.3% higher than that in people in the control group (p
<0, 05).

CONCLUSION: As a result, a high frequency of these mutations was established within the group of patients with severe
forms of cardiovascular disorders. For the first time there also were determined the frequencies of these mutations in the
population of Azerbaijan and was postulated that these frequencies are mainly correlated with the frequencies described
in other populations of the world.

Proper prophylaxis by detecting the C677T mutation of the MTHFR gene will allow doctors to conduct qualified treatment
of cardiovascular diseases

Keywords: genetic polymorphism, reductase, polymerase chain reaction, cardiovascular diseases.

INTRODUCTION

Methylentetrahydrofolate reductase (MTGFR) is a key enzyme in the folate cycle and catalyzes the reaction of
converting folic acid into the active form, which is involved in the synthesis of the amino acid methionine, which is
responsible for DNA methylation during cell division and eliminating the excess of the amino acid homocysteine, which
has a pronounced toxic effect [6, 25]. An increased concentration of homocysteine in the blood leads to the development
of early myocardial infarction and thrombovascular disease. Now it has been proven that there are several allelic
variants of the MTFRH enzyme. However, only two variants of the allele have practical significance; one of
them is the C677T allele. Replacement of nucleotides cytosine (C) to thymine nucleotide (T) at position 677 of
the gene have resulted in a decrease of enzyme activity to about 35% of the average value. Persons who
inherit this variant of the genotype from both parents are significantly more (14-21%) susceptible to diseases
of the cardiovascular system and also congenital pathologies in the offspring [1, 124]; [2, 27]; [5, 44]; [3, 145];
[4, 17].

The purpose of our study is to establish the relationship of polymorphism C677T of methylenetetrahydrofolate
reductase (MTFRG) gene with cardiovascular diseases in the population of Azerbaijan

Material and methods: To study the genetic polymorphism of the MTFRG gene we used a complex of
molecular genetic methods including: polymerase chain reaction in different execution modes, electrophoresis
of genomic DNA and amplified gene fragments on agarose plates and nucleotides of individual fragments to
determine the type of mutation.

To identify mutations and establish the frequency of occurrence among individuals, we have examined
180 people. The research material was venous blood on the anticoagulant EDTA (or heparin) in an amount of
2 ml from 72 individuals (39 men and 33 women) with diseases of the cardiovascular system (coronary heart
disease, myocardial infarction, hypertension) from 18 to 67 years. The history of arterial hypertension,
established by history, ranged from 2 to 26 years. As a control group, venous blood of 108-x practically
healthy individuals from 20 to 52 years old (60 men and 48 women) was used.

CONCLUSION

In 24 cases out of 108 practically healthy individuals included in the control group, the mutation C677T
MTHFR was identified. All of 24 healthy individuals had a heterozygous mutation (C/T). The phenotypic
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mutation rate was 22.2%. The phenotypic frequency of the normal genotype (C/C) without this mutation was
77.8%. The genotypic frequency had a fraction of unity equal to 0.2222. The frequency of the T and C alleles
in unit fractions was 0.1111 and 0.8889, respectively.

72 patients with CVD also have been examined, and in 27 cases (37.5%) the C677T MTHFR mutation in the
heterozygous state (C/T) was identified. When comparing the obtained mutation values among individuals in
the control and experimental groups, it was found that the frequency of occurrence of the C677T MTHFR
mutation among the patient group was 15.3% higher than this indicator in people in the control group
(p <0.05). . Also, the frequency of the mutant gene (T - 0.1806) among patients was 0.0695 units higher than
those in the control group (0.1111; p > 0.05). Therefore, there is a relationship between the presence of
the C677T MTHFR mutation and CVD.

Persons with CVD are divided into the following groups: 1. patients with a mild clinic; 2. patients with a moderate
clinic; 3. patients with a severe form of the disease.

The frequency of the C677T mutation in patients with mild hypertension is 22.22% (4 cases out of 18). For
individuals with a moderate form of hypertension, the mutation rate was 30.0% (9 cases out of 30). Among
patients with severe hypertension, the highest incidence was 54.17% (13 cases out of 24).

The frequency of mutations of C677T in patients with mild form of hypertension is 22.22% (4 cases out of
18). For individuals with a moderate form of hypertension, the mutation rate was 30.0% (9 cases out of
30). Among patients with severe hypertension, the highest incidence was 54.17 % (13 cases out of 24). The
frequency of the severe C677T allele (0.0903) was on average 3.3 times higher than in the group of patients
with mild (0.0278) and 1.3 times higher than with a moderate form of hypertension separately (0.0694).
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HISTORY OF FORMATION OF THE FAUNA OF THE FISH MYXOSPOREA OF THE WATER BODIES OF
AZERBAIJAN

Rena Karimova
Azerbaijan Medical University, Department of Medical Biology and Genetics.
Email: renakerimova65@gmail.com

Despite the fact that all water bodies of Azerbaijan belong to the basin of Caspian Sea, among the myxosporeas of our
fish, there are only 3 species from Ponto-Caspian marine faunistic complex formed by brackish-water of Pontic Lake-
Sea. In the Neogene, in the drainless water bodies of Near East, Western Asian faunistic complex arose. Its
representatives began to penetrate into the water bodies of Caucasus, after it joined its southernmost tip to the mainland
and turned from an island into a peninsula. From the myxosporeas of our fauna, this complex includes species that
parasitize mainly on Labeobarbus and barbel. In the Neogene, in the water bodies of Northern Palaearctic, the most
widespread freshwater faunistic complex, i.e. boreal plain complex (in the sense of Yakovlev, 1964) was formed. In our
fauna, it is represented by three environmental groups. From these, palearctic group includes specific myxosporea of
northern pike and a number of species with a wide range of hosts. Representatives of the next, Ponto-Caspian group are
inferior to the Palaearctic species in the degree of eurythermy and are therefore more numerous in the southern and low-
land areas than in the northern and mountainous. Among the myxosporeas of the fauna of the republic there are 16 of
them. They are found in fish belonging to various faunal complexes. Our amphiboreal group consists of 6 species with
interrupted habitat, including Europe and the Far East. The vast majority of myxosporeas of boreal low-land origin is
euryhaline and can parasitize in the body of many fishes. Therefore, these forms could easily penetrate from the north,
for example, from Volga basin, into the brackish waters of the Caspian Sea. Passing the sea, through rivers, on
migratory fish, they also got into the freshwater bodies of our region. Due to periodically occurring phases of
desalination, this process has been significantly simplified. In Neogene, when the mountain range of the Greater
Caucasus did not reach its present height, boreal forms could pass into the freshwater bodies of the Caucasus also
through the upper reaches of the rivers. In the era of productive strata, as a result of strong regression, the northern
boundary of the sea water body corresponding to modern Caspian Sea receded far to the south and the rivers flowing
now into the Middle Caspian Sea temporarily turned into tributaries of the so-called Paleo-Volga. In such conditions,
typically freshwater boreal forms of the fish and ichthyoparasites penetrated the southern freshwater tributaries.
Approximately in the Neogene, in the lowlands of Palearctic, a brackish-water faunistic complex was formed, in
particular, sticklebacks and their highly specific parasites, including 3 species of myxosporidia. Their penetration into our
region could follow the same paths as boreal lowland forms. Moreover, given the limnophility nature of the former,
apparently, the possibility of their crossing the upper reaches of the rivers should be excluded.

In the post-tertiary period, when the Khvalyn (Caspian) basin renewed its connection with the Ancient Euxin (Black Sea)
basin, the entrance of the Mediterranean into atherins, Common goby and pipefish, as well the latter parasite,
myxosporea Sinuolinea sakinachanumae was happened in the Caspian Sea.

Salmon fish and 2 species of their myxosporeas in the water bodies of Azerbaijan are representatives of boreal
piedmont-faunistic complex, which formed in Siberia and Northern Europe from some of boreal low-land part. Their
penetration, apparently, should be attributed to already post-glacial period, when the nelma moved into the Caspian Sea
from the Arctic basin, which then turned into a passage inconnu.
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FEHETUYECKASA NAMATL PEryndaumnn ADANTUBHOIO NOBEAEHUA XXUBOTHbLIX MPU
AKCTPEMAIIbHbIX COCTOAHUAX OPFAHU3MA

JNlenna CynenmaHoBa
AszepbangxaHckmn MeanumHckuin YunsepcuteT. Kadbegpa MeguunHckon 6G1uonorum n reHeTmku.
Email: leyla_suleymanli@yahoo.com

Benkn B uUeHTpanbHOM HEPBHOW CUCTEME WrpaloT KMYEBYK pofb B MexaHu3Me BOCMpUATUS, KOHconupauum wu
BOCMpOU3BEOEHNS] HEWPOXMMUYECKMX OCHOB TFeHeTMyeckom namatu u obyydyeHums. OHWM MpUHMMAlOT yyacTue B
aganTauMOHHO-KOMMEHCATOPHbIX peakuMsX Lenoro opraHuama, a Takke COCTaBMsioT MMnacTUYecKyld OCHOBY
HENPOXMMMNYECKMX MPOLIeCCoB, NpOTEKalLWnX B LeHTpanbHOM HepBHow cucteme (Bbpoackun B.A., Hevaesa A.B. n ap.
2005).

MHorouvMcneHHble UccnefoBaHNa Mokasanu, YTo TOPMOXEHUE CuHTe3a Oernka MpMBOAWT K HapyLUeHUsIM ANUTENbHOro
OpMMPOBaHMA NAMSTU U CUHANTUYECKOW NNAcTUYHOCTU MEXHENPOHHbIX oTHoLeHun (Alberini, 2008; Costa-Mattioli et
al., 2009).

Llenbto paboTbl SBUNOCH M3yyYeHne BNUAHUSA MecsiiHoro 6e36enkoBoro nMTaHnst Ha BbIpaboTKy 1 COXpaHeHWe YCIOBHOMO
pecbnekca akTMBHOIO U NaccMBHOrO usberaHnsa u conyTCTBYOLME NOBeAeHYeCcKne nokasaTenu y XMUBOTHbIX Pa3NnyHbIX
BO3pacToB.

MaTtepuanbl U metoabl: JOkcnepuMeHTbl npoBogunucb Ha 120 Genbix nabopaTopHbIX Kpbicax B Bo3pacte 3 n 12
mecsueB. YKMBOTHbIM B TEYEHUMM OLHOrO Mecsiua AaBanv nuy Mo crnedylowemy peuenty: kpaxman - 65,0 rp;
nogconHeyHoe macno - 5,0 rp; uenntonosa - 5,0 rp; BuTamuHHasi cmeckb - 1,0 rp; coneas cmeck - 0,4 rp (Nikinorov M.,
Urbanek-Karlowska B., Karlowska K., 1973).

B kavecTBe yCnoBHbIX pedrneKkCoB NpUMEHSANM MeToAbl YCIOBHOW peakumn aktuBHoro usberanuns (YPAW) n ycnosHon
peakumun naccusHoro nsberanus (YPIN).

YPAW BbipabatbiBanack B kamepe pa3mepom 50x30x50. B kamepe Ha ofHOM 13 GOKOBbIX CTEHOK Ha paccTosHum 10,5
CM OT nona Haxogunach Bbiasuratowasca nnatgpopma nnowagsto 15x13 cm, Hag koTopon Ha BeicoTe 10 cm nomeLyancs
YCIMOBHbIA CTUMYIN — OCBETUTENbHas namnoyka mowiHocTbto 100 BT. MNepenHss cTeHka kamepbl Obina caenaHa M3
nneckcurnasa. Cetyatbiii METANMYECKNUIA NOJ ObIn NOAKMIOYEH K UCTOYHUKY NOCTOSIHHOIO TOKA.

Wcnonb3yembin MeTon BblpaboTkn YPIWM ocHoBaH Ha BPOXAEHHOW peakuuy >XUBOTHBIMWU MPEeAnovYTEHUS TEMHOTHI,
KOTopas 04eHb XopoLuo pa3suTa y kpbic (Jarvik M.E., Koop R. 1967). Kamepa coctosina ua Byx OTCEKOB: OCBELLIEHHOTO,
«be3onacHoro», pa3vepom 26x16x17 cm, U 3aTeMHEHHOro, «Hakasyemoro», pa3mepom 38x28x31 cm. CeTuyaTbin,
MeTanIM4ecknin Non TEMHOIo OTCeka kaMepbl Yepe3 HebonbLLIoe OTBEPCTUE COELAMHANCHA C OCBELLEHHBIM OTCEKOM.

Pe3ynbTathbl nccnepoBaHui: PesynbTaThl 9KCnepMMeHTOB C BbipaboTkon YPAWN y 3-x MeCAYHbIX KpbIC nokasanu, 4To
obyyeHne YPAW y onbITHBIX XMBOTHbIX, KOTOpble nonyyanu 6e3benkoBoe nuTaHue, Lo ObiCTpee Mo CPaBHEHWIO C
KOHTPONbHON rpynnoW, nonyyaslwime 6enkoBoe nuTaHvne. OnbITHasA rpynna gocturna Kputepus oby4eHHOCTM HaunHas ¢
3-ero gHs oby4yeHusi, B TO BpPeMs KakK KOHTponbHas rpynna — C¢ 7 AHA. TecTupoBaHue Ha coxpaHeHwe pedinekca
NMPOBOAMNM B pEeXMMe OCTPOro yracaHusl, KOTOpoe MnokKasano, Y4TO Yy MOAOMbITHbIX XWBOTHbIX pedekc OGbicTpee
yrawaetcs (50 npeabsiBneHnii YC) no cpaBHEHWIO C KOHTPOrbHbIMK (70 NnpeabasneHnin YC).

