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Dear Members of the Turkish Histology and Embryology Family,

16th National and 2nd International Congress of Histology and Embryology
(NICHE2024; 16" National and 2~ International Congress of Histology
and Embryology) will be organised by the Turkish Society of Histology and
Embryology between 26-28 September 2024 at Turgut Ozal Culture and Congress
Centre hosted by Sakarya University. We are very pleased to invite you to our
congress.

After all the misfortunes experienced in the previous periods; as the 17th Term
Executive Board of the Turkish Society of Histology and Embryology, we are making
great efforts to organise this congress face to face. At the end of a long period of
forced separation, | would like to share the information that we will continue our 16th
National Histology and Embryology Congress in our International Congress, which
we will organise face-to-face, as in the old days, and that it will be held in a
separate hall in Turkish.

In addition to the conferences of valuable researchers who have a say in their fields,
our congress, which will include sessions where the results of current research will
be shared and expert scientists from abroad will be invited, will be held with your
valuable participation. In this sense, we are experiencing the joy and excitement of
meeting you in the beautiful atmosphere of Sakarya.

NICHE2024; In the 16th National and 2nd International Histology and Embryology
Congress, it is aimed to create a scientific environment with interdisciplinary
contributions on current issues that are of great interest to us such as
developmental biology, molecular biology and cell biology, stem cells, cellular
therapies, regenerative medicine, assisted reproduction techniques, tumour
biology, biomedical engineering and neuroscience, neuroendocrinology.

Our congress will be organised in accordance with the international congress
conditions, and the condition that abstract and full text papers will be included in
the congress booklet and presented as published full text will be fulfilled.

| would like to invite you to NICHE2024; 16th National and 2nd International Congress
of Histology and Embryology, which we are sure will be scientifically enriched with
your participation and the knowledge and experiences you will share, and | present
my deepest love and respect.

Prof. Dr. Gamze TANRIOVER
Congress President

Xi
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LIVE IMAGING OF HUMAN EMBRYOS: WHAT LIES BELOW THE
SURFACE?

DENNY SAKKAS
Boston IVE, IVI Global Research Alliance, Waltham MA, USA
denny.sakkas@yale.edu

Abstract: The need to identify the most viable embryo following in vitro fertilization (IVF)
was established early in the history of human IVF. The stalwart of identifying the best
embryos has been morphology. Other techniques have however seen wide acceptance,
including the use of Preimplantation Genetic Testing, even though concerns exist over the
invasive nature of the technique. Non-Invasive assessment has aimed to examine whether
morphological determinants exist during the preimplantation stages that relate to an embryo’s
viability, or whether we can quantitatively measure factors in the media. Live imaging
technologies have advanced dramatically in the past decade. Techniques such as Fluorescent
Lifetime Imaging Microscopy (FLIM) allow us to non-invasively establish the metabolic
blueprint of an embryo. The analysis of metabolic function, through examination of spent
medium or through novel microscopies, could provide the basis for selecting the embryo with
the highest viability. More recently, the finding that DNA is present in spent media has opened
the door for noninvasive chromosomal screening of the embryo. Live imaging using SPY
fluorochromes has allowed us to visualize key preimplantation embryo features. We have
observed that blastocysts bud nuclear DNA from trophectoderm cells and that this is increased
by the biopsy technique. This presentation will examine the current state of research on
noninvasive technologies, including noninvasive chromosomal screening and novel optical
methods. In conclusion, I will discuss how live imaging techniques have changed our
understanding of the complexities of human embryo preimplantation development.
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EXOSOMES DERIVED FROM HUMAN UMBILICAL CORD
MULTIPOTENT STROMAL CELLS ENHANCE ANGIOGENESIS

FERDA TOPAL CELIKKAN

Ankara University, Faculty of Medicine, Department of Histology and Embryology
ferdatopal@gmail.com

Abstract: All cells produce small vesicles. Exosomes are cell-derived and nano-size
biovesicles released into surrounding extracellular space upon fusion of multivesicular bodies
(MVB) and covered by the plasma membrane. These vesicles are shown to carry cargos of
proteins which are cell-specific, genetic materials and lipids, and are receive selectively by
adjacent or distant cells far from their extricate, reprogram recipient cells onto their bioactive
compounds (1).

In exosome research history, in1981, Trams et al. noticed a group of vesicle-like organizations
with diameters 30—-1000 nm under transmission electron microscopy (2). In 1987, Later,
Johnstone et al. classified a vesicle-like structure and isolated from sheep reticulocytes these
membrane-covered vesicles by ultracentrifugation at 100,000g for 1.5 hour (3). These
membrane-bound structure enriched in proteins with various functions, such as tetraspanins
(CD9, CD63, CD81) indicated to as the transmembrane 4 superfamily proteins, which take
part in cell permeation, attack, and fusion events, heat shock proteins (HSP70, HSP90), as
part of syntheses by cells in response to exposure to stressful conditions and involved in
antigen binding and presentation, MVB formation proteins that are involved in exosome
release (Alix, TSG101) proteins responsible for membrane fusion and transport (annexins and
Rab) (1).

EVs are categorized three types based on their mechanism of size and release: exosomes (less
than 150 nm in diameter), microvesicles (150-1000 nm) and apoptotic bodies (>1000 nm) (4).
The biogenesis of exosomes from the microvesicles existing intracellular compartment and
endosomal sorting complex (ESCRT) essential for transport mechanism in the carrying of
vesicle cargo to cell membrane (5). Exosomes and microvesicles exhibit distinct
characteristics, including differences in their biogenesis and release pathways. However, they
also demonstrate substantial overlap in their bio-physicochemical properties, such as size
range, density, and the presence of specific surface proteins. (6). These vesicles play a pivotal
role in intercellular communication between adjacent and distant cells, both in physiological
and pathophysiological processes. Exosomes are developed within multivesicular bodies and
are subsequently released by fusion with the cell membrane. Exosomes gain access to cells
via three principal pathways: membrane fusion with the target cell, receptor-ligand-mediated
internalization, and endocytosis. (7).

Why work with exosomes? There are three things that kind of attracted us to exosome in
general. Firstly, being cellular communication. Second, They are staring to become important
to disease research including potential for diagnostic and therapeutic. Third, is research has
shown as much of the content such as. Traditionally if you want to work with this structure
you are looking for rare targets. So the best way to do this is to extract your exosomes, isolate
them concentrate them. Exosomes are secreted into the extracellular space. It is essential to
ascertain the size distribution and quality of the isolated exosomes. There are many methods
available, best suited to their research question and focus more on quantity, rather than
specificity, of EVs (8).
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The method of isolation employed will determine the yield and relative specificity of the
resulting EV preparation. The isolation of exosomes has historically been a laborious and
time-consuming process, necessitating numerous centrifugation steps at exceedingly high
speeds. Alternative methodologies have been devised that offer a more streamlined workflow
and faster turnaround time, albeit with the potential for the isolation of both exosomes and
microvesicles. Each technique possesses distinctive advantages and challenges, and it is
incumbent upon the researcher to select the most suitable approach based on their specific
system and intended outcomes (9). Precipitation is a common methods of exosome isolation.
Samples containing EVs are incubated with a buffer that changes their solubility or
sedimentation rate. EVs are accumulated at the bottom of the tube. This method is the fastest
turn arounds and most straight forward workflows. Polyethylene glycol (PEG), sodium
acetate and organic solvents were used. Precipitation results in a large volume of isolated EVs
with no specificity for EV subtype or specific proteins (10). Ultrafiltration is the process the
fluid passing over a semi-permeable membrane, allowing some substances to pass through
while others are retained (11). Size-exclusion chromatography (SEC) separates
macromolecules based on their size. To accomplish this, the sample is passed through a
porous column and molecules are isolated in fractions (12). Considered the gold standard for
EV isolation, ultracentrifugation on relies on vesicle size and density (13). To further improve
upon the specificity of EV isolation, many researchers use density gradient centrifugation.
There are two general types of density gradient centrifugation for EV isolation: continuous
and stepwise gradients. The continuous density gradient centrifugation involves underlaying a
sucrose gradient of a singular density to the sample prior to ultracentrifugation. For stepwise
density gradient centrifugation, sample is overlayed on layers of iodixanol with different
densities (14). Immunoaffinity capture technique relies on the antigen-antibody interaction.
Antibodies directed at target of interest (eg CD9, CD63) are coated either in a 96-well plate or
conjugated to a bead. Sample is applied directly into coated well, or into sample with coated
beads, and EVs are allowed to bind. In a final step, EVs can be eluted from the antibody and
used in downstream functional and phenotypic analysis (15). Many methods available to
confirm the presence of EVs after isolation. No matter the chosen method of detection, it is
important to compare the isolated EV preparation to a known sample containing EVs of
interest. Exosomes trigger functional changes in the recipient cells such as suppressing the
inflammatory response, promoting vascular regeneration, regulating cell proliferation and
migration, accelerating epithelial regeneration, inhibiting oxidative stress damage and
facilitating collagen remodeling (16). The study of this process in vitro or in vivo may be
conducted using a variety of animal-free angiogenesis assays and models, which focus on
different stages of blood vessel formation. (17). The content and effects of exosomes are
subject to variations according to environmental factors, the type of cells released and their
metabolic status. Bioactivity and protein content of exosomes is altered by oxygen tension
(18).

Our lab team have been researched that exosomes derived from human umbilical cord
multipotent stromal cells (hUC-MSC) enhance angiogenesis. Study examination procedures
are; (1) hUC-MSC expansion, (2) exosome isolation from hUC-MSC and exosome
characterization, (3) exosome derived from hypoxic and normoxic conditioned hUC-MSC and
(4) angiogenesis experiment on HUVEC; tube formation assay. First procedure was Py and P,
hUC-MSCs propagation using human umbilical cord explant cultures. hUC-MSCs at P3
highly (>95%) expressed the MSC surface markers CD73, CD90, CD105 and negatively
(<1%) expressed CD34, CD45 shown in flow cytograms. If I might suggest, the process of
differential centrifugation comprises a series of centrifugation steps, each involving an
increase in both centrifugal force and duration. This approach may be helpful in facilitating
the separation of vesicles and cells. In the initial centrifugation steps, it is observed that cells
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and larger vesicles settle out at a faster rate, while the majority of smaller vesicles remain in
the supernatant and settle out in the subsequent, faster rotation steps. Following the
encouraging proliferation of hUC-MSC in P3 by 70-80%, the culture was continued for 48
hours in culture medium with exo-free FBS. The culture medium was carefully collected and
transferred to ultracentrifuge tubes, and the necessary steps were performed in the appropriate
rotor of the ultracentrifuge device. These included 2,000g for 30 minutes and 10,000g at +4°C
for 30 minutes, after which the supernatants were collected. These steps facilitate the removal
of cell residues, apoptotic bodies and microvesicles, which may be beneficial for the process.
A further 1.5 hour was allowed for the pellet to settle at +4°C before the supernatant was
discarded and the pellet was resuspended in PBS. A final 90 minutes was allowed for the
pellet to settle at +4°C before the identification and quantification experiments were initiated
on the pellet in the tubes containing exosomes.