OkcnepumeHTbl ¢ TecTpoBHueM YPIM vepes 24 yaca y 3-x MECHAYHbIX KPbIC nokasanu, YTo oby4yeHne KOHTPOMbHON 1
OMbITHOW TPYNM XMBOTHBIX LU0 OAMHAKOBO. ECMM KOHTPONbHbIE XWBOTLIHE HE BXOAMIW B TEMHbIA OTCEK Kamepbl B
TedeHun TecTupyemoro BpemeHun (90 cek) M y HMX Habnoganvucb TakMe peakuMu Kak TPyMMUHI, MOWCKOBO-
nccnegoBaTtenbckas akTUBHOCTb Kak BEPTUKANbHOrO, Tak M FOPU3OHTaNbHOrO TMNa, TO Y OMbITHBLIX XMBOTHBLIX TAKOBbIX HE
6bINo 3aperncTpupoBaHo, NOCKONBbKY OHM MOCIE BXOXAEHUSA B TEMHbIN OTCEK KaMepbl BCe TECTUPyeMOoe BpeMsi CUaenv B
HeMm.

PesynbTaThl akcnepumeHTobl ¢ BblipaboTkon YPAWN n YPIM y 12-TM MecsuYHbIX KpbIC Mokasanu, Y4TO Kak BO BPEMS
obyyeHusi, Tak U BO BpeMs TeCTMPOBaHWSA Ha BOCMPOM3BEAEHWE U COXpaHeHue pediniekca OnbITHas rpynna HU4em He
OTNNYaETCs OT KOHTPOIbHOM.

Takum obOpasom, GesbenkoBas nuia CyLWeECTBEHHO BMMSeT Ha BbIpaboTky u coxpaHenve YPAW un Hapylwaet
dopmmpoBaHue u socnpoussegeHne YPIA y X1BOTHbIX MONOA0ro Bo3pacrta (3-X MeCAYHbIE), @ Y B3POCHbIX XXUBOTHbIX
(12-Tn MecsaYHbIX) — He HabniogaeTcs pasnuyne B BbipaboTke, coxpaHeHun n BocnpoussegeHun YPAU n YPIU mexay
KOHTPOMNBHLIMW U OMbITHBIMW XMBOTHBLIMM.

BbiBoAbl: PesynbTaTthl UccrefoBaHuii yCroBHOPEIEKTOPHON AeSTeNIbHOCTU KpbIC PasfMyHbIX BO3pacToB Ha (hoHe
6e36eKoBOro NMUTaHUs NO3BONSIET cAenaTb BbIBOL O TOM, YTO B XO4E€ VMHAVBUAYaNbHOTO Pa3BUTUSI XMUBOTHbIX Genku
UrparT KMHYEBYI0 ponb B (DOPMUPOBAHUM B3aMMOCBSI3U MeXOY BPOXAEHHbIMU U NPUOBPeTEHHbIMK pednekcamu. Y
MOMOAbIX XMBOTHbIX 6e3benkoBas nulla, Hapywas 3Ty B3aUMOCBA3b, YCUNMBAET BPOXAEHHbIE (HOPMbl peakumu
CaMOCOXpPaHeHWsl, 4YTO SBMSIETCA MPOSIBIIEHWEM CRefoB TeHEeTUYECcKoW namsaTh, cdopMUpoBaBLUENCS B Xoae
(HPUNOreHeTUYECKOro Pa3BUTUS KUBOTHBIX.
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GENETIC MEMORY OF REGULATION OF ADAPTIVE BEHAVIOR OF ANIMALS IN EXTREME
CONDITIONS OF ORGANISM

Leyla Suleymanova
Azerbaijan Medical University, Department of Medical biology and genetics. PhD in biology.

The results of studies of conditioned reflex activity of rats of various ages against a background of proteinless food allow
us to conclude that proteins play a key role in the formation of the relationship between congenital and acquired reflexes
during the individual development of animals. In young animals, proteinless feeding, breaking this relationship,
enhances the innate forms of the self-preservation reaction, which is a manifestation of genetic memory traces formed in
the course of phylogenetic development of animals.

Keywords: protein-free nutrition, conditional reaction of avoidance response (CAAR), conditional reaction of passive
avoidance (CPAR), genetic memory.
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REZUME

Rett sindromu agir va progressiv nevroloji xastalik olub asasan qiz usaglarinda rast galinir. Rett sindromu zamani 6-18
aya kimi normal inkisaf misahida edilir, sonraki yaslarda ise beyin inkisafinda gerilema, insiyyat bacariginin zaiflomasi,
stereotipik al harakatlerinin yaranmasi, tenaffliisde ¢atinlik va s. kimi slamatler 6zuni gosterir [1]. Metil-CpG baglanan
protein 2-nin (methyl-CpG binding protein 2-MECP2) de novo mutasiyalar klassik Rett sindromunun an baslica sababidir
[2]. Bu genin mutasiyalarinin ve ya ekspressiyasindaki dayisikliklarin autism spectrum pozuntusu kimi digar sinir sistemi
xastaliklerinde da rol oynamasi MECP2-nin beynin inkisaf ve funksiyasina tesirinin molekulyar mexanizmlarinin
dyranilmasinin shamiyyatini gostarir.

Isin magsadi: Klinik tezahiir eden simptomlara esasen Rett sindromu siibhssi olan 4 yasli qiz usaginda MECP2 gen
mutasiyalarinin molekulyar genetik analizle arasdirilmasi olmusdur.

Material ve metodlar: Xastanin periferik gan materialindan genomik DNT ekstraksiyasi apariimigdir. MECP2 geninin
ekzonlarina mivafig oligonukleotid primerlardan istifade edarek polimeraza zancir reaksiyasi (PCR) apariimisdir. Alinmis
PCR mahsullarinda Sanger sequencing Usulu ile nukleotid ardiciliglari oxunmus ve nukleotid yerdayismaleri
muayyanlasdiriimisdir.

Natice: Xestade IVS2+27delTHet, ¢.455C>GHet (p.Pro152ArgHet), c750C>THet (p.Arg250Arg), 3'UTR+905C>THet,
3'UTR+1276A>GHom dayisiklikleri agkar olunmusdur.

Yekun: Xasteds agkar olunmus ¢.455C>GHet mutasiyasi sintez olunan proteinin qurulusunda 152-ci yerds prolin amin
tursusunun arginin amin tursusu ile avez olunmasina sabab olmusdur. Bu mutasiya patogen tesire malikdir ve Rett
sindromunun yaranmasina sabab olur [3]. De novo, yeni cinsi hiceyralords yaranan mutasiyadir. Bu mutasiyanin
askarlanmasi MECP2 geninin molekulyar genetik analizinin Rett sindromunun diagnostikasinda 6namli rola malik
oldugunu gostarir.

Acar sozlar: Rett sindromu, MECP2 geni, mutasiya, sequencing.
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THE IMPORTANCE OF MOLECULAR GENETIC ANALYSIS OF MECP2 GENE MUTATIONS IN
DIAGNOSIS OF RETT SYNDROME

Nargiz Garayeva
Azerbaijan Medical University, Department of Medical biology and genetics, PhD candidate. Azerbaijan.
Email: nargiz.garayeva90@gmail.com

ABSTRACT

Rett syndrome is a severe and progressive neurological disease that mainly affects girls. In Rett syndrome, normal
development is observed for 6-18 months, but in later years patients show different symptoms like delay in brain
development, impaired communication skills, the emergence of stereotypical hand movements, difficult breathing and so
on [1]. De novo mutations in methyl-CpG binding protein 2-MECP2 are the leading cause of classical Rett syndrome [2].
The role of mutations or changes in the expression of this gene in other diseases of the nervous system such as autism
spectrum disorder, show the importance of studying the molecular mechanisms by which MECP2 affects brain
development and function.

Purpose: MECP2 gene mutations were studied by molecular genetic analysis in a 4-year-old girl suspected of having
Rett syndrome based on clinical symptoms.

Keywords: Rett syndrome, MECP2 gene, mutation, sequencing.
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ONMACEH 1M1 PAK KAPTO®ENA ONA YEJNTOBEKA
Paxnb Anves
Kadpeapa MeagnumHckon 6uonorum n reHetTukn, AMY

ABSTRACT

In Azerbaijan - currently - this disease is not found. However, the manifestation of this disease must always and
everywhere be considered. Disease agent: Synchytrium fungus - endobioticum (Schilb) Pere. It penetrates through the
eyes of the tuber, and from there, begins, depending on the degree of infection, large or smaller in the beginning, whitish
light brown in the future dark breezes, tumors with a wart surface, like cauliflower. In the event of severe contamination,
the entire tuber can turn into a tumor resembling cauliflower. The tissue composition of the tumor has a plug, at a non-
young age lumpy character. Cancer is primarily a tuber disease however, the infection can pass to the stem and even to
the soil-touching lower leaves where it also causes deformities. The experiments we have performed have clearly proved
that if one gram of soil contains at least one cysts of the agent - this will inevitably lead to the death of at least 10 per
cent of the potato harvest. At 25 cysts per gram of soil, the figure rises to a disappointing 60%.

Is cancer-infected potatoes dangerous to human health? To date, such potatoes are not recognized as a harmful product
at the state level and have no ban on its sale in the trading network, although the disease of potato tubers with cancer
makes it little convenient to store in vegetable bases and warehouses of the store, potatoes quickly lose their commercial
appearance.

Keywords: cancer-infected potatoes, tuber disease, resembling cauliflower.

Pak camoe onacHoe 3aboneBaHve kny6Hs, pacnpocTpaHuBLuMecs B GOMbLUMHCTBE CTPaH BO3AenbiBaHUs kapTtodens. B
AsepbaingxaHe— B HacTosiLlee BpeMs — 3To 6onesHb He BcTpeyaeTcs. OgHako, C NposiBfieHMeM 3Toro 3aboneBaHus
BCerga u Besge Hago cyMTaTbhCes.

Bos3bygutenb 6onesnu: rpnd Synchytrium — endobioticum (Schilb) Pere. OH npoHukaeT Yepes rnaskun knybHs, u ucxoas
OTTYAA, HAaYMHaeT, B 3aBUCMMOCTUN OT CTEMEHU 3apaKeHus, bonblune 1M NoMeHblune B Havane, 6enosaTbie CBETNO-
Oypble B ganbHenwem TemMHobypble nspactaHus, onyxonu ¢ 6opogasyaTon NOBEPXHOCTLIO, BPOAE LIBETHOM KanycThl. B
cnyyae TSXEnoW 3apaxeHHOCTUM BeCb KnybeHb MOXET NpeBpaTUTbCA B OMyXOflb, HAaNOMWHAIOLWLYIO LIBETHYHO Kanycry.
TkaHeBOM COCTaB ONyxonv umeeTt NpobKoBbIN, B HEMOOAOM BO3pacTe KOMKOBAThIN xapakTep(3).

Pak — B nepBylo oyepenb 3abonesaHue KnNyOHS OOHAKO, 3apaXeHne MOXeT nepenTn Ha crebenb M Adaxe Ha
cornpukacarLmecs ¢ NOYBOW HDKHWE NMUCTbS rAe OHO Takke Bbi3blBaeT AedopmMaumu.

Bo3byantens 6one3Hn nnoautcs B onyxonsx. Yacte ux octaetca npy ybopke kapTodens B MOYBE U 3apaXKeHnem ee Ha
ponroe Bpems. OTo onacHas 60Me3Hb pacnpocTpaHseTCcss YacTUYHO NyTem MonadaloLmxcs cpedn 340poBbIX KyOHewn
Oonyxonen, a YacTU4YHO Yepe3 MPONMBAILUMXCA K KIYyOHAM 3apakeHHble MOoYBEHHble 4YacTew. YpesBblyanHas
npucnocobnsemocts rpuba u obpas3oBaHWe HOBbIX MPUCMOCOOMSAWNXCA K MECTHbIM ycrnosusm 6GuoTtonoB c
CUNbHENLLEN HacTynaTenbHOW CMOCOOHOCTBIO B Mob6OM Bpems M Ha noboM MecTe MOryT MOoCTaBUTb MOA4 Yrposy
6e3onacHocTb Bo3aenbiBaHua kaptodens (5).

PucyHok 1 3apaxeHHbIli pakom KapToderns.

I'Ipe>|<,qe BCero Hago BHMMaTesnbHO cCnegunTb 3a KapTO(beJ'IEM TOYKN 3pEHUA 3apaXeHHOCTU pakKoM B MecCTax, rge ansa
nocesa NPUMEHAKTCA UMNOPTUPOBAHHbIE NI COPTa HEN3BECTHOIO I'IpOI/ICXO)I(,CI,eHI/Iﬂ(1).
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Mo oTHoweHno paka KapTodens B GONbLUMHCTBE CTpaH ObiNy NPUHSATHI KapaHTUHHbIE MeponpuaTusa. Mepbl 60pb6bl
HanpaBneHHble Ha NpedoTBpalleHVe 3aHoca, Ha MnpefoTBpalleHne 3aHoca Ha HemearneHHoe obHapyXvBaHue 1
YHUYTOXEHME O4aroB 3apasbl U Ha NpeaynpexaeHve AanbHenwero pacnpocTpaHeHust 6onesHun. Ha nonsx, roe 3apasa
yXKe nosiBunacb UnM Ha nogo3puTenbHbiX MecTax. [ns npegynpexneHus BO3MOXHOIO Bpeda criefyeT BblpallvBaThb
NCKITOYMTENBHO TOMbKO YCTONYMBbLIE K paku copTa.

3apaxeHHbIi pakom kapTodernb, HM B KOEM crnyvae Henb3s ynotpebnate B nuwy. Cnegyet noOMHUTL, YTO OTAEMbHbIE
300CMopaHrnmM normbaroT Tonbko nocne npegsapuTensHoro kunsdenus (npu 100°C), npu 3TOM NPOAOIMKUTENBHOCTb
06paboTkM B KMNsLLEn BOAE AOIMKHa COCTaBNATb He MeHee oaHoro (1) yaca(2).

K cyacTblo, cnopbl KapTodenbHOro paka nroxo aganTUpyrTCs B YCNOBUSIX CUITBHOW Xapbl UMM YpEe3MEPHOro Xxonoaa.
Hanpumep, B permoHax, rge novsa Ha NpOTSXKEHUW ANMTENbHOro BpeMeHn npomep3aeT o -11°C nnu nporpesaeTcs Ao
+30°C, paHHas nHgEKUMSA NONHOCTBIO OTCYTCTBYET.

OntumanbHOM AN ObICTPOro pasMHOXEHWs TPUBHBLIX CMOPOB SIBMSiETCS TemnepaTypa rpyHTa oT +15° go 18°C, npwu
BnaxHocTn 80%. YBbl, MUMEHHO NMpPW NOAOOHLIX YCNOBUSAX BCXOAbl KapTodens HayvHalT WMHTEHCUMBHO dopmupoBaTb
Kny6Hu.

3umMyeT naToreH B chopme 300CrnopaHrneB (O4HOKMNETOUHbIX OpraHoB 6ecnonoro

pa3MHOXeHust). INMpn aToM M3 OQHOro 300CNOPaHrus, C HacCTynneHMeM BeCHbl MOXeT BblnTY A0 300 KpoLleyHbIX 300Cnop.
MpumeyaTtensHo, 4TO ANA TOro, 4Ytobbl HaMTM M BHEAPUTCHA B KMETKY pacTeHUSA-XO3siMHa, Yy 300CMnopbl CyllecTByeT
BPEMEHHOW NMMUT B pasmepe ABeHaguatn 4YacoB. Ecnn B TeyeHme 3Toro cpoka cnopa He HaxoAauT pacTeHue,
6narogapst koTopomy 6yaeT napasuTMpoBaTtbh, OHa nornbaeT(4).

Mpu nonagaHum B pacTUTENbHYH KINETKY 300CMOpa HaYMHAET CTPEMUTENbHO PacTu 1 pa3BMBaTbCS, a Nog AEACTBMEM
BblAENsiEMbIX €10 TOKCUHOB KIETKM KapTodens WMHTEHCUBHO AendaTtcs, o6pasys, Takum o6pasom, XapakTepHble
LUMLLKOBATOroO BMAA HApOCThI.

B nouse 30o0cnopaHrum moryT cywecteoBaTtb o 30 (!) ner.

K cyacTtbto, C KaxkablM HaYanom HOBOr0 Ce30Ha «MpuxusaeTca» nuwwb okono 30 npoueHToB 300crnopaHrues. [MNpu aToM
NX XXU3HEHHbIN LMK NPOAOIKaeTCa B TeYeHWe ABYX Hederb, a Ha 3apaKeHHOM y4acTke MOXeT pasBuBaTtbes go 17
MOKONEHWI NaToreHHbIX rpnboB(6).

OKCNepUMEHTbI, NPOU3BEAEHHbIE HAMW HarNS4HO AoKasanu, YTo ecnv B OOHOM rpaMMe rpyHTa COAEpXWUTCS, XOTsa Obl
ofHa uucTa BO3OyauTens — 3TO HeMUHyeMo npusefeT K rmbenu muHumym 10 npoueHToB ypoxas kapTtodens. MNMpu
konuyecTBe 25 LUWCT Ha rpaMM NoyBbI Lindppa Bo3pacTaeT 4o HeyTelumnTenbHbiX 60%.

OnaceH nv AN 300pOBbS YeroBeka 3apaXkeHHbIi pakom kaptodens? Ha cerogHsawHW AeHb Takow kapTodenb He
npu3HaeTcs BpeAHbIM MPOAYKTOM Ha rocy4apCTBEHHOM YPOBHE U HE MMEEeT 3anpeTa Ha MpoAaxy ero B TOProBow ceTw,
xoTs 3aboneBaHve knybHel kaptodensi pakoM fernaet ero mano yaobHbIM Ons XpaHeHWs Ha OBOLLHbIX 6asax u
ckrnagax marasuHa, kaptodenb GbICTPO TepsieT TOBapHbIA BUA, THUET U MOPTUTCH, YTO MOXET HaHECTU GONbLUOW YPOH
ckynwukam 6onbHoro kaptodens.
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FEATURES OF THE MECHANISM OF ANTI-MUTAGENIC EFFECT OF SUMAC FRUIT EXTRACT AT
THE STAGE OF INITIAL DAMAGE OF THE DNA MOLECULE IN THE CASE OF THE LAST MUTATION

Mabhir Guliyev
Azerbaijan Medical University, Department of Histology, Embryology and Cytology.
Email: mahir-quliyev-65@mail.ru

During the last mutation at the stage of primary DNA damage in wild-type E.Coli K-12 cells and AB 1885 (uvrB), JC 5519
(recBC), JC 9238 (recF) V and JC 7689 (sbc B) strains that are its derivatives, sumakh extract was used in a apriori
detected dose of 0.01 mkg/ml. In the experiments, mutagens UV, 4 nitrocholine -1 — oxide (4NXO) V and mitomycin C
were used, which differ in the spectrum of primary damage to the DNA molecule formed by them. All this allows us to
believe that the main factor of mutagenesis modification and cell death by sumakh fruit extract is the position of
reparative enzymes, which, being in a state of defect, encode the genes of uvr B, rec BC V, and rec F. In the schemes of
experiments using the studied extract, cells with a reparatively damaged genome are more sensitive to the mutagen
compared to wild-type cells. Increased sensitivity of the E. Coli uvr B strain to influencing factors, in comparison with
wild-type cells, is associated with the presence of a nuclease independent of uvr AB in cells of this series, which is a
product of uvr A and uvr B genes (Howard-Flanders, Boyce, 1996). Increased sensitivity and relatively equal sensitivity in
E. Coli strains rec BC and rec F in the first case is associated with the activity of rec BC — dependent nuclease
(exonuclease V) (Witkin,1974), and in the second case — with a partial weakening of the process of post-replication
repair of the rec F gene defect (Ganesan, Seawell,1975). In turn, increased sensitivity of sbc B cells in the series is
associated with inactivation of exonuclease | activity (TapacoB.1982).The results given below were obtained by adding
an extract from sumakh fruit to the schemes of experiments with the influence of mutagens. In experiments using
damaging factors UV and 4NXO in wild cell mutants, as well as rec BC and sbc B strains, a decrease in mutagenesis is
observed. Thus, in uvr B and rec F cells of the series, the genome-protecting properties of sumakh fruit extract are
observed in practice. In experiments where an artificial mutation was achieved using Mitomycin C, the positive effect of
the extract was observed in wild-type cells and sbc B mutants, but no positive effect was observed in uvr B-, V - rec BC —
rec F-genotype cells.
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ABSTRACT

Phenylketonuria gene has an identified R261G (G-A) mutation. The study of erythrocyte enzyme preparation for family
members have shown low electophoretic mobility for G6PD which was unknown in the world studies. A new biochemical
variant was identified on the basis of physic-chemical indications of G6PD enzyme, and PKU inherited metabolic disease
with R261G (G-A) mutation were found in the family G.M., who live in Tekle village of Masally area. Phenylketonuria and
G6PD enzyme deficiency were identified in one family in Tekle village of Masally area of Azerbaijan Republic.
Heterozygous and homozygous genetic types of phenylalanine-4-hydroxilase gene mutation R261G (G-A) were
identified.A new unknown to scientific literature biochemical polymorphism of G6PD enzyme was identified.

Keywords: disease, polymerase chain reaction, enzyme, biochemical polymorphism, family, identification

INTRODUCTION

The family with identified inherited metabolic disease of phenylketonuria lives in Masally administrative area. Masally
area itself is located in South-East of Azerbaijan Republic on the slopes of Talysh mountains in subtropical zone.
Members of proband’s family possess deficiency of glucose-6-phosphatedehydrogenase. Phenylketonuria gene has an
identified R261G (G-A) mutation. The study of erythrocyte enzyme preparation for family members have shown low
electophoretic mobility for GBPD which was unknown in the world studies. Based on the Michaelis-Menten constant (Km)
applied to G6P, substrate values have manifested high biochemical polymorphism.

The goal of nutrition management of phenylketonuria (PKU) is to maintain blood phenylalanine concentrations between
120 and 360 ymol/L. The diet for PKU includes medical foods low in or devoid of phenylalanine and limited quantities of
phenylalanine from intact protein sources. Frequent monitoring of blood phenylalanine concentrations is key to
successful diet management. Frequent adjustments in the diet are needed to achieve desired blood phenylalanine
concentrations as well as to promote normal growth and feeding development. A variety of PKU medical foods and
modified low-protein foods are available to accommodate different nutrient needs and taste preferences throughout the
life span. Maintaining the diet is challenging for many patients with PKU; alternative therapies are available, but most still
require some degree of diet modification [6,9].

The phenylalanine-4-hydroxilase (PAH) gene is located on the long shoulder of chromosome 12 in q22-24.1 site. The
lendth is 90 thousand nb and consists of 13 exons. Synthesized protein consists of 451 amino acid residues.
Phenylalanine amino acid coming with food in oxidation process turns into different amino acide -thyrosine as a result of
phenylalanine hydroxidation process. In the result of mutation in PAH gene this phenylalanine into thyrosine
transformation fails[7,9]. Up to 1 % cases of phenylketonuria are presented with atypical forms. The disease is inherited
as to autosome-recessive type. The prevalence rate differs in different population groups. For example, in Europeoid
inhabitants in the USA it is 1 to 10000. The highest rate is in Turkey, which is 1 to 2600. In Finland and Japan the rate of
phenylketonuria is extremely low: even less 1 newborn to 100000 births. In Slovakia in some gypsy populations there
were found ultrahigh rates of phenylketonuria because of inbreeding: 1 case for 40 newborns.

According to the World Health Organisation data, there are around 100 million people suffering from glucose-6-
phosphatedehydrogenase (G6PD) enzyme activity deficiency. More than 400 abnormal variants were identified, and
around ¥4 of them are endemically different.

One part of those abnormal G6PD variants could be characteristic for only one certain ethnic group, and another part -
for several ethnic groups. A group of people with enzyme deficiency resulted with hemolytic crisis after some specific
medicines, and other people - just after eating food cooked with beans[7].

Thus, the goal of our studies was to identify gene mutations in people with PKU diagnosis and to study the physic-
chemical specificities of abnormal G6PD enzyme in the proband’s family members|[8].

MATERIAL AND METHODS

Venous blood samples with heparine anticoagulant were used as the study subjects. Blood was sampled from G.M.
(proband) family members, who are inhabitants of Tekle village of Masally area, Azerbaijan Republic.

PKU diagnostics was carried out by means of IFA method. In identification of PKU gene mutations, complex of
molecular-genetic methods were used [1,5].

Genomic DNA was isolated from venous blood, using readymade kits by QIAGEN (Germany) company. Intactness and
quantity of isolated genomic DNA were identified by means of electrophoresis in 1.7% agarose gel, as well as gene
fragments after polymerase chain reaction (PCR). Electrophoretic apparatus and power source were BioRad (USA)
manufactured. Marker for identification of synthesized DNA fragments was DNA Ladder 100 bp .

The content of PCR: 0,1-1,0 ug of genomic DNA, 0,25 uM of each dNTP, 25 pl buffer (67 mM Tris-HCL, pH 8,8: 16,6 M
(NH4)2S04, 0,01% Twin-20, 1,5 unit DNA-polymerase. 2 pg of primers for each of exons 3,5,7,11 and 12.

Regime of PCR for PKU gene was as follows: 95°C-2 minutes, (94°C-45!, 58°C-45', 72°C-45' 30 cycles), 72°C-7 minutes
and pause at 4°C for 10 minutes. PCR was conducted in amplifier — Professional Thermocycler, Biometra, (Germany).
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Purification of DNA fragments after the first PCR stage a set of magnets was used: «AgencourtAMPure XP PCR
purification» and SPRIPlate 96 Super Magnet Plate. After that purified DNA fragments were used for the further
researches. The second PCR was conducted in the regime: 95°C-2 minutes, (95°C-30', 52°C-58°C - 30!, 78°C-2 minutes
30 cycles), 72°C-10 minutes and pause on the amplifier at 4°C for 10 minutes. Then the standard procedure on the
apparatus GENOMELabGeXP™ Sequencing for the identification of nucleotide sequence of each DNA fragment was
carried out.