In order to demonstrate the shape, diameter and surface properties of the exosomes, we
obtained scanning electron microscopy (SEM) images by fixing the samples with
glutaraldehyde (GA), spreading them on a coverslip and coating them with 6-7 nm thick gold-
palladium. We hope that this method provides a suitable demonstration of the exosomes'
shape, diameter and surface properties. In order to measure the size and number, we employed
the Tunable Resistive Pulse Sensing (TRPS) method, as outlined in the general information.
In order to ascertain the quantity of protein within the exosome content, we decided to employ
the MicroBCA (bicinchoninic acid assay). This is a colorimetric assay that has the potential to
quantify the total protein concentration of dilute protein solutions in the range of 0.5 to 20
ng/mL, operating on the principle of copper reduction. The absorbance at 562 nm is measured
and the amount of protein is determined in accordance with the standards, if that is acceptable.
Western blot analysis was used to demonstrate the presence of CD9 and CD63, which are
known to be highly expressed on the exosome membrane. Hypoxic condition was confirmed
by HIFla labelling in nucleus of hUC-MSC and VEGFR-2 expression of hUC-MSC was
observed as the capacity of angiogenic promoting. Exosome protein content was higher in
normoxia than in hypoxia (=two fold). Six angiogenesis experimental groups were set up as
Control (negative) Endothelial Basal Medium (EBM) group, Control (positive) Endothelial
Growth Medium (EGM) group, 50-Exo021 (with 50 pg/mL exosome under normoxic
condition), 200-Exo21 (with 200 pg/mL exosome obtained under normoxic condition), 50-
Exo1 (with 50 pg/mL exosome obtained under hypoxic condition) and 200-Exo; (with 200
png/mL exosome obtained under hypoxic condition). The frozen HUVEC were thawed at 37°C
and subsequently plated in DMEM/Ham's F-12 culture medium. Once the cells had reached
60-70% confluency, the culture medium was changed with D-PBS and replaced with FBS-
free DMEM Ham's F12 for 24-36 hours before angiogenesis experiments. Twenty-four-well
plates were coated for every group with Matrigel® (3 mg/mL) and HUVECs were seeded as
20,000 cells/cm?2 for a period of 18 hours under normoxic condition for tube formation assay
on this plates. Tube formation was observed using the Hoffman modulation contrast technique
at 18. hour and captured. Analyzation processes were executed using Image J Angiogenesis
Analyzer software. In vitro angiogenic parameters were HUVEC cytoplasmic extensions-total
length, cytoplasmic branches-number of branches, cell to cell interactions-number of nodes,
mesh area-number of nodes. F-actin and VEGFR-2 expressions in angiogenically
differentiating cells on 4-well culture plates. On the statistically evaluation of the angiogenic
parameters, the Exo21 groups were greater than that of the Exo; groups.

Conclusive Remarks; The hUC-MSC-derived exosomes protein content obtained under
hypoxic preconditioning was to be lower than that of exosomes obtained under normoxic
preconditioning. The two protein concentrations were selected according to use in existing
literature. No notable difference was found between the two exosome concentrations observed
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within two oxygen groups. The hypoxia groups was found to be inferior to normoxia groups.
It was observed that VEGFR-2 expression, which plays a role in the initiation of tube
formation, was increased in the normoxia groups and was decreased in the hypoxia group.

In Summary; Hypoxia-preconditioned exosomes did not demonstrate differential effects at
varying concentrations, notable differences emerged at different oxygen concentrations. The
expression of VEGFR-2 level per cell was found to be significantly higher in the normoxia
group. It is hypothesized that one of the mechanisms of action is through the VEGFR-2
molecule carried via exosomes. A more targeted exosome isolation approach is required.

Our research was supported by Ankara University, Scientific Research Projects Coordination
Office, TTU-2022-2303, TSG-2022-2545 and Turkey Science and Technology Projects,
121S821.
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Abstract: Modern healthcare often requires patients to undergo multiple hospital visits and
procedures, which makes treatment and monitoring time-consuming and inefficient. An
innovative approach involves integrating bioelectronics into healthcare systems, that allows
diagnostic tests and therapeutic interventions to be performed in a single device, directly on
the patient. Bioelectronic devices, ranging from deep brain stimulators to cardiac monitors,
offer electronic control over drug delivery. This precision improves patient outcomes by
controlling when, where, and how much drug is administered, ultimately minimizing side
effects and maximizing therapeutic benefits. As Oxford University Bioelectronics Group, our
research focuses on the development of minimally invasive biomedical tools, including a
microfluidic ion pump for seizure control in rodents. This device, shaped like a tiny needle,
releases ions such as GABA with a pumping efficiency of 90%, significantly decreasing the
intensity of seizures in animal models. We currently employ advanced techniques such as
femtosecond laser to further decrease the footprint of the device to make it even less invasive.
In addition, we have designed electrocorticography (ECoG) and spinal cord stimulators
(SCS), which employ pneumatically actuated soft robotics. These devices expand through
microfluidic channels after insertion. The SCS prototype, initially 1.5 mm in diameter,
expands to 10 mm when air is introduced, then allowed it to fit precisely into spinal cord
structures. In human cadaver trials, the insertion of the SCS showed successful deployment
and expansion, with minimal tissue damage. Methodologically, the ion pump was optimized
for high ion transport efficiency, and the soft robotics used in the SCS were designed to
ensure safe expansion within delicate tissues.
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Abstract: Exosomes are a population of ekstrasellular vesicules (EVs) secreted by most cell
types through the endocytic pathway. They are produced in the endosomal compartment of
most eukaryotic cells, including dendritic cells, macrophages, various kinds of stem cells, and
even cancer cells. Their specific composition and functional effects are modulated by the
activation state of parent cells and microenvironmental stimuli.

Once produced, exosomes are subsequently released into the extracellular space by fusion
with the plasma membrane. When cells undergo programmed cell death, key regulatory
proteins also control exosome generation and release, which encapsulate cell death signals
within exosomes for intercellular communication. Exosomes originating from distinct
programmed cell death pathways exhibit marked heterogeneity and can dynamically regulate
physiological and pathological processes. Apoptotic cells release exosomes that convey
proapoptotic signals to adjacent cells or that carry anti-inflammatory molecules such as IL-10
and TGF-f, in addition to immunosuppressive proteins. Additionally, these exosomes may
contain molecules that negatively regulate inflammatory signaling, contributing to immune
homeostasis. Conversely, exosomes from cells undergoing pyroptosis or necroptosis typically
enhance inflammatory signaling, potentially leading to a cytokine storm and exacerbating
inflammation. Understanding the differential composition and release mechanisms of
exosomes in various programmed cell death pathways is crucial for advancing our knowledge
of cell death processes and identifying new therapeutic avenues for controlling it. In addition
to their role in cell death, exosomes from cells undergoing different programmed death modes
also influence the tumor microenvironment. Exosome-based cancer immunotherapeutic
strategies involve blocking exosome generation from tumor cells, leveraging native
exosomes, and engineering exosomes for intervention. However, the better understand the
heterogeneity and various physicochemical properties of exosomes, the more their potential
for diagnostic and therapeutic use can be addressed.

Keywords: Exosome, cell death, signaling pathway
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Abstract: Recent data indicate a gradual fertility decline in worldwide, developed country,
and our country. This phenomenon is presumed to be attributable to socioeconomic factors
and the career planning of couples. Ovarian aging process, which encompasses structural and
physiological changes, plays a vital role on this decline. Additionally, the number of
primordial and other follicle types decrease in proportion to ovarian aging. The primary
factors contributing to ovarian aging are genomic instability, telomere shortening, and
epigenetic alterations. Epigenetic alterations include DNA methylation and histone
modifications. The process of DNA methylation involves the addition of a methyl group to the
fifth carbon atom of cytosine nucleotides within CpG islands, which is carried out by DNA
methyltransferases.

It was reported that global DNA methylation levels in CpG islands decreased in germinal
vesicle (GV) oocytes due to ovarian aging in comparison to the young group. However, global
DNA methylation in non-CpG islands increased in GV oocytes derived from aged mice when
compared to young counterparts. Meanwhile, transcriptome levels of aging GV oocytes
decreased despite of reducing DNA methylation levels. A parallel investigation on human
oocytes revealed a decrease in the transcription levels of the genes having roles in
translational control and meiosis. These alterations in DNA methylation dynamics may
disrupt the transcriptional regulation in the genes as well as in repetitive DNA regions,
thereby contributing to age-related fertility loss.

Another fundamental epigenetic mechanism is histone methylation, which is formed by
histone methyltransferases in histones H3 and H4. It can be seen in lysine and arginine amino
acids, and it occurs single, double, or triple methylation in lysine amino acids. Histone
methylation can be observed in different locations at varying methylation levels in active and
repressed genes. Histone methylation marks are known to be associated with a number of
processes, including transcriptional regulation, RNA processing, gene suppression, DNA
repair and genome stability, DNA replication, and DNA recombination.

Many studies revealed a decline in methylation marks, including transcription-related
H3K4me2, H3K36me3, H3K79me2, and transcription repression-related H3K9me2,
H3K9me3, and H4K20me3, in both GV and metaphase II (MII) oocytes with advancing
maternal age. The results demonstrated a reduction in the density of H3K4me2 in aging
human and mouse GV oocytes relative to their younger counterparts. Moreover, the level of
CXXCl protein, which plays a role in establishing this methylation mark, was also decreased.
In our studies, we found that expression of SETD1B, SETDBI1, SETD2, and CFP1 proteins,
which are effective in establishing these methylations, as well as H3K9me2 and H3K36me3
methylation mark levels in the primary, secondary, or primordial follicles of aged group.