G6PD enzyme activity was measured by means of modified fluorescent method [2,3].

Purification of enzyme prerarations and study of the characteristics were carried out according to the WHO standardized
methods [4].

RESULTS AND DISCUSSION

The world scientific literature researches show that European populations have mainly R408W, P281L, R261Q, R158Q,
R252W, 165T, 1VS10nt546, 1VS12ntl. PAH gene mutations prevail over the others. These mutations are located in
3,5,7,11 and 12 exons of the gene [4,10]. With this purpose we have done amplification of PAH gene exons 3,5,7,11
and 12 genomic DNA fragments, got from lymphocytes of the G.M. family members: two parents and six their children,
by means of polymerase chain reaction with 5 primer groups.

Fragments of exon 3 of 112 nb, exon 5 of 162 nb, exon 7 of 218 nb, exon 11 of 222 nb and exon 12 of 177 nb were
amplified.

Total nucleotide sequencing was done only for exon 7 as an example, where R261G mutation was identified. Being a
point mutation we have found a substitution of guanine with adenine. The result of mutation was on protein level, and
arginine amino acid was substituted with gluthamine amino acid.

Homozygous form was identified in 4-year-old girl. Heterozygous form carriers were both parents and one sibling. So,
family members manifested one homozygous and three heterozygous forms of R261G mutation.

It's worthwhile noting, that proband’s parents are children of two sisters. Marriage is identified as a 3rd cosanguineous
parallel marriage type.

G6PD enzyme deficiency was as low as 5.2-12.5% of the normal activity in three brothers in the family. According to the
obtained activity it was relates to the Il activity class. All three enzyme preparations showed low enzyme (0-10%) activity.
Each of the three kids had erythrocyte hemolysis and anaemia after eating food with beans. All three enzyme
preparations have the indication of pH-optimum in the normal range (pH 7,5-8,5). All enzyme preparations under
research have shown low electrophoretic movbility. Based on the G6P substrate, constant of Michaelis-Menten (Km)
indication of all the enzyme preparations was high (146,7um). For analogue of 2dG6P substrate was high disposal
degree identified. Enzyme preparations, obtained from the inhabitants of Masally area Tekle village, have manifested
such physic-chemical characteristics of G6PD deficiency which was new and had no analogue in the world scientific
literature.

Thus, a new biochemical variant was identified on the basis of physic-chemical indications of G6PD enzyme, and PKU
inherited metabolic disease with R261G (G-A) mutation were found in the family G.M., who live in Tekle village of
Masally area.

CONCLUSION

Phenylketonuria and G6PD enzyme deficiency were identified in one family in Tekle village of Masally area of Azerbaijan
Republic.

Heterozygous and homozygous genetic types of phenylalanine-4-hydroxilase gene mutation R261G (G-A) were
identified.

A new unknown to scientific literature biochemical polymorphism of G6PD enzyme was identified.
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10-15% of fertilized eggs cannot be implanted (1). Pregnancy losses are observed in 22% of cases before the diagnosis
of clinical pregnancy (2). Cytogenetic study of spontaneous miscarriages reveals chromosomal abnormalities in 50-65%
of cases (3, 4, 5). 17.4% of Polyploidy, 23.7% of X monosomy, 49.8% of trisomy (mainly, Chromosome 16 trisomy) were
found in miscarriage specimens in which chromosomal abnormalities were detected (6). 50% of fertilized human eggs
undergo reproductive loss, and chromosomal and gene mutations play a significant role in the occurrence of these
losses (7). The use of genetic testing methods allows to explain the causes of reproductive losses: spontaneous
abortions, perinatal death and disease. If a woman has a history of 2 or more miscarriages, genetic counseling is
crucial. In this case, genealogical examination should be carried out taking into account not only, the family history of the
couple, but, also miscarriages, stillbirth, intrauterine growth retardation, congenital malformation, mental weakness,
infertility.

During genetic counseling and cytogenetic examination:

1. Reasons identified as a result of genealogical and cytogenetic analysis should be explained to the couple.

2. The risk of miscarriages and congenital malformations of the fetus should be assessed;

3. Itis necessary to explain the importance of prenatal diagnosis in subsequent pregnancies and the possibility of
in vitro fertilization with donor eggs and sperm in the presence of a gross pathology in the family.

4. The importance of cytogenetic testing in cases of miscarriage, stillbith and neonatal death should be
emphasized (8).

Screening tests with a comprehensive assessment based on several indicators allow early detection of some fetal
chromosomal abnormalities, defects of the neural tube during the first and second trimester of pregnancy.The
improvement of non-invasive diagnostic techniques plays an important role in early detection of chromosomal
abnormalities in the fetus. Of these, the screening test used in the first trimester of pregnancy is of particular importance.
Indications for biochemical markers in the first trimester of pregnancy:

e When the mother's age is over 35 and the father's age is over 40.

e History of 22 spontaneous miscarriage

e Taking medication before fertilization or in the first weeks of pregnancy

e Presence of bacterial and viral infections (TORCH syndrome)

e  The birth of children with chromosomal abnormalities in the family or close relatives

e  Probability of radiation from one or both parents

e The desire to have a healthy child, etc. (8, 9).

The risk of fetal trisomy increases with advancing maternal age. In prenatal diagnosis of aneuploidy (trisomy 13, 18, 21)
and neural tube defects, ultrasound data are combined with the age of the mother, two or more biochemical indicators. It
should also be noted that prenatal diagnosis of aneuploidy should not be carried out taking into account only the
mother's age. Amniocentesis should not be performed on women over 40 years without prenatal screening. Because the
risk of chromosomal abnormalities with a negative test may be < 1/200 (10, 11). According to the UK National Screening
Committee (UK NSC) diagnostic tests with a sensitivity of> 75% and a false positivity of <3% can be used. These tests
should be used between 10 and 20 weeks of gestation. First trimester screening should be done before 3 weeks and 6
days of pregnancy. There is still no reliable source for prenatal diagnosis of Down's syndrome before the week 10 of
pregnancy. A blood test combined with an ultrasound (which checks the thickness at the back of the fetus's neck, known
as its nuchal translucency), human chorionic gonadotropin (hCG) and pregnancy-associated protein A (PAPP-A) are
evaluated simultaneously in the 1st trimester screening. Early diagnosis makes it possible to identify the risk before
week 14 of gestation and make a timely decision. At a meeting, in 2007, it was stated that the sensitivity values of a
diagnostic test conducted only with biochemical or ultrasound examination were lower (8, 11, 13). Triple or quad
screening are performed in the second trimester. As 15% of pregnant women seek antenatal care in the final weeks of
pregnancy, triple or quadruple screening is recommended in the second trimester. Human Chorionic Gonadotropin
(hCG) and unconjugated estriol (UE3) and a-fetoprotein (AFP) are detected by triple marker screening tests in the
maternal plasma. The quadruple tests includes hCG,AFP, uE3 and additionally Inhibin A.

Screening may be done in the following weeks of pregnancy:

v PAPP-A test is measured between 10 weeks 0 days and 13 weeks 6 days in the first trimester
v' Second trimester screening is done between 15 weeks 0 days and 20 weeks 0 days;
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Weeks 9 to 10 of gestation are more suitable for PAPP-A determination. From 10 to 13 weeks of gestation,
its level gradually decreases.

The first trimester combined test is performed between weeks 11 and 14 of pregnancy, taking into account NT
and PAPP-A.

Pregnant women seeking antenatal care in the last weeks of pregnancy, a quadruple (possibly triple screening
) test is performed between weeks 15 - 20 of pregnancy.

The cut-off is 1/150 for the first trimester screening and 1/200 for the second trimester screening (13).

Invasive tests such as amniocentesis and Chorionic villus sampling (CVS) are recommended if a high risk is identified. A
karyotype can be defined in a sample obtained in this way and a final diagnosis can be made. CVS is performed at
week 11-13 of pregnancy and amniocentesis is done from 15 weeks.

NIPS (Prenatal Cell-Free DNA Screening -cfDNA) is a non-invasive screening test. It is designed to detect chromosomal
abnormalities without risk during pregnancy. Fetal DNA is found in the mother's blood and if any changes are detected,
invasive confirmation and genetic counselling is recommended (12). False-negative response is 1% for trisomy 21, 3.6%
for trisomy 18 and 9.4% for trisomy 13. When the Y chromosome is found, the sex is determined. The main objective of
genetic examinations —development of healthy generation through family planning. The main purpose of genetic research
is to develop a healthy generation through family planning.
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ABSTRACT

Translocation is a type of chromosomal abnormality, which results in a chromosome breaks where the portion of it
reattaches to a different chromosome. This includes balanced and unbalanced translocation, with two main
types: reciprocal -and Robertsonian translocation. Robertsonian translocation is a type of translocation caused by
breaks at or near the centromeres of two acrocentric chromosomes. The reciprocal exchange of parts gives rise to one
large metacentric chromosome and one extremely small chromosome that may be lost from the organism with little effect
because it contains few genes. The resulting karyotype in humans leaves only 45 chromosomes, since two
chromosomes have fused together. Robertsonian translocation is one of the major chromosomal rearrangements with a
prevalence rate of 0.1% of the general population and 1% of the infertile population. These chromosomal translocations
are mainly observed in group D including 13, 14, 15 and group G including 21 and 22 chromosomes

CASE: A non-consanguineous couple (32-year old male and 26-year old female) with the complaint of repeated
miscarriages attended to the “Afgen Genetic Diagnosis Center” for cytogenetic evaluation. They had a history of three
repeated miscarriages in the past four years of their marriage. The first abortion was two months from pregnancy the
second was a tubal pregnancy. The third was a missed abortion from a of 7-weeks pregnancy. None of the abortions got
cytogenetically evaluated and there were no such histories of repeated abortions in any other family member.

MATERIALS AND METHODS: Two milliliters of peripheral blood was obtained from both partners in heparinized tubes
to harvest white blood cells for karyotyping 30 to 40 metaphases were analyzed and the karyotype was interpreted using
the Smarttype Karyotyper Analizer. The chromosomes were identified and classified according to the guidelines by the
International System for human Cytogenetic Nomenclature (ISCN, 2011)

RESULTS: In this study, we report a Robertsonian translocation rob (14; 15) in a female patient with a history of
repeated miscarriages. The resulting balanced karyotype has only 45 chromosomes including the translocated one,
which is the result of a fusion of the long arms of two acrocentric chromosomes. Chromosomal analysis of the male
partner showed normal 46, XY karyotype. Chromosomal analysis revealed an abnormality in the female partner with 45,
XX, rob (14; 15) (q10; q10) chromosomal constitution

DISGUSSION: The presence of a balanced chromosomal rearrangement in a parent results in an increased risk for
structural chromosomal defects in future pregnancies. It is estimated that in about 70% of couples with at least two
spontaneous abortions, one parent carries a balanced chromosomal rearrangement such as inversions, translocation,
etc. The carrier of a Robertsonian translocation has a normal phenotype but is at risk of producing unbalanced gametes
and, therefore, unbalanced offspring. In general, the prevalence of chromosomal abnormalities is higher in females than
in males. Cytogenetic analysis of couples with recurrent abortions is mandatory to evaluate the probable presence of any
chromosomal aberrations. This will offer valuable data for the appropriate genetic counseling strategies. Physicians
should be aware of the condition as at least 5% of these couples with repeated abortions exhibit chromosomal
abnormalities as the cause. Such cases have to be analyzed as early as possible to arrange for adequate genetic
counseling and to allow couples to make an informed reproductive decision regarding subsequent pregnancies. Prenatal
diagnosis should be offered to these couples in the case of future pregnancies.

REFERENCE

1. Hassanzadeh Nazarabadi M, Raoofian R, Abutorabi R. Balanced Chromosomal Translocations of Parents in
Relation to Spontaneous Abortions. J Sci. 2005;16:203—-208

2. Ananthapur V, Awari S, Tella S, Nallari P, Akka J. A Robertsonian Translocation rob (14;15) (q10:q10) in a
Patient with Recurrent Abortions Infertil 2010; 11: 197-200.

3. Shaffer LG, Spikes AS, Macha M, Dunn R. Identification of a subtle chromosomal translocation in a family
with recurrent miscarriages and a child with multiple congenital anomalies. Med 1996; 41: 367-371.

101



THE FIRST INTERNATIONAL SCIENTIFIC PRACTICAL ONLINE CONFERENCE HUMAN GENETICS
AND GENETIC DISEASES: PROBLEMS AND DEVELOPMENT PERSPECTIVES

GENOTYPE-PHENOTYPE OF NLRP3 GENETIC MUTATIONS OR POLYMORPHISMS
1Afig Bardali , 2Sirri Fethi Cham, 3Goychak Gurbanbayli

lzmir Ege University, °Manisa Celal Bayar University

SAFGEN Genetic Diagnosis Center.

Email: seyidovanergiz@gmail.com

INTRODUCTION

Inflammasomes - are the essential part of the natural immune response and are multiple intracellular protein complexes
that severely control different aspect of adaptive immunity. Generally, sensory molecules recognize different
pathogenic(PAMP)or endogenous sterile distress signals(DAMP)they activate caspase-1 using adapter proteins such as
ASC, leading to the processing and release of pro-inflammatory cytokines such as interleukin(IL)-18 and IL-18. NLRP3
inflammasome pathway is known to be the most researched among 7 different inflammasomes. Mutations detected in
the NLRP3 gene which encodes the sensor protein chyrphoria, are known to cause 3 different diseases.

Materials and Methods: Venial blood was obtained from 50 different patients and DNA were isolated. Mutagenesis was
performed by sanger DNA sequencing methods and results were read by Finch TV, CLC Sequence Viewer — QIAGEN
Bioinformatics and MEGA7 biomorpho -logical programs. Mortality evaluations were done according to NCBI,
PolyPhen-2, INFEVERS and many different databases.

Results: 2 synonymous mutations (Ala240Ala and Arg260Arg) were found in both of the study groups which classified
as polymorphism 6 different mutations which were detected from the study group, were found to be related with
conditions. 10 patients carried GIn703Lys mutation, 4 patients carried Ser726Gly mutation, 3 patients carried Val198Met
mutation, 2 patients carried lle313Val mutation, 2 patients carried Thr913Met mutation, and 2 patients carried Ser331Arg
mutation.No mutations were fond on NLRP3 gene in the healthy control group.

Discussion: One of the associated mutation found by us (Thr913Met) was new, and had been reported to INFEVERS
database. Most of the mutations found to be located on the 3 exon of NLRP3 gene as well as 4" and 8"
exons.Mutations cause increase in function of NACHT, NAD, and LRR parts of the protein structure. The effect of each
mutation on protein structure was further investigated.
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ABSTRACT

Adverse outcomes of treatment of acute brain strokes are largely due, first of all, to the action of a hypoxia. The brain's
own oxygen reserves are negligible, and even the short-term hypoxy can lead to hard consequences. There is no clear
definition of parameters of assessing the oxygen starvation of the cell in the literature, which could unambiguously and
reliably indicate the presence or absence of it. This parameters would exactly could determine the outcome of brain
damage, remain insufficiently studied.

The aim of the study was to assess the diagnostic and prognostic significance of hypoxia criteria in patients with acute
cerebral strokes.

METHODS
A prospective method was used in the work. The study involves 75 patients. There are 62.6% with hemorrhagic strokes,
and 37.3% with ischemic strokes. According to the outcome of the disease, regardless of the diagnosis,the groups of
patients were identified: with a favorable outcome (54.6%) and with an unfavorable outcome (45.3%). The results were
compared.

RESULTS

The diagnostic criteria of hypoxia - indicators of LDH and CPK enzymes, lactate and glucose, parameters of ABS and
blood gas composition by clinical groups at admission and at treatment stages.

It was noticed that the level of LDH on the 2nd day compared to the initial values was statistically significantly higher in
both groups of patients: in the 15t day -by 6.5% (p = 0.005), in the 2" day -by 5.25% (p = 0.005).0n the 3" day of the
disease, the increase in LDH in the 1st group remained at 15.0% (p = 0.021), while on the 2" -at 31.5% (p = 0.05).
Although there was a slight decrease in LDH on the 4" day of the disease in the 15t group, but it exceeded the initial
indicators by 11% (p = 0.022). The same pattern had a place to be in the 2" group of patients, where the LDH level
decreased slightly, but remained elevated by 24.9% (p = 0.012) on the 4th day, compared to the baseline values. The
interesting fact is that during the study of CPK indicators, was noted that at admission of patients from both groups, there
were significantly high levels of this enzyme (468.97+192.0 and 256.17+110.5 g/l), compared to acceptable levels (less
than 190 g/l). On the 2™ day, the 15 group had a statistically significant increase of 22.5% (p=0.040), on the 3™ day of
the disease, its level was 13.75%, higher than the initial one. Dynamically, on the 4th day, though there was a decrease
of 67.36% from the initial level, this indicator remained above acceptable standards. In the 2" group of patients with
ischemic stroke, the CPK index compared to the baseline levels was as follows: on the 2nd day-there was a statistically
significant increase of 26.4% (p=0.012), on the 3rd day-it exceeded the baseline by 15.2% (p=0.003), on the 4th day — a
statistically significant decrease of 30.53% (p=0.009). Thus, the study of LDH indicators showed statistically significant
increases in both study groups of patients, both at their admission to the hospital and in the dynamics of their treatment.
In the study of CPK, there was noted more significant increase in the 15 group of patients. However, more statistically
dependent relationships were found in the group 2 of patients.

Studying the parameters of the CBS and gas composition, the following results were revealed: patients with
compensated forms of acidosis were admitted in both groups, but in the 1st group, against the background of a slight
increase in the level of carbonate ions to 31.37+16.2 mmol/l, the pH level was 7.36+0.055, in the 2nd group: with
acceptable HCO3 indicators, 26.31+6.17, the pH level was 7.38+0.05. In dynamics, in the 1st group for 3" -4 days
there was a decrease of the partial pressure of oxygen in both to 45.11+9.05 mmHg.CT-48.17+11.03 mmHg.St, and a
statistically significant decrease in HCO3 to 26.70+3.04 - 27.13+3.60 mmol / |. However, the pH remained at the level of
reliable compensation. In the 2nd group of the studied patients, the indicators of the gas composition of the blood
underwent more significant changes. Against the background of reducing the oxygen partial pressure to 44.24+13.43 -
47.93+10.19 mmHg, according to the acceptable indicators of pCO2 and HCO3, the pH level on day 3 reflected the
presence of a decompensated form of respiratory acidosis in patients with pH of 7.23+0.7, but this indicator was
statistically insignificant.

Analysis of the diagnostic data of lactate and blood glucose shows that at the admission to the hospitalthey was at the
initial state, all patients also had elevated levels of both lactate — 2.41+1.5 and 2.06+1.58 mmol/l, and blood glucose —
8.78+2.94 and 7.97+2.32 mmol/l. There was a gradual statistically significant decrease in the level of both lactate to
1.32+0.7 and 1.03+0.3 mmol/l, (p=0.001) and glucose: up to 7.31+1.29 and 6.56+1.02 mmol/l (p= 0.001), dynamically on
the 2-3-4 day of the disease in the 15t group of patients. Results of the study of LDH and CKD, lactate and glucose, CBS
parameters and blood gas composition in patients with acute brain strokes with favorable and unfavorable outcomes.All
admitted patients with brain strokes were diagnosed with initial hypoxia with hyperfermentemia, lactatemia, and
hyperglycemia against the background of acidosis. In dynamics, during the treatment in a group of patients with a
favorable outcome of the disease, the decrease in creatinephosphokinase was observed by 52.5%. On the contrary,
there is an increase of LHD on 38.1 per cent, CPK by 34%, saving excess lactate in 2.2, glucose in 1.3 times against
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the background of decompensated acidosis from 7.33+0,69 in the group of patients with unfavorable outcome, which
was due to more severe disease in this group of patients and the subsequent fatal outcome in the progression of the

disease.

CONCLUSION

Analyzing the dynamics of treatment of patients, with favorable and unfavorable outcomes, it was found out that the
results of increased activity of diagnostic criteria for hypoxia (creatinephosphokinase, lactatedehydrogenase, lactate,
glucose and decompensated acidosis indicated a severe degree of hypoxic damage to brain tissue. Subsequently, they
can serve as prognostically considerably diagnostic criteria for the adverse outcome of the disease in patients with acute
brain strokes.
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ABSTRACT

We made a small clinical laboratory research with compliance with the Helsinki Declaration; we have used of a special
method of informed consent between patients, doctor, which was approved by administration of research institutions. We
selected patients who had hypertension within the age of 60 to 80 years old. We selected 12 families which consist of
(mother, father, one child). Therefore, we have two group. | group - 19 patients with hypertension (some mother and
father were not alive at moment of our research) and Il group - the children of the patients with hypertension, Il group -
control (this group contents was 20 healthy adults same age).

We used an innovation Georgian method for counting RBC aggregation index. This method due on count the ratio of the
area of aggregated of RBCs to the area of non-aggregated of RBCs in unit volume.

Process of aging is one of the most interesting issues for scientists, many different researches had been done to identify
how different agents affects human body to decrease or loose the abilities which had before.

In this article we tried to explain this process from rheological view we, rheologists will try to find the answers through the
way of fluid flow and their aspects in body, and the role of high blood pressure on patients with hypertension and their
family members in this process. First we should consider that the process of aging in human body is not fully recognized
yet, but there are some important factors such as DNA methylation which has big affect on this.

Keywords: aging, rheology, RBC aggregation, hypertonia

INTRODUCTION

To start the research, we have made small clinical laboratory work with the compliance of the Helsinki Declaration [1];
We have used a special form of informed consent between patients, doctor, which was approved by administration of
research institutions. We selected hypertension 12 families which consist of (mother, father, one child) and patients
within the age of 60 to 80 years old. Therefore, we had two group. | group — consist of 19 patients with hypertension
(some mother and father were die to moment of our research) and Il group — which consist of their children - patients
with hypertension, 11l group - control group (this group contents was 20 healthy adults in the same age). Detailing by age
in table 1. We used an innovation Georgian method for counting RBC aggregation index. This method work is due to the
counting the ratio of the aggregated area of RBCs to the non-aggregated area of RBCs per unit volume [2,3].

RESULTS in the table 1

Table 1: Averaged age in groups. M+m

Group Years

Control 71+3.2
Parents (men) 81+2.7
Parents (women) 82+5.3
Children (without differentiation of sex) 63+2.8

Table 2: RBC aggregation index in three difference group (soma time with differentiation of sex and some time without
differentiation of sex). M+m
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Parameter

Control

Parents (Men)

Parents (Women)

Children

RBC aggregation

31+4.0

45+6.2

44+7.2

55+4.8

index

Abbreviations: RBC - erythrocyte

CONCLUSION

Statistically processed values are describing, that the RBC aggregation in in | group was less than in Il group. But for
both groups, the RBC aggregation rate was increased in a considerable amount to compare with the normal rate (control
group). The presence of genotypic factors that influences the life time is proved by the fact that the process of RBC
aggregation in blood of long-livers is slowed down. But in the children of these parents, who had hypertension, the
aggregation capacity of the erythrocytes was much increased in comparison with their parents, despite the fact that
aggregation usually depends on age, it is in direct proportion of the this function y=f(x) basically, the possible increase of
hypertonia disease in relatives (especially first degree relative) of people who suffering from this disease. Continuation of
the work in this direction is very important. It is necessary to look for new connections between hypertension and
genetics in order to deepen biomedical fundamental knowledge, which may favorably affect practical cardiology and
gerontology.
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Email: aeliyarbeyova@amu.edu.az

ABSRTACT

Qeyri-sis mansali zadalanmalerin, xogxassali ve badxasssli simukyaradici ve simuk iliyi sislerin sitospesifikliyinin
musyyanlesdirimasi Ug¢ln istifade edilan immunhistokimyavi markerler bizim tersfimizden doérd kateqoriyaya
bélinmusdur (ssas, faydali, daqgiglasdirici ve alave). Bunlardan imumi leykositar antigeni biz asas, neyronspesifik eno-
lazani ve neyrofilamentleri — faydali, S-100 zulalini —daqiglesdirici, HBA-71 — alave markerlors aid etmigik.

Osteomielit zamani immunhistokimyavi tedgiqatlar t¢tin 5 immunohisto-kimyavi markerden osteoblastlar yalniz Gmumi
leykositrar antigena pozitivdirlar.

immunhistokimyavi tedqiqatin naticeleri agagidaki sakilds veril-misdir.

Osteomielit zamani immunhistokimyavi tedqgiqatlar Gglin 5 immunohisto-kimyavi markerdan osteoblastlar yalniz Gmumi
leykositrar antigena pozitivdirlar.

Yuing sarkomasi zamani HBA-71 ve S-100 zilah kimi markerlarle immunhistokimyavi tadgiqatlarla yiksak pozitivlik
deracesi (++) askar edilmisdir.

PNET-in immunfenotiplasmasi zamani neyronspesifik enolazanin, membran antigeni HBA-71, neyrofilamentlerin vo S-
100 zulalinin yuksak pozitivlik derecasi agkar edilmisdir (++).

immunfenotiplesma zamani siimiyiin badxassali limfomasinin 12 migahidssindsn yilksek miisbst reaksiya yalniz
Umumi leykositar antigenls askar edilmigdir (++).

Belslikla, osteomielit G¢lin immunhisto-kimyavi marker rolunu vimentin, aktin, Umumi leykositar antigen, Yuing
sarkomasi Ug¢lin— HBA-71, S-100 zilali, vimentin, hamginin sitokeratinler, neyronspesifik enolaza oynayir. PNET
hiiceyraleri S-100 zdlalini, neyron-spesifik enolazani, HBA-71-i, vimentini, neyrofilamentleri, sitokeratinlari ve desmini
ekspressiya edea biler. Simuyin badxassali limfomasi Gmumi leykositar antigena va yalniz nadir hallarda vimentina
yiksak pozitivdilar.