In conclusion, there is evidence that DNA and histone methylation show age-related changes.
These changes are associated with the decline in fertility that occurs with age. In the light of
the interactions between these two methylation mechanisms, it is evident that further research
is required to elucidate the underlying molecular mechanisms of ovarian aging in the aspect of
GV and MII oocytes.
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Abstract: Today, information technology derives its power from people who are equipped
with modern knowledge, can think freely, and have superior brain qualities. The prerequisite
for being a country that produces science and technology is to turn scientific thought into a
philosophy of life. Therefore, valuing science and scientists is a long process that develops
together with the education and culture of societies. It is noteworthy that in recent years, there
have been systematic new approaches to doctoral education all over the world and in our
country. Doctoral education aims to provide doctoral programs that are more research-
oriented, based on collaboration with multidisciplines and sectors, and developed in terms of
quality and quantity, and are quite comprehensive. The USA has the highest number of PhD
graduates in the world with 71,000 graduates, followed by Germany and the United Kingdom
with 28,000 graduates. There is a total increase of 8% in doctoral graduates in OECD
countries. The number of doctoral graduates in Tiirkiye is quite low considering the number
of institutions, their diversity and the country's population. The annual number of doctoral
graduates in our country is approximately 8,000. In addition to the efforts to increase the
number of doctoral graduates, there are significant problems in job placement of graduates in
our country, as in other countries. Generally, 80% of doctoral graduates want to stay in
academia, so it becomes important to redefine new doctoral fields thematically in a way that
will add value to the socioeconomic development of countries. The first doctorate degree in
the world was given in Paris in 1150, and Erhard Weigel was recorded as the first doctorate in
Leipzig, Germany, in 1652. In 1800, the title of Dr. Phil was given at Humboldt University in
Germany, in 1861 the doctorate degree was developed at Oxford University in England, and
since 1947 it has spread all over the world. In the Republic of Tiirkiye, Dartilfiinun was closed
in 1933 and Istanbul University was established in its place. In 1944, the Graduate School of
Engineering was organized as ITU. In 1946, Ankara University was founded, and other
universities began to be established after 1950. The first doctorate in our country was done at
Ankara Agricultural Institute in 1937. The Institute of Agriculture later became Ankara
University. The first doctorate was done at Istanbul University in 1939, and at ITU in 1952.
Doctoral education was initially carried out according to the German tradition (European
classical), but in 1981, the American system was switched to the Higher Education Law No.
2547. Doctor of Philosophy, PhD, Ph.D., or Dphil title; It is defined as the highest academic
title where original and independent research results are defended and earned verbally and in
writing. The doctoral program provides the student with the necessary skills to conduct
independent research, to interpret scientific problems and data by examining them from a
broad and deep perspective, to analyze them and to reach new syntheses. In modern terms, a
doctorate is defined as an education consisting of research training that takes place through
supervised research. Therefore, doctoral education; It has the functions of producing and
disseminating information, training scientists and academics who will educate future
generations through research and innovation studies, and creating qualified manpower for the
sectors. According to the data of the Council of Higher Education (YOK), there are 129 State
and 75 Foundation Universities in our country as of the 2023-2024 academic year. A total of
108933 PhD students are studying in our universities, and 15456 of these students are
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studying in the field of Health sciences. On December 13, 2021, YOK, within the scope of the
Research-Focused Mission Differentiation Program; Our universities were evaluated in 32
indicators related to the fields of Research Capacity, Research Quality, Interaction and
Cooperation, and 20 state and 3 foundation universities were designated as "Research
Universities". 40% of the total doctoral students in our country and 55% of the doctoral
students in the field of Health Sciences study at Research Universities. It has been determined
that there is a positive correlation between the number and qualifications of PhD students, the
number of research studies of universities and the production of knowledge and technology.
Education reform was initiated in Europe with the Bologna declaration in 1999, and this
process was expanded to include postgraduate education in Berlin in 2003. As a result of the
European University Association (EUA) doctoral programs project in 2006, the establishment
of the European University Association Doctoral Council (EUA-CDE) in 2008 and the annual
meetings, important studies on education have been carried out and doctoral education is the
main priority of the European University Association. It was accepted that education would be
the basis of a Europe equipped with knowledge. Organization for Doctoral Education in
Biomedicine and Health Sciences in the European System - ORPHEUS was established in
Zagreb in 2004, and as a result of the meetings held in the following years, a joint book was
published in 2012 and doctoral education standards were determined as a) Basic standards, b)
Quality development standards. In the light of the information obtained from more than 20
workshops and meetings held with ORPHEUS members at universities and related
organizations in the following years, the updated version regarding doctoral education was
published in 2020. Standards regarding doctoral education: 1-Research environment, 2-
Program outcomes, 3-PhD admission conditions, 4-PhD training program, 5-Consultancy
criteria, 6-PhD thesis, 7-Evaluation and 8- Institutional structure. It was found appropriate to
use the term recommendations instead of standards. YOK organized the "Workshop on the
Improvement of Doctoral Education" at Hacettepe University in 2022, and more than 250
Rectors, Institute Directors and administrators from all the Universities of our country, as well
as faculty members on the subject, attended this workshop. The prominent topics of this
workshop were grouped under five themes: Program Opening and Student Admission,
Teaching Processes, Consultancy, Administrative Processes and Research and Thesis Process.
The President of YOK stated that they attach great importance to doctoral education and that
all kinds of support will be provided to ensure improvements in line with this workshop report
and the developments will be followed. In addition, YOK published the regulation of the
Medicine-Science Doctorate Integrated Program (MD-PhD) in the official gazette in 2022,
opening the way for successful medical students to continue their doctoral education as well
as medical education. In our country, within the scope of Health Sciences Institute (SBE), as
of the 2023-2024 academic year, there are approximately 360 doctoral students in the field of
Histology and Embryology in state medical and veterinary faculties and foundation university
medical faculties, and 38% of these students are studying at Research Universities. In 2015, a
"Master's and Doctoral Education Workshop" was held at Ankara University Faculty of
Medicine, Department of Histology and Embryology, under the coordination of THED
Directorate and myself, and as a result, a report was prepared. According to this report,
"Master's and Doctoral Education Program and Study Reports" were prepared and sent to all
our departments by the Association Presidency. In our country, in the field of Health Sciences;
Doctoral education continues in multidisciplinary programs affiliated with the Faculty of
Medicine (Basic and Clinical Medical Sciences), Dentistry, Pharmacy, Veterinary and Health
Sciences and Health-related Institutes. Where are we in the field of Health Sciences? What
changes are there to existing conditions and codes of practice? When we ask questions; It is
seen that some progress has been made in the number of publications and publication quality
in SCI indexes, increases in TUBITAK and other funds, the quality of research and the

@g nichecongress.com 26-28 September 2024 Sakarya/ TURKIYE



2" International Congress of Histology and Embryology Abstract Book

perspectives of society and management staff on doctoral education and the importance of
doctoral studies in the development of the country. In addition, it is also accepted as a
common opinion in the doctoral education carried out in accordance with the legislation
currently on the agenda, improvements and new regulations should be made in terms of
application conditions, number and quality of students, doctoral education supports, staff and
other employment problems, consultant selection criteria, quality of doctoral courses and
thesis topics, and the publication of theses.
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Abstract

Introduction and Objective: Literature indicates an association between epilepsy and
abnormal semen analyses. Intermittent fasting (IF) is an effective method for reducing the risk
and effects of metabolic disorders. Our study aimed to investigate the reparative effects of IF
on testicular damage caused by absence epilepsy (AE), from both morphological and
physiological perspectives. The data obtained from our pioneering study in this field will
significantly contribute to the existing literature gap.

Materials and Methods: Testicular tissues from control, IF, GAERS (AE), and GAERS+IF
(n=20) groups were histologically examined. Sections were stained with Hematoxylin-Eosin
for general histopathological evaluation and Periodic Acid-Schiff (PAS) for basal membrane
integrity. Apoptosis was assessed using caspase-3, and spermatogenic cells were marked with
P-element-induced wimpy testis (PIWI) and deleted in azoospermia-like (DAZL) proteins by
immunohistochemistry. Johnsen scoring was performed by measuring seminiferous tubule
diameter and epithelium thickness. Levels of oxidative stress markers, including catalase
(CAT), malondialdehyde (MDA), glutathione (GSH), myeloperoxidase (MPO), and
superoxide dismutase (SOD), were determined by ELISA.

Results: The GAERS group showed significantly lower Johnsen scores, tubule diameters, and
epithelium thickness compared to controls (p<0.0001, p<0.0001, p<0.01). After IF treatment,
Johnsen scores, tubule diameters, and epithelium thickness values improved compared to
those in the GAERS group (p<0.001, p<0.05, and p<0.0001, respectively). PAS staining
revealed regular basal membranes in seminiferous tubules of control, IF, and GAERS+IF
groups. In contrast, the GAERS group exhibited ondulation in basal membrane structures and
irregular PAS staining. Caspase-3 immunoreactivity was significantly higher in the GAERS
group than in the IF group, with values in the GAERS+IF group approaching control levels
(p<0.01, p<0.05). The immunoreactivity of PIWI and DAZL was significantly reduced in the
GAERS group compared to that in the IF group (p<0.01, p<0.05), while it increased in the
GAERSHIF group. Consistent with histological data, oxidative stress markers showed
improvement with IF treatment in the GAERS group (p<0.05 for MDA, p<0.05, p<0.05,
p<0.001).

Conclusion: Our findings suggest that IF has a reparative effect on testicular damage in the
absence epilepsy. These results provide a foundation for future studies using this model and
indicate that IF could be a potential therapeutic approach for patients with epilepsy.

Key words: Intermittent fasting, absance epilepsy, testis, oxidative stress, apoptosis
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Abstract

Introduction. Macrophage migration inhibitory factor (MIF) is an old pleiotropic pro-
inflammatory cytokine, playing a decisive role in the regulation of immune responses,
participating in acute and chronic inflammation.

Objective. The aim of the research was to evaluate changes on endothelial cells of vessels
within lungs under effect of administration of MIF.

Material methods. The object of research were lungs purchased from 60 adult male white rats
taken from Scientific Research Center of Azerbaijan Medical University. The experimental
animals divided into 3 groups: intact (without any intervention), “comparison” (administration
of 0.3ml of physiological solution), “basic” (administration of 1.39ug MIF [MIF Rat, ProSpec
(Protein-Specialists) CYT-193, Ness-Ziona, Israel] dissolved in physiological solution; total
volume was 0.3ml). Rats excluded from the experiment under ketamine anesthesia after
administration of MIF and saline solution into the tail vein in 2 hours, 2, 3, 7, 15, 30 days.
Histological analyses of lung tissue were performed on formalin fixed, paraffin embedded,
3.0-5.0um thick serially sectioned, stained with H&E. Electron microscopic investigation
were conducted on ultrathin sections obtained from araldite-epon blocks in 50-70 nm thick
were first stained with 2.0% uranyl acetate solution and with 0.6% pure lead citrate in 0.1N
NaOH, then examined by JEM-1400 electron transmission microscope (Jeol, Japan).

Results. After 2 hours administration of MIF into circulatory system first target structure was
vascular endothelial cells, that create tight barrier to fluid, protein passage between
interstisial and vascular area, so one reason for conserving dry alveoli. Under effect of MIF
this barrier disrupted and increased vascular permeability resulted in plasmorrhagia into
interstisial (created pulmonary edema) area and air spaces (flooding of alveoli). Around small
and medium sized vessels detected edematous fluid in ringlike shape. These feature visible on
histological examination at acute lung inflammation. On ultrastructural levels observed
swollen cytoplasm, abundance pinocytotic vesicles and increased nucleus of endothelial cells,
on the surface revealed lot of microcytopodia. On 2-3rd day most capillaries still obstructed
by plug of erythrocyte. Normalization in the capillary network begins to be fixed only after
the 7th day of the experiment; but even on the 15th and 30th day microresidual feature do not
dissolve completely.

Conclusion. Summarizing the data on morphological alteration of endothelial cells at acute
lung inflammation induced by intravascular administration of MIF should be considered in
experimental lung pathomorphology and implemented to open up new treatment opportunities
for recovering the integrity of endothelial barriers of lung vessels, especially microvessels.
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EFFECT OF RUTIN ON CHEMERIN AND ENOS EXPRESSIONS iN AN
EXPERIMENTAL HYPERTENSION MODEL IN KIDNEY TISSUES OF
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Abstract

Introduction: NG-nitro-L-arginine methyl ester (L-NAME) causes chronic inhibition of nitric
oxide synthase (NOS) enzymes, leading to increased arterial blood pressure and development
of hypertension. Rutin (3, 3', 4', 5, 7-pentahydroxyflavone-3-rhamnoglucoside), also called
rutoside, is an important flavonoid glycoside consumed in the daily diet and found in many
food items, vegetables and beverages. CMKLR1 (Chemerin chemokine-receptor 1), known as
the receptor of chemerin adipokine, is expressed in vascular endothelial cells and its
expression level is regulated by various inflammatory cytokines.

Aim: This study aimed to investigate the effect of Rutin on histopathological changes and the
expressions of Chemerin and endothelial nitric oxide synthase (eNOS) in kidney tissue in the
experimental hypertension model induced by L-NAME.

Material and Method: In the study, 28 adult Spraque-Dawley male rats were selected, 7 in
each group, and divided into a total of 4 groups. Control group; 0.5 ml of olive oil was given
daily by oral gavage for 21 days. L-NAME group; L-NAME was given by oral gavage
together with olive oil at a daily dose of 50 mg/kg/BW for 21 days. L-NAME+Rutin group;
L-NAME was given together with olive oil at a daily dose of 50 mg/kg/BW for 21 days, and
subsequently Rutin at a dose of 100 mg/kg/BW was suspended in distilled water and given by
oral gavage. Rutin group; Rutin at a daily dose of 100 mg/kg/BW was suspended in distilled
water and administered by oral gavage for 21 days. The rats were sacrificed under anesthesia
then kidney tissues were taken and evaluated for histological and immunohistochemical
examinations.

Results: While significant histopathological changes such as glomerular degeneration, tubular
vacuolization, intertubular hemorrhage, and inflammatory cell infiltrationwere detected in the
kidney tissues of L-NAME group rats compared to the control group, these changes were
found to be attenuated in the L-NAME+Rutin group compared to the L-NAME group. While
increased CMKLRI1 and decreased eNOS immunoreactivities were detected in the kidney
tissues of L-NAME group rats compared to the control group (p<0.05), decreased CMKLR1
and increased eNOS immunoreactivities were noted in the L-NAME+Rutin group compared
to the L-NAME group (p<0.05).