IMMUNOHISTOCHEMICAL STADY OF BONES DURING THEIR INFLAMMATORY AND TUMOR
TRANSFORMATION.
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SITOKINLORIN VO ANTIMIKROB PEPTIDLORIN SD-2 X9STOLORD® QAN SERUMUNDA
SOVIiYYSSININ ToTQiQi

G. ©zizova, $. Hasenova, G. Vahabova, F. Quliyeva
Azearbaycan Tibb Universetiti, biokimya kafedrasi

Hal-hazirda gekerli diabet (SD) diinyada genis yayllmis xasteliklarden hesab olunur. Bels ki, Umumdiinya Sshiyys
Tagkilatin (UST) verdiyi statistik mslumatlara gérs 2025-ci ilde ise 300 min olacagini prognozlasdirilir. Bu xastalarin 80-
90%-i Il tip sekarli diabetdir

Son illarin tadgigatlarindan aydin olur ki, Il tip SD-in patogenezinde muxtelif ndv sitokinlar ve antimikrob peptidlar mihim
rol oynayir. Xususi farmakoloji aktiv, xirdamolekullu polipeptidler olan sitokinler autokrin, parakrin ve yukstakrin tesirlere
malikdir [8]. Onlar bir sira xastsliklarin patofiziologiyasini, o ciimladan sakarli diabeti mihim signallarla tamin edir.

TODQIQATIN M8QSaDI

Il tip sekarli diabet zamani IL-8, SNA-a ve TBF-B1 sitokinlarin va bazi antimikrob peptidlarin gan zardabinda dyrenilmasi
idi. Tedqgigat 60 nafer Il tip sokarli diabet xastalari tizarinde apariimisdir. $D xastaliyinin miiddatine gbre 2 grup xastaler
g6turdlmisdur: 1 grup — 1 ilden 5 ile geder — 34 xaste (subkompensasiya); Il grup — 5 ildan ¢ox — 26 xeste
(dekompensasiya). Nazearat qrupu 10 saglam sexs toskil etmisdir. Qan zardabinda sitokinlerin (IL-8, SNA-a ve TBF-f1)
migdari Bender Medsystems (Avstriya) kommersiya dastindan istifads edarak tayin edilmisdir.

Hycult Biotech desti ile ELISA Usulu ile endogen antimikrob peptidlarin gatiliglari (defenzin, endotoksin) dyranilmisdir.
Statistik tahlil Vilkokson (Mann-Utni) kriteriyasina asasen aparilib.

NOTICSL8R

Alinan naticeler askar etdi ki , nazarstle migayiseds har 2 grupda zerdab sitokinleri, IL-8, SNA-o. ve TBF-f1
artmisdir.Oxsar naticalar antimikrob peptidlere saviyyasinde agkar olunmusdur.

| grupda (Il tip SD-in subkompensasiya marhalasi) defenzinlerin gatiligi 120,0 £ 0,9 ng/ml olmusdur. Bu regam nazarst
grupundan 17,6%, yani 1,2 dafe goxdur. Il tip $D xastsalarinde dekompensasiya marhalasinda (Il grup) defenzinin gatihgi
| grup xastealarda oldugundan nazaragarpacaq daeracads — 401,0%, yani 4 dafe gox olmusdur.

Endotoksinin saviyyasi qan zerdabinda | qrupda 1.18 + 0.05 ng/ml, Il grupda isa 1.57 + 0.14 ng/ml olmisdur ( nazaratde
0.33 £ 0.12 ng/ml).

Qanda bakterial endotoksin dovr etmasi naticesinds grammanfi bakteriyalarin dagidiimasi endotoksemiya adlanir. Bu
bakteriyalarin deqgradasiyasi va ya 6limu genis iltihabi reaksiyalarla naticalanir.

Olageli sitokin sistemi makrofaglarin iltihabonu sitokinlerinin gana ke¢masini aktivliesdirir ve leykositlerin endotelial
adqeziyasini artirmagla neytrofillarin komplemendan asili reaksiyasini siratlendirir ve bitiin bunlar sonda defenzinlerin
ganda qatihginin yiksalmasina sabab olur.

SECRETION LEVELS OF CYTOKINES AND ANTIMICROBIAL PEPTIDES IN BLOOD SERUM OF
PATIENTS WITH TYPE 2 DIABETES MELLITUS

G. Azizova, A. Dadashova, Sh. Hasanova, Sh. Alekberzade
Azerbaijan Medical University, biochemistry department

Aim. To assess the secretion levels of cytokines (interleukin-8, tumor necrosis factor a and transforming growth factor
B1) and some antimicrobial peptides in blood serum in type 2 diabetes mellitus.

Material and methods. Blood samples of 60 patients with type 2 diabetes mellitus were examined. All patients were
assigned to two groups depending on the duration of diabetes mellitus: | group — from 1 to 5 years — 34 subjects
(subcompensation); Il group — more than 5 years — 26 patients (decompensation). Control group consisted of 10 healthy
patients. The levels of cytokines (interleukin-8, tumor necrosis factor a and transforming growth factor 1) were
measured with commercial kit «<Bender Medsystems» kits (Austria). The levels of endogenous antimicrobial peptides
(defensin, endotoxin) were studied with ELISA method using set «Hycult Biotech». Statistical analysis was performed
with Wilcoxon (Mann—-Whitney) test.

Results. Obtained results revealed that in both groups the serum levels of cytokines, interleukin-8, tumor necrosis factor
a and transforming growth factor B1 increased compared to the control group. Similar results were obtained for
antimicrobial peptides.

In | group (subcompensation stage of Il type DM), defensin level was 0,0 £ 0,9 ng/ml. This is 17,6%, i.e. 1,2 times, higher
than in the control group. In the group of type 2 diabetes mellitus patients in decompensation stage (Il group) the level of
defensin was by 401,0%, i.e. 4-fold, higher compared to the | group. Endotoxin concentration in blood serum was 1,18 +
0,05 ng/mlin | group, 1,57 + 0,14 ng/ml in 1l group (control value was 0,33 + 0,12 ng/ml).

An association was revealed between the secretion of antimicrobial peptides and cytokines. Concentration of
antimicrobial peptides and cytokines reflects the stage of type 2 diabetes mellitus.

Keywords: Antimicrobial peptides, type 2 diabetes mellitus, cytokines, defensin, endotoxin
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SU ANBARLARININ BiOLOJi MOHSULDARLIGI

Aynur ©nsarova

Tibbi biologiya ve genetika kafedrasi. Azarbaycan Tibb Universiteti.
E-mail: ansarova.aynur@mail.ru

Isin magsadi. Azerbaycanin esas su anbarlarinin miiasir ekoloji veziyysti haqqinda 2012-2017-ci ilds fesiller {zre
apardigimiz tadgigatin naticalarini taqdim etmakdir.

Material va metodlar. Su niimunasleri steril siise qablarla Y.i.Sorokinin batometri ils , lil-grunt iss kicik Peterson
cihazi ile alde edilmigdir. Suyun saffafligini tayin etmak tglin ag rangli Sekki Iévhasinden istifade olunmusdur. Sularda ve
lil-gruntda mikroblarin Gmumi sayi, muvafig olaraqg A.C.Razumovun va S.N.Vinogradskinin metodlarina asasan
muayyan olunmusdur. Saprofit bakteriyalarin migdari baliq peptonlu agar gida muhitine skmakle tayin olunmusdur. Spor
amala gatiran saprofit bakteriyalar termiki (80°C) Usula asasan, fizioloji qrupa ve koli-enterobakter cinsine aid olan
bakteriyalar V.I.Romanenko, S.Il.Kuznetsov ve A.Q.Rodinanin metodik géstericilarine miivafiq slde edilmisler. Mikrobioloji
akma-analizler, nimunaler gétiriilendan 1,5-2 saatdan gec olmamagq sartile apariimisdir.

Naticalar. Bioloji mahsuldarliq dedikds ilk olaraq baliq ve baliq mahsullari yada digsir. Sslinds ise vetage shamiyyatli
mahsullar bitki vo heyvan mansali mahsullardan-biokitledan asilidir. Qida silsilesi su muhitinds 5-6 marhalali oldugu
halda, maselen: nara baliginda: 1)yosun; 2)zooplankton; 3)xarcangkimiler; 4)infuzorlar; 5)aterina kilke baliglari;
6)siyanaklar; 7)bodlge baliglari. Litosferda (quruda) ise gida silsilesi 2 marhalslidir; (masalen; ot-at; at-qoyun) nazare
alinmalidir ki, su anbarina ¢atanda c¢ay sularinin keyfiyysti tam dayisir. Masalen Araz kimi bulanig say sularda olan
biogen elementlar fitoplankton az manimsanilir ve fotosintez getmir, bulanig suda “miirgiilayan” biogen elementlarin 1 kg-
mi su anbarina g¢atana “ayilaraq” 1 tona gader plankton kitlesi amala galir. Mikrobioloji ve hidrobioloji tadgigatlarla
muayyan edilmisdir ki, cay sularda orta hesabla mikroblarin sayi, hetorotrof bakteriyalarin migdari muivafiq olaraq yani-
a) mikroblarin sayi -0,4-0,75 min\ml olarsa- oligotrof, 0,8-1,5 min\ml 0,9-1,2 min\ml olarsa — mezotrof , 5-6 min\ml va 8-
15 min\ml olarsa — evtrof su anbarlarina aid edilir. Baligciiga gére evtrof — su anbari zangin hesab edilir. Yeni
yaradilandan Mingagevir su anbarinda 2 il sonra hévzads ixtiofaunada kilma balqglar Ustinlik teskil etse de sonralar
ovlanan baliglarin 20-25% - dan ¢ox hissasini ¢aki, capaq va sif baliglar Ustiin olub — ali su bitkilarinin temizlenmasinda
ag amur (belamor) baligindan istifads edilir.

Yekun.Tacribalerla siibut edilmisdir ki, su hdvzealerinde anaerobioz hadisasini yaradan sulfatlasdirici bakteriyalarin
intensiv inkisafl Gglin 3 amil; a) Gzvi maddalar; b) sulfat-sulfid birlesmalari; c) oksigen qithgi lazimdi. Su mdahitinda
foaliyyat gésteren hidrofauna va hidroflora yerlesdiklari arazi, gidalanma va hidroflora yerlasdiklari arazi, gidalanma artib-
coxalma xususiyyatine gdre a)planktonlara; b)bentoslara ayrilir. Planktonlara aid olan basit orqanizmler su gatinda
passiv halda asili vaziyystde , bentos adlanir. Hidrobiontlar ise dibds -lil gruntda faaliyyat gosterirlor. Su qatlarenda
foaliyyat gdstaren organizmlar — pelagial adlanir.

Acar sozlar. Anaerobioz,sulfatlasdirici bakteriyalar,evtrof su anbari.
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TURKiY® RESPUBLIKASI 8RAZISIND® ARAZ GAYININ EKOLOJi MiIKROBIOLOGIYASI

©nsearova Aynur, Gllnars Valiyeva, Parvana Mahmudova, Naile Memmadova
Azarbaycan Tibb Universitetinin, Tibbi biologiya ve genetika kafedrasi. Azarbaycan.
E-mail: ansarova.aynur@mail.ru

ABSTRACT

It was the first time identified ecological microbiology at the river Araz for seasons in the Turkish Republic. It was found
that the upper part of the river Araz quantitative and qualitative microbiot are different, but there is nt neqative impact on
the stable anthropogenetic ecological sustainability of water source. At the same time? Was noted that allachton organic
substances episodic discharges from large settlements in areas of the river. It was determined that in the research the
household and livestocic farms sewage is restored to a stable condition water below the 18-20 km involved in the avas.
Tadgiqatin magsadi. ik defe olaraq, Tirkiyye Respublikasi erazisinde Araz gayi ilk manbadan qonsu dévlstlarle
sarhad sahalarda ilin fasillari izre mikrobioloji cahatden miifessal dyrenilmisdir.

Tadgiqatin material ve metodlari. Biitiin niimunaler aseptik qaydalara riayst olunmagla — sular Y.i.Sorokin batometri
ve lil-grunt ise steril spatel (cayda), kicik QOIN borucugu (su anbarinda) ils gétiriimisdir . ilkin mikrobioloji analiz-
akmaler numuna gotirilen vaxtdan 2 saatdan gec olmadan apariimisdir (¢Ol-ekspedisiya seraiti ve stasionar-
laboratoriya). Suyun temperaturu  cive  siitunlu  derinlik termometri ilo &lglilmisdir. Uzvi maddslerin
biodestruksiyasi Vinkler-Vinberq (1960) usullar ile teyin edilmisdir. Fitoplanktonun (yosunlarin) ilkin mahsulu karbon
14 izotopu vasitasile (Stemann Nilsen, 1952; Sorokin,1956) anenavi klassik Usullarla teyin edilmisdir. 2010-2016-ci
illerds ilin fasillari Gzre 2296 mants-stansiyada 1897-su, lil-qurunt nimunaleri toplanmis va hamin nimunalarden
istifade etmakle 5319 analiz-ekmalar terafimizden apariimisdir.Bitlin alinan reqgamlar naticaler statistik islanmisdir.
Tadgiqatin naticaleri. Oz baslangicini Tiirkiye Respublikasinin Serqi Anadolu daglarindan gétiiren Araz (Bingdl
daglari) gayinin Ermenistan, Azarbaycan ve IR ilo serhad erazilerine kimi macralari yuxari axar hesab olunur. Son 50
ilde aparilan tedqiqatlardan malum olmusdur ki, Araz g¢ayinin orta ve asagi axarlari, arazilerinden kecdiklari dovlatler
tersfindan uzun illerdsn bari aramsiz davam edsn antropogen tasirlare maruzdur. ilk dsfs olaraq , Tirkiyys Respublikasi
arazisinda Araz gayi ilk manbadan qonsu ddvlstlerle serhad sahalards ilin fesillari Gzre mikrobioloji cahatden mifassal
oyranilmisdir.Araz ¢ayl hdvzasinin Tlrkiyye Respublikasna aid olan arazisinds tadqgiqatlarin aparilmasi ve muisahidalarin
hayata kecirilmasi tGg¢ln , onun asas axar gollarini shats edan 16-17 mantegsa nazards tutulmusdur. Bundan bagsga Araz
gayinin on iri gollari Pasingaydan, Qarbi Arpagaydan ve Karscaydan da niimunsler toplanmisdir. Umumiyyatls,
tedgiqatlar aparilan muddetde 286 su va lil-grunt nimunalari toplanmis ve onlarda mikroorganizmlarin Gmumi migdari
A.Razumov va S.Vinogradskinin metoduna asasen hesablanmisdir. Saprofit, koliform va fizioloji qrupa aid bakteriyalar
V.Romanenko, S.Kuznetsovun “Mikrobioloji laborator tadgigatlar” aserine asasan alde edilmisdir. Hamginin har dafs
sularin fiziki xassalerine aid godstericilerdan suyun temperaturu, seffafliq deracasi axin sirsti dlgilmusdir. Sularda 6z-
6ziina temizlenma prosesinin intensivliyini , saprobluq deracasini, axin boyu c¢irklenma mantaegalerini misyyan etmak
lizrade musahidaler apariimisdir. Sularda seffafliq Sekki I6vhasi ile oksigenin migdar ve lizvi maddaslarin biodestruksiya
olunmasi intensivlyi Vinkler-Vinberq usulu ila dyranilmisdir.