Conclusion: It was concluded that Rutin has regulatory effects on Chemerin and eNOS
immunoreactivities as well as kidney damage in the experimental hypertension model.
Keywords: Hypertension, Rutin, Chemerin, eNOS, Kidney, Rat.
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EVALUATION OF MICROSATELLITE INSTABILITY (MLH-1, PMS-2) IN
GRANULOSA CELLS OF PATIENTS UNDERGOING IN VITRO
FERTILIZATION TREATMENT
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drfilizyilmaz@gmail.com

Abstract

Introduction: Infertility may result from a variety of factors, including genetic, epigenetic,
endocrine, or environmental changes. A number of studies, both in humans and in animal
models, have indicated that genes involved in DNA repair mechanisms and epigenetic factors
may be associated with infertility.

Objective: The objective of this study was to immunohistochemically evaluate the expression
of MLH-1 and PMS-2 in granulosa cells of infertile patients undergoing in vitro fertilization
treatment for microsatellite instability indicating DNA repair damage.

Material and Method: This prospective study was conducted using granulosa cell samples
obtained from patients undergoing egg retrieval during ICSI/ET cycles at Hitit University
IVF Centre. The study population comprised 50 patients with primary or secondary infertility,
aged between 22 and 44 years, who underwent ICSI/ET for a range of infertility-related
reasons. The patients were divided into five groups according to aetiology: male factor (n =
10), decreased ovarian reserve (n = 10), polycystic ovary syndrome (n = 10), tubal factor (n =
10), and unexplained infertility (n = 10). The clinical and biochemical data pertaining to the
patients were duly recorded. The collected granulosa cells were prepared for examination by
means of a smear preparation, which was then fixed with formalin. Once the MLH-1 and
PMS-2 immunostaining procedures had been completed, the immune scoring was performed.
A correlation analysis was conducted to examine the relationship between MLH-1 and PMS-2
expression levels.

Results: The statistical analysis revealed that age, AMH, FSH, antral follicle count (AFC),
number of collected oocytes, number of pronuclei, MLH-1, and PMS-2 expression level were
statistically significant (p < 0.05). The lowest MLH-1 and PMS-2 immune scores were
observed in the group with poor ovarian reserve. Pearson correlation analysis demonstrated a
positive correlation between MLH-1, PMS-2 levels and AMH, AFC, the number of oocytes
collected.

Conclusion: The reduced expression of MLH-1 and PMS-2 observed in the group with
diminished ovarian reserve may be attributable to microsatellite instability. Furthermore, a
correlation was identified between MLH-1 and PMS-2 levels, and ovarian reserve indicator
tests through correlation analysis. In conclusion, our findings indicate that microsatellite
instability in granulosa cells may contribute to the development of decreased ovarian reserve.
The data obtained thus far suggest that further research into the pathogenesis of infertility may
yield new insights and, consequently, new diagnostic or therapeutic methods for molecules
associated with microsatellite instability.

Keywords: Granulosa cell; infertility; MLH-1; PMS-2.
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Abstract

Introduction: The activation of the KRAS oncogene is a critical driver in the development of
various malignancies. Recent research has underscored the critical role of KRAS in the
metabolic reprogramming of tumor cells. Specifically, the mutagenic activation of KRAS
upregulates the expression of lactate dehydrogenase A (LDHA), an enzyme vital for
maintaining the glycolytic phenotype associated with KRAS-driven cancers. While targeting
LDHA alone has demonstrated antiproliferative and antitumor effects, the inherent metabolic
redundancy and plasticity in KRAS-hyperactivated tumors may diminish the efficacy of
therapies aimed at a single metabolic pathway.

Aim: To overcome these limitations, we conducted a pharmacological screening of an
anticancer drug library to identify potential synergistic agents that enhance the cytotoxic
effects of LDHA inhibition in KRAS-mutant tumor cells.

Material-Method: To inhibit LDHA, we utilized FX-11, a potent small-molecule inhibitor. A
library consisting of 1143 FDA-approved anticancer drugs was utilized for both single-agent
and combinatorial screenings. The screenings were conducted using the HCT116 cell line,
which harbors a KRAS mutation and is representative of colon cancer. Cell viability was
determined through the Sulforhodamine B (SRB) assay. Promising combinations were
confirmed using the CellTiter-Glo assay. To further validate the findings, synergistic drug
combinations were tested in PANC-1 and MIA PaCa-2 cell lines, which are KRAS-mutant
pancreatic adenocarcinoma models. Synergy was quantified using the SynergyFinder online
tool. The antiproliferative effects of single drugs and their combinations were also evaluated
in colony formation assays, and apoptosis was assessed using the TUNEL assay.

Results: A total of six drugs demonstrated enhanced antiproliferative effects in HCT116,
PANC-1, and MIA PaCa-2 cell lines when combined with FX-11, compared to the effects of
each drug alone. Notably, the combination of LDHA inhibition with masitinib (a tyrosine
kinase inhibitor), pinaverium bromide (a calcium channel blocker), mifepristone (a
progesterone receptor antagonist), posaconazole (an antifungal), sonidegib (a selective Smo
antagonist), and benztropine (an acetylcholine competitor), exhibited significant synergistic
effects. These combinations induced apoptosis and completely abrogated the colony
formation potential of cancer cells, whereas single agents had minimal impact, suggesting a
synthetic lethality by simultaneous inhibitions of LDHA and these drugs.

Conclusion: As a result, the combination of FX-11 with certain FDA-approved anticancer
drugs exhibited synergistic effects in KRAS-mutant cancer cell lines, indicating a promising
therapeutic strategy for targeting metabolic vulnerabilities in these malignancies.
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Abstract

Introduction: Heavy metals, including cadmium(Cd), are among the most serious
environmental pollutants because they can cause significant oxidative stress(1). Half-life of
Cd is 15-30 years and it accumulates in the liver and renal cortex(2). Experimental animal
studies showed that subchronical Cd exposure leads to chronic inflammation and apoptosis in
the liver(3). Among plant-derived dietary phytochemicals, thymol(THY) has attracted
attention due to its favourable physicochemical and pharmacological properties(4). It has
antioxidant, antiapoptotic, anti-hepatotoxic, anti-hyperlipidemic, anti-hyperglycaemic
activities(5).

Objective: Our study aimed to histologically assess thymol's effects on liver damage from
subchronical cadmium exposure.

Material-Method: In the study, 40 male Sprague Dawley rats were divided into 4 groups.
Control(n=10): 90 days of drinking water with 0.08% ethanol. Cd(n=10): 90 days of drinking
water with 50 mg/L CdCI2. THY (n=10): 90 days of drinking water with 111.1 mg/L thymol
(dissolved in ethanol). Cd+THY (n=10): 90 days of drinking water with 50 mg/L. CdCI2 and
111.1 mg/L thymol.

Liver sections were stained with Haematoxylin&Eosin, Masson Trichrome, Periodic Acid-
Schiff (PAS) stains. FIJI software and semiquantitative scoring system were used for
histopathological evaluations (0: no changes, 1: mild changes, 2: moderate changes, 3: severe
changes). Data were analyzed with SPSS 23.0. The Mann-Whitney U test assessed non-
normally distributed data, while the Kruskal-Wallis test compared groups. Statistical
significance was set at p<0.05.

Results: A statistically significant increase was observed in the parameters of fatty changes in
hepatocytes, hepatic cord irregularity and unclear hepatocyte boundaries in Cd group
compared to control and THY groups. A significant improvement was observed in Cd+THY
group in terms of unclear hepatocyte boundaries compared to Cd group. The number of
hepatocytes containing double nucleus and hypereosinophilic hepatocytes increased
significantly in the Cd group compared to the control group. Hepatocyte and central vein
diameter decreased significantly in THY group compared to Cd group. There was no
statistically significant difference between the groups in the parameters of oedema,
inflammatory cell infiltration, sinusoidal dilatation, portal vein diameter and hepatocyte
nuclear area. Masson Trichrome staining findings showed a significant increase in the amount
of collagen seen around the central vein in the Cd group. In PAS staining findings, a partial
decrease in PAS positivity was observed in the Cd group and a significant increase was
observed in the THY group compared to the other groups.

Conclusion: It was concluded that THY may be partially effective in preventing Cd-induced
liver damage. We recommend further studies at different doses and durations.
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Abstract

Introduction: The intestinal barrier plays a critical role in maintaining homeostasis and
immune function, with tight junctions (TJs), adherens junctions (AJs), and desmosomes being
essential for these processes. Disruption of these junctions, particularly under conditions of
oxidative stress, can lead to increased intestinal permeability, commonly referred to as "leaky
gut," which is associated with various pathological conditions, including epilepsy. This study
explores the impact of epilepsy on intercellular junctions within the duodenal mucosa and
evaluates the potential protective effects of Rosa Canina Seed Oil (RSO), known for its
antioxidant properties.

Aim: The aim of this study was to investigate the effects of epilepsy on the expression of key
intercellular junctional proteins (ZO-1, E-cadherin, and vimentin) in the duodenal mucosa of
rat models, and to assess the impact of RSO treatment on these junctions in the context of
epilepsy.

Materials and Methods: Eighty male Sprague-Dawley rats were divided into eight groups,
including control and epilepsy groups, with or without RSO treatment at varying doses
(0.125, 0.25, and 0.5 ml/rat/day). Epilepsy was induced using pilocarpine, and RSO was
administered via intragastric gavage for 28 days prior to seizure induction.
Immunohistochemistry was employed to assess the expression of ZO-1, E-cadherin, and
vimentin in the duodenal mucosa.

Results: Epilepsy significantly downregulated the expression of ZO-1, E-cadherin, and
vimentin in the duodenal mucosa, indicating a disruption in both TJs and AJs. RSO treatment
demonstrated a dose-dependent modulation of these proteins. Higher doses of RSO partially
restored ZO-1 and E-cadherin levels in non-epileptic conditions, though this protective effect
was less pronounced in epileptic rats. Vimentin expression was similarly reduced with
epilepsy and high-dose RSO treatment, suggesting potential destabilization of mesenchymal
structures within the intestinal mucosa.

Conclusion: This study highlights the deleterious effects of epilepsy on the integrity of
intercellular junctions in the duodenal mucosa, with significant downregulation of key
proteins. Rosa Canina Seed Oil demonstrates promising potential as a therapeutic agent to
counteract these effects, showing that its antioxidant properties can effectively support the
preservation of intestinal barrier function, even in the challenging context of epilepsy.
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Abstract

Introduction: Ischemia-reperfusion injury (IRI) is a critical issue in organ transplantation,
occurring when blood flow returns to tissues after a period of oxygen deprivation (ischemia).
The initial ischemia leads to cellular damage, which is often exacerbated upon reperfusion
due to oxidative stress, inflammation, and calcium overload. In transplantation, IRI occurs
during organ removal (ischemia phase) and insertion (reperfusion phase). Remission
strategies focus on optimizing preservation, cold storage solutions and pharmacological
interventions to reduce oxidative stress and inflammation.

Objectives: We investigated the efficacy of amniotic fluid (AF) compared to the standard
histidine-tryptophan-ketoglutarate (HTK) solution in hypothermic machine perfusion
(HOMP) and ex-vivo normothermic reperfusion of pig liver tissue. The study examined the
effects of AF in combination with HOMP, providing a perspective beyond static cold storage
(SCS), known for its immune activation and cytoprotective properties.

Materials and Methods: The experimental groups were divided into three groups: Group 1;
static cold storage (SCS; n=3), Group 2 received histidine-tryptophan-ketoglutarate perfusion
(HTK; n=3) and Group 3 received amniotic fluid perfusion (AF; n=3). Pig livers were
excised, subjected to one hour of warm ischemia, and then preserved in either the SCS or
HOMP system for 4 h. During perfusion and reperfusion, we monitored bile production,
sphingomyelin levels, reactive oxygen and nitrogen species, total antioxidant capacity, protein
concentrations, liver tissue oxygen saturation, flow dynamics (portal vein and hepatic artery
pressures and resistance), serum biochemical and blood gas levels, and performed
histopathological and immunohistochemical analyses (apoptosis, endothelial cell activation,
mitotic activity, macrophage accumulation, and bile duct morphology).