Yekun. Belslikls ilin fasilleri Uizre Araz ¢ayi hovzasinde basa gatdirilan mikrobioloji ve sanitar- hidrobioloji tedqiqatlardan
aydin olmusdur ki, Tirkiya Respublikasi arazisinde Ermanistanla serhadde Qarbi Arpagaya Araz gayl hévzesinda bir
nega yasayls mantagalari, heyvandarliq ferma-birliklari terefinden lokal girklenma geyd edilir. Eyni zamanda da axin
boyu hovzade 18-20 km masafada sularin ekoloji sabitliyi barpa olunur. Ona goére etiraf etmak lazimdir ki, Araz gayi
Turkiya Respublikasi arazisinden qonsu dovlatlerle sarhad sahalara kimi tamizdir. Bununla bels, Arazin Ermanistan
arazisinda ilkin va kaskin deracads ¢irklanmasi-zaharlonmasi miiayyan olmusdur.

Acar sozlar: Antropogen tesir, lokal girklanma.

COLOGICAL MICROBIOLOGY OF ARAZ RIiVER iN THE TERRITORY OF THE REPUBLIC OF TURKEY.

Aynur Ansarova, Gulnara Valiyeva, Parvana Mahmudova, Naila Mammadova
Azerbaijan Medical University.Department of medical biology and genetics. Azerbaijan
E-mail: ansarova.aynur@mail.ru

ABSTRACT

The purpose of the study. For the first time in the territory of the Republic of Turkey, the Araz River was studied in
detail from the first source in the areas of the border with neighboring countries from a microbiological point of view.

It was the first time identified ecological microbiology at the river Araz fo seasons in the Turkish Republic. It was found
that the upper part of the river Araz quantitative and qualitative microbiot are different, but there is nt neqgative impact on
the stable anthropogenetic ecological sustainability of water source. At the same time? Was noted that allachton organic
substrances episodic discharges from large settlements in areas of the river. It was determined that in the research the
household and livestocic farms sewage is restored to a stable condition water below the 18-20 km involved in the avas.
Keywords. Anthropogenic impact, local pollution.
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Onsarova Aynur, Gllnara Valiyeva, Parvana Mahmudova, Naile Memmadova
Azearbaycan Tibb Universiteti, Tibbi biologiya ve genetika kafedrasi, Baki,Azarbaycan.

E.mail:ansarova.aynur@mail.ru

Tadgiqatin maqgsadi. Su anbarlarinda fitoplanktonun fotosintez prosesinde sintez etdiyi ilkin msahsulun,
destruksiya olunan Umumi Gzvi maddslerin migdarinin tayin edilmasi ile bioloji mahsuldarigin formalasmasinin
asaslandiriimasi.

Tadgigatin material ve metodlari. Uzvi maddslerin biodestruksiyasi Vinkler-Vinberq Usullar ils teyin edilmigdir.
Fitoplanktonun (yosunlarin) ilkin msahsulu karbon 14 izotopu vasitasile (Stemann Nilsen; Sorokin) snanavi klassik
Usullarla tayin edilmisdir. 2010-2016-ci illorda ilin fasilleri lizre 2296 mante-stansiyada 1897-su, lil-qurunt nimunalari
toplanmis ve hamin nimunalarden istifade etmakls 5319 analiz-skmaler tarafimizden apariimigdir.

Tadqgigatin naticalari. Mingacgevir va Semkir su anbarinda gucli kilekler asir.3amkir su anbarinin sag sahilina
gonsulugda yerlasen Sari tspaden asan guclu kulsakler son vaxtlar azalib deys qurunt sularin st gata migrasiyasi
giiclenib. Bu sebabdan Mingagevir, Yenikend su anbarinin sahil arazileri ugulur, su anbarina min kub metrlarle torpaq
toklllr, su tutumu azalir. Bu yolla Mingagevir su anbarinda son 60 ilds sahil sraziler 150-350 m artmis anbarin sahasi 1
km? artmis, su tutumu ise 1,9 km3 azlmis, son illerde her il Mingagevir su anbarinda 3,84 milyon ton lil torpaq slave
olunmusdur. Mingagevir su anbarinda istifade olunmayan su hévzada cemlasan suyun 50%- dan ¢oxunu taskil edir. Su
anbarlarindan ¢akilen Yuxari Qarabag ve Sirvan su kanallari macrasi ekranlasmadigindan 30-45% su itkisina yol
verilir. Xostaliklarin yayallmasinda su anbarlari 3 zemin yaradir. 1) Xasteliklarin ve mikrobdasiyicilarin ifrazatlan ile
xastalik toradicilerinin  sulara dismasi; 2)Xastaliktéradicilerin virulentli formalarinin su muhitinde uzun middat
saxlaniimasi; 3)Xastaliktoradicilerle cirklanmis sudan maisstds istifade edilmali, su anbarlari strafinda yasayan shali
arasinda yayilan xastsliklarden- malyariya —anofeles agcaganadlarinin artmasi sasabinden goxalir. Senaye sahalarinin
cirkabinin su hévzelards baliglari, xargangi, ilbizlari yeyilmaz deraceds zsharlayir.

Yekun. iri su anbarlar shalinin igtisadi, meiset, sosial-ictimai, hayat terzina, saglamligina miisbat tasir etmakle yanasi
epidemioloji vaziyyatina, garginlasmasina va bazi xastaliklarin yayllmasinda heyvanlar arasinda invazion xarakterli
parazitlerin artmasina da sabab ola bilar.

Acar sozlar.Fitoplankton,destruksiya,qrunt sular.
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THE SMPD1 GENE MUTATIONS IN TWO SIBLINGS WITH NIMANN-PEAK TYPE A/B DISEASE
Nurana Baghirova

Baku Health Center

Email: aflatunazizov@gmail.com

Nyman-Peak type A/B disease in children was investigated. Niman-Peak type A disease is the most severe form that
begins in infants, characterized by an increase in the hepatosplenomegaly and progressive damage to the nervous
system. Type B is characterized by a chronic course, hepatosplenomegaly, the nervous system is usually not involved.
Both types are associated with mutations in the SMPD1 gene and sphingomyelinase deficiency. In addition to these,
there is an increased level of cholesterol and lipids in the blood and thrombocytopenia. The sphingomyelinase breaks
down sphingomyelin into ceramide and phosphocholine in lysosome membranes, and its deficiency leads to excessive
accumulation of sphingomyelin. The SMPD1 gene occupies a locus on chromosome 11p15.4-15.1. The disease is
inherited as an autosomal recessive trait.

Study materials were collected on DBS cards as dried venous blood spots from Republic Children’s Clinical Hospital
departments and Baku Health Center. The method of tandem mass spectrophotometry was used to determine the
activity of acid sphingomyelinase in dried blood stains. Using direct automatic sequencing, all 6 coding exons of the
SMPD1 gene were studied in the ARCHIMED Life laboratory (Austria). General blood analysis and ultrasonic scan were
made with common methods.

Patients A.L. (Born 2000) and A.Z. (2006) live in the city of Ganja. Those born from a blood-related marriage are a
cousin of a parallel type. Low activity values of the acid sphingomyelinase enzyme in dry blood spots were obtained for
A.L.- 0.29 pymol/liter hour for A.Z.- 0.3 ymol/liter/hour (norm> 0.9 pymol/liter/hour).

Genetic analysis of a DNA sample extracted from the blood of patients A.L. and A.Z., revealed two mutations of the
SMPD1 gene: G—A transversion at position 1345 (1345G—A) and cytosine nucleotide duplication at 188 position
(188dup. C). Both siblings have a double heterozygous state for two different mutations - 1345 G—A/188 dup.C, which
are characteristic of Nimann-Peak disease type A/B.

The replacement of the guanine nucleotide with the adenine nucleotide at position 1345 in exon 5 of the SMPD1 gene in
the heterozygous state leads to the replacement of the glutamine amino acid with lysine at position 449 (Glu449 Lys) in
the patient protein.

A mutation of 188 dup C in the first exon of the SMPD1 gene in the heterozygous state was also identified. Mutation in
the protein leads to the replacement of the amino acid leucine with serine at position 64 (Leu 64 Ser).

Thus, both siblings have a double heterozygous state for two different mutations of the SMPD1 gene - 1345 G—A/188
dup. C. Therefore, the identified mutations of the SMPD1 gene indicate Nimann-Peak type A/B disease.
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BIOCHEMICAL POLYMORPHISM, GENETIC HETEROGENICITY, GENE MAPING AND PREVENTION
OF MUCOPOLYSACCHARIDOSIS HEREDITARY DISEASE IN THE POPULATION OF THE REPUBLIC
OF AZERBAIJAN

Sevda Alizada, Kamile Aliyeva, Elkhan Rasulov

1Azerbaijan Medical University,

°Baku State University, Professor.

3Azerbaijan State Advanced Training Institute for Doctors named after A.Aliyev. Professor.
Email: alizadasevda@yahoo.com

The purpose of the work: is to study the biochemical polymorphism, genetic diversity of mucopolysaccharidosis
lysosomal hereditary disease in the population of the Republic of Azerbaijan, to compile a gene map of the disease for
the population of the Republic and to develop the ways to prevent this disease.

Materials and methods: It was discovered within expeditions in the regions of the Republic of Azerbaijan, during
genetic screening among sick children treated at the CRH. Fluorimetric method and liquid chromatography were used for
genetic screening.

Results: Lysosomal enzymes for genetic screening of mygppolysaccharidosis hereditary diseases: a - L - iduronidase,
Iduronatsulfatase, Heparan - N - sulfatase, a - N - acetylglucosaminidase, a - N - acetyl — CoA: Glycosamine -
acetyltransferase, N - acetylglucosamine - 6 sulfatase, Galactosamine - 6 sulfatase, B - galactosidazole, Arylsulfatase B,
B glucuronidase, N - acetylglucosamine -1- phosphotransferase activity were studied.

Direct sequencing of IDS, HGSNA, GALNS and ARBS genes was performed by the Senger method. By using the
method, disease-causing mutations within the IDS, HGSNA, GALNS, and ARBS genes were identified. The method was
developed in the laboratory of GENTOGENE, Rostock, Germany.

Conclusion: Based on the results of our biochemical and molecular genetic research, treatment and prevention
methods will be developed separately for each type of mucopolysaccharidosis.
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PROGNOSTIC SIiGNIFICANCE OF PD-L1 STUDIES iN CERVICAL DYSPLASIA
Irada Soltanova, Nigar Mehdiyeva
Department of Oncology. Azerbaijan Medical University.

ABSTRACT

The article is included the clinical and morphological features of 35 patients who had been diagnosed and treated with
cervical dysplasia and reflected the immununistochemical results of PD-L1 expression in atypical cells. By standardized
immunochemical methods, receptor levels vary depending on the degree of intraepitelial dysplasia. In patients with CIN I,
cells were not stained at all (negative PD-L1 reaction), PD-L1 expression in CIN Il was 1+ and 2+ in 76.9+5.6% , and 3+
in 23.1£5.3% of patients (p<0.05). In patients with CIN Ill, 3+ cases (severe staining) were detected in 66.7+4.2% and
cases of 2+ (moderate staining) in 33.3+4.9% of women. Thus, expression of the PD-L1 receptor, known as anti tumor
immunitite regulator is closely related to dysplastic processes that begin in the tissue. By other words, the detection this
receptor expression in patients with CIN diagnosis(especially CIN 1ll) can play an important role in the selection of
treatment tactics and assessment of prognosis.

Cervical cancer(CC) accounts for 6.6% of malignant neoplasms among women, with more than 57,000,000 new cases
being diagnosed worldwide each year, and the number is steadily increasing (1,2,3). Detection of precancerous diseases
in CC screening is one of the key mechanisms to combat this problem (4). For this reason, diagnosis, adequate
treatment, and prognostic assessment of cervical intraepithelial neoplasia (CIN) are of great importance in the
management of CC.

The purpose of the study. To determine the relationship between PD-L1 receptor expression detection and histological
grade in cervical dysplasia.

Materials and methods. Results of diagnosis of 35 patients with CIN that conizated were included in to the study.
There was performed standart immunocytochemical method (VENTANA Bench Mark Ultra) using PD-L1-monoclonal
rabbit antibodies (VD21R, Medaysis firm) was applied newly obtained incisions after deparaffinization. The reaction
results are evaluated by the number of staining cells as follows: 1+ - the number of poorly stained cells is less than 10%;
2+ - moderate staining in 10% of cells; 3+ - Strong staining in 210% of cells.

Results. Patients ages 28 to 61 years, with an average age of 37.3 + 2.6. The majority of patients were women between
the ages of 28 and 49 - 32 (91.4 + 1.9%), 20 of them (57.1 + 2.4%) were women between the ages of 28-39. Only one
woman had a diagnosis of CIN between the ages of 60-69 (2.9 + 3.2%, p <0.05). Thirty (85.7 + 3.7%) of the patients
were reproductively activite, and 5 (14.3 + 4.0%, p <0.05) were in the pre- or menopausal period. In 31 of the women
(88.6 + 2.6%), no complaints were reported, and the rest reported mucosal-bloody vaginal discharge (11.4 + 2.9%). All
patients underwent cytological examination, colposcopy and biopsy on their cervix. The results of the cytological
examination in 30 cases (85.7 + 4.1%) coincided with subsequent histological findings. Of these, 26 (74.3 + 2.8%) were
diagnosed with HSIL (high grade intraepithelial squamous lesion), and 4 (11.4 + 2.7%) were diagnosed with LSIL (low
grade intraepithelial squamous lesion). After histological examination, patients were divided into 3 groups: CIN | - 7 (20 +
3.5%), CIN Il - 13 (37.1 + 4.5%), and CIN Il - 15 (42.9 + 2.8%). ill. In 12 (34.2 + 3.4%) of patients, the depth of epithelial
damage was up to 1.4 mm, 9 of them (75.0 + 5.1%) were women in the CIN IIl group. This is 60.0 = 3.9% of the incidents
in the group. Immunohistochemical staining was not recorded during CIN I; About in CIN Il - PD-L1 expression was 1+ in
6 cases (46.1 £ 5.2%), 2+ in 4 (30.8 + 3.7%) and 3 (23.1 + 5.3) %, p <0.05) was rated as 3+. CIN Ill was defined as 3+ in
10 patients (66.7 + 4.2%, p <0.05) and 2+ in 5 (33.3 * 4.9%), with no staining reported. In PD-L1-positive cases, acute
expressed koylocytosis was observed. Lymphocytar infiltration was also reported in light microscopy analysis.

Final. In our study CIN was most commonly found in young, reproductively-active women (85.7 + 3.7%, p <0.05). The
depth of intraepithelial invasion depends on the degree of dysplasia, and in 60.0 £ 3.9% of patients with CIN Il it was 1.4
mm. PD-L1 expression is observed in atypical cells, which varies depending on the degree of dysplasia. In case of
negative reaction in CIN |, strong staining (3+) in CIN Il was observed in 3 cases (23.1 + 5.3%) and in CIN Il at 66.7
4.2% (10 cases) shows strong staining (p <0.05) and severe koylocytosis. In addition, during CIN Ill, poor staining cases
were not reported at all. Although we encounter lymphocytic infiltration in microscopic imaging, the relationship between
this symptom and degree of dysplasia should be investigated in detail.
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BIRLOSDIRICi TOXUMANIN DIFFUZ X@STaLiYi OLAN USAQLARDA AUTOIMMUN iLTiHABI
PROSESIN ANEMIK SINDROM INKiSAFINA T9SIRI

S. Cefarova
MediClub Hospital
Email: dr.sabina.cafarova.1983@mail.ru

Maqgsad: Tadqiqat isi BTDX olan usaqglarda autoimmun iltihabi prosesin demir mibadilasi, anemik sindromun inkisafi ve
anemik sindromun aradan galdiriimasini éyranmak maqsadi ile apariimigdir.

Metod: Tadgigata cealb edilmis xastaler ATU-nun Tadris Terapevtik Klinikasinin Il Pediatriya s6basinds miialice alan
usaglar arasindan segilmisdir.

Muayinaya 32 nafer 3-18 yasl birlagdirici toxumanin diffuz xastsliyi olan xaste usaq celb edilmisdir. Bu usaglarin har
birinde ganin Umumi analizi, ganda damir, ferritin, transferrin, transferrinin doyma saviyyasi, fol tursusu, B12 vitamini,
CRP, RF, ASO, eritropoetin, diiz-Kumbs reaksiyasi, ANA, anti-dsDNT, anti-ssDNT yoxlaniimisdir. Alinmis naticalar
variasiya (U-Uilkokson) ve diskriminant (¥ —Pirson) analiz sullari ile Microsoft Office Excel-2010 ve SPSS-20 statistik
paketlarinds islanilmisdir.

Tadqgigatin naticalari: Apariimis tadqgigat naticesinds miayinaya calb edilmis 32 usagdan 20 (62,5%) nafarinde anemik
sindrom askarlanmisdir ki, bu usaqglarin 17 naferi qiz (85%), 3 naferi oglan (15%) olmusdur. Qruplarda gender
gostericilerinds randomizasiya prinsiplarine smal olunmusdur.

Tadgigat naticesinde anemiyanin laborator gdstaricilari ve asas xastaliyin klinik-laborator fealliq gdstericileri arasinda
korrelyasion slaganin olmasi muayyan edilmisdir. Autoimmun markerleden anti sSSDNT ile Hb arasinda r= -0,22, p<0,05
dirust aks qarsiligh slags, CRP va ANA arasinda musbat garsiligh korrelyasion slaganin (r=+0,55; p<0.01) oldugu
askar edilmisdir. Homginin CRP ile hemoglobin gdstericileri arasinda durust korrelyasiya slagasinin oldugu musahide
edilmigdir. CRP ile Hb arasinda mualicadan avval r= - 0.22 ve mualicaden sonra r= - 0.27 (p<0.05) durust aks qarsilgh
alage, CRP ile ferritin arasinda mualicedan avval — r = +0.29 (p <00.5) ve mualicaedan sonra r = +0.33 (p<0.01) diirist
musbat garsiligh slags oldugu askar edilmisdir.

Osas xastaliyin bazis terapiyasindan sonra anemik sindromlu xastelerde Hb-nin saviyyasi 14,2% (p<0,001) yiksalmis,
zardabda demir 51% (p<0,001) artmis, ferritinin saviyyesi 20,4% (p<0,05) azalmig, TFD%-i 21,1% (p<0,001)
yuksalmisdir.

BTDX zamani xronik autoimmun iltihabi prosesin anemik sindromun inkisafina tekan verarak, asas xastaliyin gedisi va
prognozunun pislesmasina sabab oldugu dyranilmisdir.
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MOLECULAR BASIS OF HEMOGLOBINOPATHIES IN AZERBAIJAN
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“Department of Medical Genetics, Istanbul Medical Faculty, Istanbul University. Turkey.
Email: agarzaagayev@gmail.com

Introduction: Thalassemias are defined by the absence or decrease of globin chain(s), which may lead imbalances of
globin chains, ineffective erythropoiesis, hemolysis, and eventually to a variable degree of anemia. With the estimated
carrier frequency of B-thalassemia is 4%-8.6% in country, the importance of premarital genetic testing, informed family
counseling and preventive medical treatment cannot be overstated . Screening for traits by hemoglobin electrophoresis
and biochemical analysis has become a routine application test prior to the issuance of a marriage license throughout
Azerbaijan.

Methods: We aimed to evaluate prevalent mutations spectrum, the effect and their co-inheritance and/or role of
polymorphisms (BCL11A, HBS1L-MYB and Xmn1 SNP) on disease phenotype by using reverse dot-blot hybridization
using customized strips, sequencing analysis of the complete genes and MLPA.

Results: We report here a summary finding of HBB gene analysis for 265 patients and HBA1-HBA2 genes analysis for
28 patients, along with their family members totaling 570 individuals.

B thalassemia - 66 were found to have homozygous, 76 possessed compound heterozygous and 80 possessed
heterozygous mutations. Overall, a total of 416 alleles were found to have 34 mutations. The first 20 frequented
mutations covered 87% of the entirety of all mutations. The summary range is as following: c.25_26delAA (p.Lys9Valfs)
27.9%; ¢.93-21G>A (IVS1+110G>A) 11.3%:; ¢.315+1G>A (IVS2+1G>A) 8.9%.

a thalassemia - Genotyping of 45 alleles revealed 9 mutations, the 3.7 kb deletion is the most frequent mutation
(35.6%), followed by 20.5 kb deletion (24.4%) and a2 polyA2 (HBA2: c.*92A >G, 13.3%).

Conclusions: The results may help inform decisions in the design and implementation of prevention strategies and
diagnostic approaches. Through examination of the cumulative results we established the distribution pattern of
hemoglobinopathies in Azerbaijan which facilitated a more focused molecular genetic approach to prevention. Wide
range sequence analysis of HBB gene from 5 promoter (-150) to 3’ promoter region (*150) provide additional
contribution to diagnose and whole gene sequencing is important to clarify of patient with thalasemia intermedia cilinical
findings. We will demonstrate in presentation that despite the high degree of molecular heterogeneity, the above
approach, combined with the advent of PCR-based techniques and improved methodologies of early fetal sampling have
made heterozygote screening and prenatal diagnosis of feasible in Azerbaijan.

REFERENCES

1. Sabath, D. E. (2017). Molecular diagnosis of thalassemias and hemoglobinopathies: an ACLPS critical review.
American journal of clinical pathology, 148(1), 6-15.

2. Giardine, Belinda, et al. (2014). Updates of the HbVar database of human hemoglobin variants and thalassemia
mutations. Nucleic acids research 42.D1 D1063-D1069.

3. Altay, C (2002). The frequency and distribution pattern of B-thalassemia mutations in Turkey. Turkish Journal of
Haematology, 19(2), 309-315.

4. Asadov, C., et al. (2017). Genotype—phenotype correlations of B-thalassemia mutations in an Azerbaijani
population. Turkish Journal of Hematology, 34(3), 258—-263.

116



Organizer of the conference:
Azerbaijan Medical University.

Invited organizations:

Molecular Biology & Biotechnologies institute of Azerbaijan National Academy of Sciences (Azerbaijan).
Genetic resources institute of Azerbaijan National Academy of Sciences (Azerbaijan).

International Research, Education & Training Center LTD (UK, London).

International Research, Education & Training Center LTD (Estonia, Tallinn).

Afgen Genetic Diagnostic Center (Azerbaijan).

Thilisi State Medical University (Georgia).

School of Medicine, New Vision University (Georgia).

Department of Biophysics, Iv. Beritashvili Center of Experimental Biomedicine (Georgia).

Institute of Genetic Resources of Azerbaijan National Academy of Sciences Institute of Microbiology.
Academy of Sciences of the Republic of Uzbekistan (Uzbekistan)

West Kazakhstan Marat Ospanov Medical University (Kazakhstan, Aktobe)

Semey Medical University (Kazakhstan, Semey)

Ege University Faculty of Medicine (Turkey)

Celal Bayar University Faculty of Medicine (Turkey)

©Publisher: LLC Azerbaijan Medical University (Azerbaijan, Baku)
©Nasriyyat: Azorbaycan Tibb Universiteti. MMC (Azorbaycan, Baki)
Rector: Garay Garabayli. Doctor of Medical Science. Professor
Rektor: Goray Gorayboyli Tibb Elmlori Doktoru. Professor
Registered address: 163, Samad Vurgun Street, Building 5, AZ1078
Qeydiyyat iinvam: 163, Somad Vurgun kiig., bina 5, AZ1078

©Publisher: LTD International Research, Education & Training Center. (UK, London), C/N 12224486
©Nosriyyat: LTD Beynolxalq Todqiqat, Tohsil & Tolim Morkoazi.

Director and shareholder: Alexandra Cuco. Lawyer. Portugal.

Direktor vo Payci: Aleksandra Kuko. Hiiqugsiinas. Portuqaliya.

Deputy and shareholder: Namig Isazade. PhD in Business Administration.

Direktor miiavini va Payc¢i: Namig Isazade. PhD in Business Administration.

Registered address/Qeydiyyat Unvmi: 71-75 Shelton Street, Covent Garden, London, WC2H 9JQ, UK.
©Editorial office / Redaksiya: 71-75 Shelton Street, Covent Garden, London, WC2H 9JQ, UK.
©Typography/Matbaa: LTD International Research, Education & Training Center. (UK, London).
Telephones / Telefonlar: +994 55 241 70 12; +994 51 864 88 94

Website/Veb sahifa: http://sc-media.org/

E-mail: gulustanbssjar@gmaill.com, sc.mediagroup2017@gmail.com



http://sc-media.org/

DOI 10.36962/HGGDO01

E-ISBN: 978-9949-7486-1-7

Azerbaijan Medical University
Department of Medical Biology and Genetics

https://www.youtube.com/watch?v=4LQjRQP4WvQ



https://www.youtube.com/watch?v=4LQjRQP4WvQ