Results: Compared to HTK-based methods, AF-HOMP demonstrated more efficient blood
flow, lower vascular resistance, and better organ protection during hypothermic perfusion and
ex vivo reperfusion. Blood gas measurements confirmed the stability and efficacy of AF-
HOMP in maintaining physiological levels post-reperfusion. Additionally, AF-HOMP
improved bile synthesis, sphingomyelin levels, and glycogen preservation. Histopathological
evaluations revealed that AF-HOMP significantly reduced parenchymal necrosis, hepatocyte
vacuolization, and sinusoidal obstruction. Immunohistochemical analysis further highlighted
the protective effects of AF on bile duct function, cell proliferation, endothelial cell activation,
and apoptosis.
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Conclusion: This study demonstrated that AF in a warm ischemia, HOMP, and ex vivo liver
reperfusion model outperforms the standard HTK approach. AF-HOMP offers a potentially
safer, more affordable, and accessible option for liver preservation, which could expand the
donor and enhance liver transplantation outcomes.

Key words: Ischemia-reperfusion injury, HOMP, liver, transplantation, amniotic fluid
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OVARIAN TISSUES

HUSEYIN AVNi EROGLU! | BASAK YAVUZ? | CEMRE AYDEGER! | UFUK DEMIR!
| MUSTAFA MAKAV? | DAMLA AYKORA*

!Canakkale Onsekiz Mart University|? Izmir Democracy University |3 Kafkas University|*Bitlis Eren University
cemre.ayd@hotmail.com

Abstract

Introduction: N-methyl nitrosourea (NMU; MNU), as a nitroso compound (NOC), is unstable,
leading to DNA methylation. This situation changes protein synthesis first, and then mutations
occur in the body. Due to these, MNU is used in severe different types of cancer in animal
experiments. MNU-induced cancer models could be varied literature, and it is seen that the
most used model is breast cancer. Furthermore, it is reported that when breast cancer is
induced in the animal, MNU damages the ovarian tissue.

Aim: In consideration of this knowledge, the study is aimed at the alteration of
macroscopically and microscopically on breast and ovarian tissue in two different types of
MNU-induced breast cancer.

Material-Method: A total of 8 female Wistar albino rats were divided into two groups under
the ages. 190-200-gram 2-3-month rats involved in Group 1 were applied 50 mg/kg of MNU
intraperitoneally (i.p.) only once. 40-45-gram 21-day-old rats, contained Group 2, were
applied 50 mg/kg of MNU i.p. four times. Three weeks after the first inductions, all animals
were palpated twice a week aspect of tumour. In 140 days of the study, the animals’ tissues
were harvested under general anaesthesia. Breast and ovarian tissues were fixed in %10 of
formaldehyde at 24 hours. Following fixation, paraffin blocks were prepared using routine
tissue processing procedures. Sections of 4 um thickness were obtained from the blocks using
a microtome and stained with Hematoxylin & Eosin (H&E) for microscopic examination.

Results: Interestingly, there was no tumour formation in the mammary region was observed in
either group following MNU induction. In addition, microscopic examination of tissue
samples from both groups revealed physiological structure in the mammary tissue, and no
change was observed. On the other hand, ovarian tissue views were inflammatory and redness
macroscopically. Furthermore, shrinkage of follicles, atretic follicles, stromal disintegration,
and vacuolisation were observed microscopically in the ovarian tissues.

Conclusion: According to the results, it is exhibited that even if MNU did not cause any
changes in mammary tissue in both groups over the 140 days, it induces tumorigenesis in the
ovarian tissue macroscopically and microscopically. Therefore, MNU is a potential chemical
for ovarian cancer models in rats.

Canakkale Onsekiz Mart University Scientific Research Projects Coordination Unit supported
this study (Project Number: TSA-2021-3473).
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Abstract

Introduction: Prostate cancer is the second most common cancer type among men worldwide.
Androgen receptor signaling plays a significant role in its progression. In advanced stages,
androgen deprivation therapy is administered as the standard treatment to reduce androgen
levels. However, the side effects and loss of efficacy associated with this therapy decrease
patients’ quality of life, highlighting the need for additional therapeutic strategies.
Hydroxychloroquine (HCQ), an inhibitor of autophagy—a cellular degradation mechanism
pivotal in carcinogenesis—has been shown to enhance chemotherapy response in prostate
cancer patients and increase cytotoxicity in combination therapies. On the other hand,
reticulon 4 (RTN4), well-characterized in the nervous system, has been suggested in recent
studies to be involved in cell cycle regulation, viability, and immunomodulation in cancer,
although its cancer-related mechanisms remain largely unexplored.

Aim: This study aims to investigate the effect of HCQ on RTN4 mRNA expression in
androgen-dependent and -independent prostate cancer cells and to functionally annotate
potential HCQ-associated RTN4 protein interactors using in silico analysis.

Material-Method: The inhibition concentration (IC50) of HCQ, previously determined in our
study, were applied for 72 hours to androgen-dependent (LnCap) and androgen-independent
(PC3) prostate cancer cells at concentrations of 52 uM and 44.9 uM, respectively. After total
RNA isolation and subsequent cDNA synthesis, RTN4 expression levels were determined
using RT-PCR. Differences in expression between groups were analyzed using an unpaired t-
test with GraphPad Prism (v8.3.0). Finally, HCQ and RTN4 protein interaction networks were
constructed with data from the STITCH and STRING databases. Intersecting proteins within
these networks were identified through Cytoscape (v3.10.2), and functional annotation was
conducted using Enrichr.

Results: HCQ treatment increased RTN4 gene expression approximately 958-fold (p<0.0001)
in LnCap cells and 25-fold (p<0.05) in PC3 cells. KEGG annotation of HCQ-associated
RTN4 targets revealed significant involvement in cancer-related signaling pathways,
including those specific to prostate cancer (p<0.05). GO Biological Process analysis indicated
significant roles in apoptotic signaling regulation, cytokine response, and transmembrane
receptor signaling (p<0.05).

Conclusion: These findings indicate that RTN4 plays a significant role in prostate cancer,
especially in androgen-dependent cases, by affecting apoptosis, cytokine signaling, and
cancer-related pathways. HCQ may influence these processes by regulating RTN4 activity
beyond its effects on autophagy, suggesting its potential as a therapeutic agent for managing
prostate cancer. Future research should explore HCQ-associated RTN4 mechanisms to
enhance prostate cancer treatment strategies.
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Abstract

Introduction: Glutamate-Oxaloacetate Transaminase 1 (GOTI1) is a metabolic enzyme
involved in the aspartate-malate shuttle, glutamine metabolism, and the Krebs cycle. GOT1 is
overexpressed in cancers and plays a critical role in KRAS-induced metabolic rewiring.
Targeting GOT1 alone has antiproliferative effects; however, the potential utility of targeting a
single metabolic enzyme may be limited by metabolic redundancy and plasticity associated
with KRAS activation.

Objective: This study aims to screen an anticancer drug library in combination with GOT1
inhibition to identify synergistic combinations that show efficacy in KRAS-mutant cancer
cells.

Material-Method: To inhibit GOT1, a potent, tryptamine-based derivative small molecule
inhibitor called GOT!1 inhibitor-1 was used. For screening, an FDA-approved anticancer drug
library of 1143 drugs were employed. Screening was performed on the KRAS mutant
colorectal cell line HCT116. Cell viability was assessed by the Sulforhodamine B (SRB)
assay. Promising combinations were confirmed using the CellTiter-Glo assay. The synergistic
effects of lovastatin, an inhibitor of the 3-hydroxy-3-methylglutaryl-CoA reductase
(HMGCR) enzyme, and GOT1 inhibitor-1 were further tested on KRAS-mutant pancreatic
adenocarcinoma cell lines PANC-1 and MIA PaCa-2. The antiproliferative effect of single
drugs and their combinations was also assessed in colony formation assays. TUNEL assay
was used to evaluate apoptosis.

Results: The combination of lovastatin, a cholesterol-lowering drug, with GOT]1 inhibitor-1
exhibited a significantly greater antiproliferative effect on HCT116, PANC-1, and MIA PaCa-
2 cell lines than either inhibitor alone. This combination showed profound synergy based on
various synergy models, such as Bliss independence. Lovastatin/GOT1 inhibitor-1
combination induced apoptosis and completely abrogated the colony formation potential of
cancer cells, whereas single agents showed no effect, suggesting a synthetic lethality by
simultaneous inhibitions of GOT1 and HMGCR.

Conclusion: The combination of GOT1 inhibitor-1 with lovastatin demonstrates a promising
therapeutic strategy for targeting KRAS-mutant cancer cells.
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Abstract

Introduction: Varicocele is the most common medically treatable cause of male infertility.
Considering the paracrine effects of MSCs (Mesenchymal Stem Cells), a new therapeutic
approach associated with MSC administration has been introduced. This method is the use of
a medium containing biologically active factors and extracellular vesicles, generally called
MSC-CM (Mesenchymal Stem Cell-Conditioned Medium). In our study, the therapeutic
effects of MSC-CM injection on the varicocele model created in rats were investigated.
Purpose: This study aimed to examine the therapeutic effects of injection of ADMSC-CM
(Adipose Derived Mesenchymal Stem Cell- Conditioned Medium) in a surgically created
varicocele model in comparison with varicocelectomy.

Materials and Methods: Twenty-eight male Wistar Albino rats were randomly divided into
four groups: sham group, varicocele group, varicocelectomy group, and ADMSC-CM
injection group. Sperm parameters were analyzed in samples taken from the epididymis after
treatment. Malondialdehyde and SOD (Superoxide Dismutase) levels in blood samples were
examined by biochemical analysis. The testicular tissues were stained with hematoxylin-eosin
for histological examination (Johnsen’s Score). Additionally, Western Blot analyzes were
performed to detect Claudin-11 levels, the functional protein of the blood-testis barrier, in
testicular tissues.

Results: Varicocelectomy and ADMSC-CM treatments significantly improved mean sperm
parameters (concentration, progressive motility, motility, normal sperm morphology) (p<0.05
for all). Both treatment groups had increased SOD levels along with a decrease in
malondialdehyde levels (p<0.05 for all). No significant difference was observed between the
ADMSC-CM group and the varicocelectomy group in preserving normal testicular histology
according to Johnsen’s Score (p=0.114). Levels of Claudin-11 were significantly higher in the
varicocelectomy and ADMSC-CM groups compared to the varicocele group (p<0.05 for all).
Conclusions: The therapeutic effects of ADMSC-CM in varicocele model may involve
secretion of anti-inflammatory and regenerative factors from ADMSC. ADMSC-CM injection
appears to be a promising new strategy in the treatment of varicocele.
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INVESTIGATION THE EFFECTS OF NIMODIPINE ON EXPERIMENTAL
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Abstract

Introduction: Testicular torsion is one of the most significant causes of acute scrotum,
occurring as a result of twisting the spermatic cord and its contents around themselves.
Following testicular torsion ischemic injury, and after detorsion reperfusion injury may
occure. Although there have been many studies on this topic, a method that prevent
Ischemia/Reperfusion (I/R) injury completely has not yet been found. Nimodipine is a
calcium channel blocker used to inhibit cerebral vasoconstriction in patients with
subarachnoid hemorrhage. Its effects on ovarian and liver ischemia have been previously
studied, and it has been shown to improve I/R injury.

Objective: In our study, investigation the potential therapeutic effects of nimodipine on
experimental testicular torsion/detorsion model was aimed.

Materials and Methods: Forty male Wistar-Albino rats, weighing between 250-300 grams,
were divided into 5 groups (n=8); sham group, testicular torsion group (TT), testicular
torsion/detorsion group (TT/D), testicular torsion + nimodipine group (TT/N), and testicular
torsion/detorsion + nimodipine group (TT/D/N). Before sacrifice, blood samples were
collected from the rats to analyze SOD activity, serum MDA and testosterone concentrations.
Testicular tissue samples were prepared for light and electron microscopic examinations.
Additionally, testicular tissue sections were investigated immunohistochemically for the
apoptotic marker caspase-3 and the inflammation marker TNF-a.

Results: In the TT and TT/D groups, thickening, hemorrhage, and edema in the tunica
albuginea, degenerative, lytic, and apoptotic changes in the seminiferous tubules, edema and
hemorrhage in the interstitial area, and degenerative changes in Leydig cells were observed.
In the groups treated with nimodipine (TT/N and TT/D/N), a relatively normal morphology
was observed. Significant increases in caspase-3 and TNF-a immunoreactivities were seen in
the seminiferous tubule cells and Leydig cells in the interstitial area of the TT and TT/D
groups, while both immunoreactivities were significantly reduced in the TT/N and TT/D/N
groups. In the TT and TT/D groups, a significant increase in serum MDA concentrations was
observed, while SOD activity and serum testosterone concentrations were markedly
decreased. In the TT/N and TT/D/N groups, SOD activity and serum testosterone
concentrations showed significant increases compared to the damage groups, while serum
MDA concentrations were significantly decreased.

Conclusion: In conclusion, nimodipine treatment demonstrated therapeutic effects on the
structural changes and biochemical impairments observed in the TT and TT/D groups,
suggesting that it could be used as an alternative therapeutic agent in testicular I/R injury.
However, further experimental and clinical studies are needed to confirm these findings.

Keywords: Testicular torsion/detorsion, nimodipine, calcium channel blocker.
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Abstract

Introduction: Polycystic Ovary Syndrome (PCOS) is a common endocrine disorder in women,
associated with various metabolic and reproductive health issues, including potential muscle
tissue degeneration. Nicotinamide Riboside (NR) is a compound known for supporting
cellular energy metabolism and reducing inflammation. This study investigates the effects of
NR on muscle tissue degeneration associated with PCOS.

Objective: This study aimed to evaluate the therapeutic potential of Nicotinamide Riboside
(NR) in the context of Polycystic Ovary Syndrome (PCOS) by assessing histopathological
changes in femoral muscle tissues across different experimental groups.

Materials and methods: Femoral muscle tissue samples were fixed in 10% neutral buffered
formalin for 48 hours, followed by graded dehydration and xylene clearing. The tissues were
then embedded in paraffin, sectioned at a thickness of 4 um, and mounted onto slides. The
slides were incubated at 60°C for 30 minutes and deparaffinized using a series of xylene
treatments. After rehydration, the sections were stained with hematoxylin for nuclear
visualization and counterstained with eosin for cytoplasmic contrast. Subsequent to
dehydration and xylene clearing, the sections were mounted with Entellan and examined
under a light microscope to evaluate tissue morphology.

Results: In the control group, the striated muscle tissues maintained a normal histological
architecture. In contrast, the PCOS group exhibited significant degeneration of striated muscle
cells, characterized by myofibril separation, disruption of the connective tissue matrix,
increased fibril content in the connective tissue, and infiltration of inflammatory cells into the
connective tissue. The NR group showed an improvement and significant reduction in
myofibril separation in the striated muscle cells compared to the PCOS group, with features
more closely resembling those of the control group. However, the number of inflammatory
cells remained higher in the NR group than in the control group but lower than in the PCOS
group.

Conclusion: These findings suggest that NR may have a therapeutic role in alleviating muscle
tissue degeneration associated with PCOS.

Keywords: Polycystic Ovary Syndrome (PCOS), Nicotinamide Riboside (NR)
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Abstract

Introduction: Alzheimer's disease (AD) is a chronic complex neurodegenerative disease
characterized amyloid plaques and neurofibrillary tangle formation, loss of neurons and
synapses, and marked atrophy in the brain. Transforming growth factor B1 (TGF-B1) is an
important growth factor with critical roles in cell metabolism, tissue homeostasis, neuronal
development, and synaptic plasticity.

Aim: This study, it was aimed to examine the effect of TGF-B1 on the regulation of a, B, and
y-secretase enzymes, AB-40 accumulation, apoptosis, and neuronal damage in experimental
AD-like disease model.

Material-Method: Eighty-eight male Swiss-Albino mice were randomly divided into 5 groups;
the control group without any treatment, the sham group in which only saline as applied, the
group in which TGF-3 was administered, the experimental group in which Scopolamine was
applied for 28 days, and the treatment group in which Scopolamine and TGF-B1 was applied.
The mice in the treatment group were also divided into 2 subgroups. To examine the long-
term effects of the applied methods, sham, TGF-B1 control, experiment, treatment-1, and
treatment-2 groups were followed until the 56th day, and the Moris water maze test (MWM)
was applied on the 28th and 56th days, and memory functions were examined. Hippocampus
and prefrontal cortex tissues taken from all groups on the 28th and 56th days were examined
by light and electron microscopic, immunohistochemical, and biochemical methods. The
GraphPad Prism and SPSS-23 software was used to evaluate the obtained data and to
determine whether the data have a normal distribution, The "D'Agostino & Pearson omnibus
normality test" was carried out. Mann Whitney U test was used to compare the differences in
immunoreactivity scores and biochemical data expression discrepancies between
experimental and control groups.

Results: In the MWM test, it was observed that memory performance decreased in the
experimental groups, while memory performance in the treatment groups increased
statistically significantly compared to the experimental group. In the experimental group, it
was observed that AB-40 and caspase-3 immunoreactivity increased statistically significantly
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in the hippocampus and prefrontal cortex on the 28th and 56th days, and immunoreactivity
decreased significantly as a result of TGF-B1 treatment. Structural changes were detected in
neurons and glial cells in the experimental groups in light and electron microscopic
examinations. It was noteworthy that cellular changes were relatively reduced in the TGF-1
treatment groups. It was observed that a-secretase expression decreased significantly in the
experimental groups compared to the control group, and increased significantly in the
treatment groups.

Conclusion: As a result of, it can be effective in preventing the disease with its regulatory role
on a, B, and y-secretase enzymes. When all the findings were evaluated together, it was
concluded that TGF-B1 could be evaluated as a therapeutic agent in Alzheimer's disease.
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Abstract

Introduction: COVID-19, first identified in 2019, has rapidly evolved into a global pandemic,
posing significant public health challenges worldwide. The virus has caused widespread
illness and death, overwhelming healthcare systems and prompting urgent research into its
effects. Pregnant women and newborns are considered particularly vulnerable due to potential
complications arising from infection. Understanding the specific impact of COVID-19 on
these groups is crucial for developing targeted healthcare strategies.

Objective: This study aimed to investigate the effects of COVID-19 on pregnant women and
their newborns. By focusing on the analysis of histopathological changes in placental and
umbilical cord tissues associated with COVID-19, we evaluated maternal and neonatal
outcomes to determine the impact of COVID-19 on pregnancy and birth. Through this
examination, we aimed to provide insights into the risks and implications of COVID-19 for
these vulnerable populations.

Material-Method: We conducted histopathological examinations of placentas and umbilical
cords from two groups of pregnant women. Group I comprised women who had never tested
positive for COVID-19 during pregnancy (n = 20), while Group II included women who had
contracted COVID-19, displayed mild to moderate symptoms, and recovered before delivery
(n = 23). Additionally, immunofluorescence techniques were employed to detect macrophage
activity in the umbilical cord. Prenatal assessments included maternal complete blood counts
and coagulation assays (n = 40 in both groups). Neonatal outcomes were evaluated based on
birth weight, length, head circumference, and APGAR scores (n =40 in both groups).

Results: Our findings indicate that COVID-19 induces placental and umbilical cord
inflammation and results in maternal and foetal vascular malperfussion. Immunofluorescence
analyses showed a significant increase in umbilical cord macrophage numbers and the
macrophage-to-total cell ratio in the COVID-19 group. This study is the first to report on
macrophage activity in Wharton's jelly in pregnant women who have recovered from COVID-
19. Furthermore, we found that COVID-19 shortens gestation periods and reduces maternal
haemoglobin levels.

Conclusion: COVID-19 with mild to moderate symptoms during pregnancy causes notable
alterations in the placenta and umbilical cord but, fortunately, does not significantly affect
neonatal outcomes.

Keywords: COVID-19, immunofluorescence, inflammation, macrophage, placenta, umbilical
cord
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Abstract

The objective of this study was to examine the impact of varying doses of boric acid (BA) on
pregnant rats with experimentally induced periodontitis by ligature.

In the study, 60 Wistar Albino adult female rats were randomly divided into six groups. The
groups were as follows: A periodontally healthy, non-pregnant control group (NL, n:10); A
periodontally healthy, pregnant control group (NLP, n:10); A periodontitis and pregnant group
not administered BA (LP, n:10); A periodontitis, pregnant group administered 1.5 mg/kg/day
BA (BA1, n:10); Periodontitis and pregnant group administered 3 mg/kg/day BA (BA3, n:10);
Periodontitis and pregnant group administered 6 mg/kg/day BA (BA6, n:10). The
administration of BA was conducted via intraperitoneal injection to the pregnant rats over a
period of 20 days. At the end of 20 days, blood samples were collected from the rats and the
expression of 1L-33, TNF-alpha, IL-6, IL-1p and RANKL was determined using the ELISA
method. Malondialdehyde (MDA) and glutathione (GSH) were quantified in liver and
placenta tissues obtained from all rat groups. The expression of interleukin-33 (IL-33),
tumour necrosis factor-alpha (TNF-alpha), IL-6, IL-1beta and receptor activator of nuclear
factor-kappa beta ligand (RANKL) in gingiva, liver and placenta tissues was evaluated
histopathologically and immunohistochemically.

No significant difference was observed between the initial and final weight measurements and
the number of gestational sacs in the experimental groups (p>0,05). However, the formation
of gestational sacs was not observed in three rats within the BA6 group. A comparison of the
gingival tissues of the groups revealed that the BA treatment resulted in an improvement in
the histological appearance and scoring at the treatment period (p<0,05). The highest
expression of RANKL was observed in the gingival tissue in the immunohistochemical
examination. The expression of IL-1 in liver tissue was observed in all groups. However, there
was a notable expression of IL-33 and RANKL. While the placenta of the periodontitis
pregnant group exhibited prominent degeneration, the BA3 group demonstrated a notable
reduction in such alterations. The expression of RANKL was markedly positive in the PG and
BAG6 groups, while it was only moderately positive in the BA1 and BA3 groups (p<0.05).

In conclusion, in this experimental study, 1.5 mg/kg and 3 mg/kg BA treatment was effective
in the improvement of periodental infection in pregnant rats in biochemical and
histopathological examinations, but 6 mg/kg BA treatment did not improve the
histopathological findings of pregnancy development and had a negative effect.

Keywords: Periodontitis, pregnancy, rat, ligature, boric acid
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Abstract

Introduction: Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal malignancy,
representing approximately 90% of all pancreatic cancers and characterized by an
exceptionally low five-year survival rate of around 10% due to its aggressive nature and
typically late diagnosis. Recent research has identified Lactate dehydrogenase A (LDHA) as a
pivotal enzyme in the metabolic reprogramming of PDAC cells, specifically through its role
in the Warburg effect, where glycolysis predominates even in the presence of oxygen.
Targeting LDHA has shown promise in inhibiting tumor growth and altering the tumor
microenvironment. Additionally, benztropine, traditionally used as an antiparkinsonian drug,
has emerged as a potential therapeutic agent in PDAC, demonstrating efficacy in reducing
tumor growth and metastasis by modulating the tumor microenvironment.

Aim: This study aims to investigate the therapeutic potential of combining LDHA inhibition
with benztropine in PDAC cell lines.

Material-Method: PDAC cell lines, PANC-1 and MIA PaCa-2, were utilized to evaluate the
effects of various treatments. The cells were divided into four experimental groups: control
(treated with DMSO), LDHA inhibition (treated with FX-11), benztropine, and the
combination of LDHA inhibition with benztropine. Cell viability was assessed using the
Sulforhodamine B (SRB) assay, with promising drug combinations further validated through
the CellTiter-Glo assay. Synergistic interactions between treatments were quantified using the
SynergyFinder online tool, and combination indexes (CI) were calculated. The
antiproliferative effects of individual drugs and their combinations were analyzed through
colony formation assays, while apoptosis was measured using the TUNEL assay.

Results: The combination of LDHA inhibition and benztropine at various concentrations
demonstrated significant synergistic effects in PDAC cell lines. Notably, the combination
index (CI) values, indicating synergy (CI < 1), were 0.74 for 20 uM benztropine combined
with 20 uM FX-11 in MIA PaCa-2 cells, and 0.01 for the same combination in PANC-1 cells.
These synergistic combinations effectively induced apoptosis and completely inhibited colony
formation in cancer cells, while treatment with the individual agents alone produced minimal
effects. These results suggest a synthetic lethality achieved through the concurrent inhibition
of LDHA and benztropine in pancreatic cancer cells.

Conclusion: This study reveals that combining LDHA inhibition with benztropine
significantly enhances the therapeutic effects in PDAC cell lines, leading to increased
apoptosis and complete inhibition of colony formation. The observed synergy suggests that
this combination could offer a promising new approach for improving treatment outcomes in
pancreatic cancer.
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Abstract

Introduction: The placenta, umbilical cord (UC), and associated amniotic membranes are
typically regarded as residual organs of parturition and are discarded after birth. Despite
having reached the final stages of differentiation, these are significant interest due to the
presence of epithelial and mesenchymal cellular components.The epithelial tissue that covers
the UC is typically referred to as the 'umbilical cord epithelium' or 'cord lining' in previous
studies. These terms refer exclusively to the surface epithelium sheath. It is therefore more
informative to use the term 'umbilical cord epithelium' (UCE) in order to distinguish it from
its placental counterpart, as opposed to simply referring to it as amniotic epithelium.In the
period following the historically significant articles, only a few more from the 1980s to the
early 2000s have concentrated exclusively on the tissue specimens. The objective of these
studies was to assess the distribution of cytoskeletal and cornified epithelial cell-specific
proteins. More recently, some stem cell markers have been investigated in this relatively
unidentified epithelial tissue.

Objective: The objective of this study is to provide a detailed description of the distinct
structural characteristics and the abundance of specific proteins in this unique UCE, many of
which have not yet been demonstrated in previous studies.

Material — Method: UCs were obtained by Caesarean section, approximately 20 cm away
from the umbilicus, specifically from the proximal one third of the cord. Samples were placed
in appropriate fixatives for examination under light, transmission and scanning electron
microscopes. Toluidine blue stained semi-thin sections and periodic acid-Schiff stained and
hematoxylin-eosin stained cryosections were examined under light microscope. Several
cytoskeletal, basement membrane and junctional proteins immunofluorescence (IF) stained
and observed by super-resolution confocal microscopy.

Results: UCE displayed a range of stratification, ranging from a single squamous layer to 4-5
layers of round/cuboid cells, challenging the notion of considering it as a single-layered
structure. During TEM observations of control cords, it was noted that the outer lining of the
cords exhibited distinctive features that could not be classified among the known epithelial
types due to the high degree of variability observed. Moreover, our IF findings have revealed
several distinctive structural features and provided detailed insights into selected in situ
protein distributions.
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Conclusion: Our study offers a comprehensive overview of the human UCE. It is not accurate
to consider UCE as representing a single or stratified epithelial form. It constitutes a discrete
entity, exhibiting a thickness of between two and five layers, situated in close proximity to the
continuous basal membrane.

This study received partial funding from TUBITAK 121S821 and the Ankara University
Scientific Research Fund TSG-2020-2545.
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Abstract

Introduction: Male infertility is known as the inability of a couple to have children due to
various known or yet undetermined reasons such as hormonal disorders, infections,
varicocele, cryptorchidism in the male individual. In these couples, the woman has no
impediments to pregnancy and the success rates of treatment with assisted reproductive
techniques (ART) are considered to be high. Intrauterine insemination (IUI) is preferred as
first-line treatment in this group of patients because it is cheaper, easier to use and less
invasive than other ART, but its success rate is lower than in vitro fertilisation (IVF) and
intracytoplasmic sperm injection (ICSI). Semen analysis is one of the first steps in
determining the cause of infertility and provides important information for the selection of
ART. In the treatment of male infertility with IUI, studies on the effect of semen parameters
on pregnancy outcomes have reported very variable results and have emphasised the need for
comprehensive studies on this topic.

Objective: The aim of this study was to investigate the predictive effect of sperm parameters
on pregnancy in couples who planned IUI treatment for male infertility.

Material and Methods: In our study, spermiogram data obtained from 57 couples diagnosed
with male infertility who applied to Gaziantep Cengiz Gokcek Obstetrics and Gynecology
Hospital ART Clinic and underwent IUI between July 2021 and July 2023 and demographic
data of the patients were used. Before IUI, ovulation induction with aromatase inhibitor and
recombinant FSH was performed in the female patient. Semen was collected from the male
patient on the day of the procedure, semen analysis was performed and the semen prepared by
applying the semen preparation protocol was injected into the uterus with an insemination
catheter. Pregnancy of the patients was evaluated with serum beta hCG on the 14th day after
the procedure.

Results: In our study, the positive pregnancy rate in couples who underwent IUI was 10.5%
(6/57).A significant correlation was found between patients' Total Progressive Motile Sperm
(TPMS) density and post-wash Total Progressive Motile Sperm Count (TPMSC) and
pregnancy positivity (p=0.035, p=0.017) (Table).

Conclusion: It has been observed that the calculation of TPMS density and post-wash TPMSC
in the semen evaluation performed at the first visit of couples presenting to the clinic for male
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infertility is an important step in predicting pregnancy outcome. We believe that by assessing
TPMS density in these patients, pregnancy outcome can be predicted and unnecessary [UI
procedures avoided.
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Abstract

Background: Doxorubicin (DOX) is one of the well-known chemotherapeutic agents used to
treat various cancers, including lung cancer. However, due to cancer cells' resistance to
cytotoxic drugs, chemotherapeutic treatment may not be effective. Therefore, there is a need
for new strategies for the delivery of these types of drugs. Electroporation (EP)-based
treatments that cause increased plasma membrane permeability have recently received
significant attention. EP reduces the required dosage of cytotoxic drugs while increasing their
efficacy.

Aim: The aim of this study is to investigate the effect of electroporation in enhancing the
cytotoxic effects of DOX on A549 cells.

Methods: The lung cancer A549 cells were treated with DOX (1.6 pM) alone, in combination
with EP, and without EP. In the EP experiment, control cells and cells treated with a low DOX
concentration were placed into a cuvette with aluminum electrodes and pulsed with 8 square
pulses of 1000V/cm, 1500V/cm, and 2000V/cm, with a pulse duration of 0.1ms. The cell
viability was evaluated by the PrestoBlue assay after 24 hours. Holotomographic microscopy
was used to observe the morphological changes in cells.

Results: Electroporated cells were found to have lower viability compared to control cells. A
statistically significant decline in cell viability was seen in cells treated with DOX and EP
compared to those treated with DOX alone. Additionally, when comparing cells treated with
DOX and EP at different pulses, a significant decrease in cell viability was found at 1500
V/cm and 2000 V/em compared to 1000 V/em. No statistically significant difference in cell
viability was observed between DOX treatment at 1500 V/em and 2000 V/cm pulses.
According to holotomography results, cell membrane blebbing and vesicle formation were
notably observed in cells treated with DOX alone and in EP-applied DOX-treated cells. When
comparing the DOX alone with EP-applied DOX-treated cells, apoptotic figures were
observed to be more in combination with DOX with EP.

Conclusion: Our results demonstrated that electroporation enhanced the cytotoxic effect of
DOX by inducing apoptotic body formation in lung cancer cells. It was concluded that

electroporation may improve the effectiveness of drugs in treating lung cancer.

Keywords: lung cancer, electroporation, holotomography, doxorubicin
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Abstract

Introduction: Infertility affects 10-20% of sexually active couples and male-related factors
contribute 30-50% of these cases. Obtaining sperm from spermatogonial stem cells (SSC) by
in vitro spermatogenesis in infertile patients is the promising approache for couples who want
to have their own biological children. Three-dimensional (3D) in vitro culture systems mimic
in vivo environment by cell-cell and cell-extracellular matrix (ECM) interactions. Germ and
somatic cells can reorganize to form testis organoid or culture of testicular pieces support
differentiation of SSCs into sperm by 3D culture systems. One of the most important
limitations of these approaches is that the culture media are supplemented with undefined
nature of serum and/or xenogenic growth factors. It is known that platelet rich plasma (PRP)
has a regenerative effect on spermatogenesis and testicular regeneration after testicular
damage and PRP maintains the proliferation and function of SSCs in vitro.

Objective: Activated PRP can preserve the SSC pool in testicular organoids and support
spermatogenesis in vitro. To test this assumption, it was aimed to evaluate the effect of
activated PRP on spermatogenesis in 3D testicular organoid cultures.

Material and method: Prepubertal C57BL/6 testicular cells were cultured in culture medium
supplemented with activated PRP by ultra-low attachment and air-liquid interphase culture
methods for 6 weeks, and the effect of activated PRP on in vitro spermatogenesis was
evaluated histomorphometrically and immunohistochemically at 1, 3, 4 and 6 weeks.

Results: In testicular organoids supported with 10% PRP, the SSC pool was preserved for 6
weeks and the number of ID4(+) SSCs was found to be higher than in testicular organoids
supported with 10% KSR and 5% FBS+5% KSR at 3, 4 and 6 weeks. In testicular organoids
supported with 10% PRP, the number of SCP3(+) spermatocytes remained constant from
week 1 to 6 and higher than in testicular organoids supported with 10% KSR and 5%
FBS+5% KSR at 4 and 6 weeks. In testicular organoids supported with 10% KSR, 5%
FBS+5% KSR and 10% PRP, the ACR(+) round spermatids was observed at week 3 and the
number of ACR(+) spermatids was higher in testicular organoids supported with 10% PRP
compared to testicular organoids supported with 10% KSR at week 4.

Conclusion: The overall data demonstrated the positive effect of activated PRP on in vitro
spermatogenesis. Thus, activated PRP can be used as a safe culture platform in the the
teratment of infertility without risk of potential immunological reaction and viral
contamination.
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Abstract

Introduction: Rheum ribes L. (Isgin) is a rhubarb species from the Polygonaceae family,
which grows naturally mostly in the Eastern Anatolia Region of Turkey and attracts attention
with its high anthraquinone content. It is also used in traditional medicine to combat diseases
such as stomach and kidney disorders, diabetes, cholesterol, and in pharmacology as an anti-
aging, cell regenerator, antimicrobial, aphrodisiac, anti-inflammatory and antioxidant.

Objective: This study investigates the comparative effect of 96% and 70% ethanol (EtOH)
extracts of stem, root and seed parts of Rheum ribes L. on the viability rates of normal and
hypoxia-exposed TM3 mouse Leydig cells based on the antioxidant and cell regenerative
properties reported in the literature.

Material-Method: The stem, root and seed parts of the plant were dried and powdered and
96% and 70% EtOH extracts were obtained by maceration method. TM3 cell line was
cultured under in vitro conditions. Then the cells were planted in 96-well plate dishes. 3-(4,5-
Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide (MTT) assay analyses were
performed for all extracts in the concentration range of 0.0025-0.5 mg/mL at 24-48-72 hours.
The first concentration showing a significant difference compared to the control was applied
to cells exposed to hypoxic environment (200 uM CoCl2) for 24 hours and the viability rates
(%) were determined by the MTT assay. The findings were analyzed statistically and p<0.05
was accepted as significant.

Results: Lower concentrations of 70% EtOH stem extracts and higher concentrations of 96%
EtOH stem extracts significantly increased cell viability at 48 hours. Under hypoxic
conditions, both extracts improved viability compared to the hypoxia control, with 96% EtOH
being more effective than 70% EtOH (26% and 12%, respectively). For root extracts, 70%
EtOH was more effective at 48 hours, but under hypoxia, viability in 96% EtOH extracts
increased significantly (74%), nearing control group levels. For seed extracts, higher doses of
70% EtOH increased viability more than 96% EtOH at 48 hours. In hypoxia, 70% EtOH was
more effective than both 96% EtOH and the control (viability increase rate; 70% EtOH:
168%, 96% EtOH: 106%).

Conclusion: Both 70% EtOH and 96% EtOH extracts obtained from stem, root and seed parts
of R. ribes L. species seem to increase the viability rate significantly compared to the control
group under hypoxic conditions. However, 96% EtOH seed and root extracts and 70% EtOH
seed extract seem to show antioxidant properties by protecting cells from hypoxic
environment compared to the control group.

Keywords: Cell viability, hypoxia, normoxia, Rheum ribes L., TM3 Leydig cell
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Abstract

Introduction: Poultry have eyes with excellent resolution and very good vision. Anatomically,
the organ of vision consists of the eyeball (bulbus oculi) and the appendages (organa oculi
accesoria). The histologic structure of the eyeball consists of three layers: tunica fibroza
(tunica externa), tunica media (uvea) and tunica interna (retina).

Purpose: In the literature search, histologic studies were found in various avian species, but
they were not detailed in terms of immunohistochemical staining. The aim of this study was
to determine the histological structure of goose eyes as well as the immunohistochemical
localization of TGF-a and TGF-B1 and to contribute to the literature.

Materials and Methods: In our study, eye tissues of eight geese slaughtered for consumption
by local breeders were used as material. Crossmann's Triple Staining technique was used to
show the general histological structure of the tissue and immunohistochemical procedures
were performed to examine the immunohistochemical localization of TGF-a (Transorming
growth factor- o) and TGF-B1 (Transorming growth factor- f1).

Results: Examination of the eye tissue identified cornea and sclera. A layer of hyaline
cartilage was detected in the sclera. The corneal epithelium was found to consist of
multilayered squamous non-keratinized epithelium. Keratocytes were distinguished in the
stroma. The descement membrane was observed in the lowest layer. Striated muscles are
detected in the iris of the uvea. In addition, the stroma of the corpus ciliare and processus
ciliaris and the pigmented and non-pigmented epithelial layer were differentiated. It has been
observed that the retina consists of ten layers. TGF-a and TGF-B1 immunoreactivity was
determined in avian eye tissue. TGF-B1 was found to react more intensely than TGF-a.

Conclusion: It was determined that TGF-B1, which acts as an immunosuppressor in eye tissue,
was secreted in the iris and processus ciliaris and also showed immunoreactivity in the
corneal stroma. In contrast, TGF-a was found to give a very weak immunoreactivity in the
goose eye. In this study, the presence of TGF-a and TGF-B1 in poultry eye tissue was
determined.
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Abstract: Autoimmune hepatitis (AIH) is a chronic inflammatory liver disease of yet
unknown etiology characterized by elevated serum levels of immunoglobulin G (IgG), and
autoantibodies. It shows pathologically plasma cell-dominated inflammatory cell infiltration
and signs of interface hepatitis. T follicular helper (Tth) cells have been shown to play a
crucial role in autoimmune diseases by producing interleukin (IL)-21. However, its role in
AIH remains to be further elucidated. In the present study, we aimed to examine the gene
expression of IL-21, and protein expression of CXCRS, PD-1, and ICOS in AIH biopsies and
to determine the role of the tissue-resident Tth cells in the pathogenesis of AIH.

Eighteen healthy subjects and twenty patients with AIH were included in the current
investigation. qRT-PCR quantified the expression of the IL-21 gene. Immunofluorescence
double staining was used with the CD4+CXCR5+, PD-1+CXCR5+, and PD-1+ICOS+
combinations to demonstrate the role of tissue-resident Tth cells in AIH. Compared to healthy
controls, AIH patients exhibited significantly greater CD4+CXCRS5+, PD-1+CXCR5+, and
PD-1+ICOS+ Tth cells in their inflammatory cells (p < 0.05), respectively. Compared to
healthy controls, AIH had a reduced IL-21 expression (p < 0.001).

In summary, compared to healthy controls, the liver biopsies of patients with AIH showed a
substantial increase in the number of tissue-resident Tth cells, specifically CD4+CXCR5+,
PD-1+CXCR5+, and PD-1+ICOS+. Despite this increase, AIH patients had much lower
levels of IL-21 gene expression. These results suggest that Tth cells may be involved in the
pathology of AIH. However, the lower expression of IL-21 indicates that these cells have a
more intricate role in AIH, requiring greater investigation into the processes behind their
activity.
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Abstract

Introduction: Histone methylation, involving methylation of lysine or arginine residues of
histones, is a key epigenetic mechanism that regulates gene expression during oocyte
maturation and follicle development. The histone lysine methyltransferases, G9A and ASHIL,
and key histone methylation marks, H3K4me3 and H3K36me3 are important for normal
oogenesis and early embryo development, determining their expressional changes during
ovarian aging would be important to understand the underlying reasons of fertility loss along
with maternal aging.

Purpose: In this study, we aimed to determine spatiotemporal distributions of the G9A and
ASHIL proteins and the methylation marks as well as global DNA methylation and
transcriptional activity in postnatal mouse ovaries.

Materials-Methods: Three groups were created from Balb/C female mice ovaries, including
pubertal (7-week-old, n=7), postpubertal (18-week-old, n=7), and aged (52-week-old, n=7).
Immunohistochemical staining was performed for the G9A and ASHIL proteins, H3K4me3
and H3K36me3 marks as well as for pS2 (transcriptional activity marker) and SmC (global
methylation marker). Obtained data were analyzed with ImageJ program and then with one-
way ANOVA for statistical significance (P<0.05).

Results: G9A showed both nuclear and cytoplasmic localization in oocytes and granulosa
cells of growing follicles as well as in stromal cells of all groups. Its level increased in the
postpubertal group compared to the pubertal group (P<0.01). Similarly, ASHIL was
intensively expressed in oocytes and granulosa cells of growing follicles, but no differences
were noted. H3K4me3 expression was detected highly in the nuclei of granulosa cells of
follicles at different developmental stages as well as in the nuclei of stromal, luteal and theca
cells. Its relative levels gradually decreased from puberty to aged groups, especially in the
granulosa and theca cells of secondary, preantral, and antral follicles (P<0.05). The
H3K36me3 expression was strongly expressed in the nuclei of granulosa and stromal cells,
and its relative levels reduced in granulosa and theca cells of primary, secondary, and
preantral follicles as well as in the granulosa and theca lutein cells in the aged group (P<0.05).
While pS2 level in the secondary and preantral follicles, and granulosa lutein and theca lutein
cells gradually decreased from puberty to aged groups (P<0.05), SmC staining in granulosa
cells of primary follicle and granulosa lutein cells decreased in the aged ovaries (P<0.05).
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Conclusion: The alterations in histone lysine methyltransferases and their methylation marks
may be associated with altering gene expression during ovarian aging, associated with fertility
loss.

Keywords: follicles, ovarian aging, histone lysine methyltransferases, histone methylation,
transcriptional activation, global DNA methylation
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Abstract

Introduction: Colorectal (CRC) cancers rank among the most lethal malignancies globally,
characterized by high incidence and poor survival rates. Despite advances in treatment,
resistance to current therapies remains a significant challenge, underscoring the need for novel
therapeutic strategies. Leflunomide, an immunomodulatory drug, inhibits dihydroorotate
dehydrogenase, thereby disrupting nucleotide synthesis and exhibiting potential anti-cancer
effects. Sorafenib, a multi-kinase inhibitor, is utilized in treating advanced cancers by
targeting key pathways involved in tumor growth and angiogenesis. While both drugs have
shown promise individually in preclinical models, their combined efficacy in CRC cancers
has yet to be fully explored.

Aim: This study aims to evaluate the combined anti-cancer effects of Leflunomide and
Sorafenib in CRC cancer model, with the goal of determining whether this combination offers
enhanced therapeutic benefits.

Material & Methods: HCT116 (CRC), cell lines were used to investigate the potential
synergistic effects of Leflunomide and Sorafenib. The half-maximal inhibitory concentration
(IC50) for each drug was determined via SRB assays. A matrix dose-response analysis was
then conducted using Synergy Finder to assess the synergistic potential of the drug
combination, with combination index (CI) values guiding further assays. Functional studies
included TUNEL assays to measure apoptosis, CellTiter-Glo assays for time-dependent cell
viability, and colony formation assays (CFA) to assess long-term clonogenic potential. All
experiments were performed in triplicate to ensure reproducibility and statistical validity.

Results: The combination of Leflunomide and Sorafenib resulted in a significant reduction in
cell viability and proliferation, with a marked increase in apoptosis in both CRC cancer cell
line compared to monotherapy or control groups. Notably, the combination index (CI) was
calculated to be 0.7, suggesting a synergistic interaction between Leflunomide and Sorafenib.

Conclusion: The combination of Leflunomide and Sorafenib demonstrated a synergistic effect
in reducing cell viability and proliferation while significantly enhancing apoptosis in
colorectal cancer cell line. These findings suggest that the combined use of these two drugs
could offer a promising therapeutic strategy for improving outcomes in these challenging
malignancies, warranting further investigation in preclinical and clinical settings.
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Abstract

Introduction: Emerging evidence suggests that disruptions in the ubiquitin-proteasome system
(UPS) and autophagy, which are essential for degrading misfolded or dysfunctional proteins,
contribute to Parkinson's Disease (PD). Notably, lysine-63 (K63) polyubiquitination, which
facilitates autophagic protein degradation within the UPS, might play a critical role in PD
neuropathogenesis. Understanding the molecular mechanisms governing K63 poly-
ubiquitination is therefore crucial for elucidating PD etiology and developing new treatments.

Objective: This study aimed to examine the effects of BRCC3, a K63-specific deubiquitinase,
gene knockout on the autophagy pathway in a rotenone-induced sporadic in vivo PD model
through histological, biochemical, and molecular analyses.

Material-Metod: Ninety-six adult male Sprague Dawley rats were utilized, divided into four
groups of 24: Control, Parkinson, Parkinson+Niosome, and Parkinson+Niosome-siRNA.
Parkinson's disease was induced in all groups except the Control group using 2 mg/kg
intraperitoneal rotenone over 35 days. Control and Parkinson groups received three 0.2 ml
doses of physiological saline at 48-hour intervals. The Parkinson+Niosome and
Parkinson+Niosome-siRNA groups received empty niosomes and niosome-siRNA complexes
in physiological saline at 48-hour intervals, respectively. Behavioral tests were conducted on
days 0, 21, and 42. The efficacy of niosome-siRNA complexes in reaching the brain was
assessed using an in vivo imaging system (IVIS). Histopathological changes were evaluated
through hematoxylin and eosin and toluidine blue staining. Real-time quantitative PCR (RT-
gPCR) and immunohistochemical analyses were performed to measure changes in autophagy-
related molecule expression. Oxidative stress effects were quantified using malondialdehyde
(MDA) and superoxide dismutase (SOD) enzyme-linked immunosorbent assays (ELISA).

Findings: IVIS analyses indicated that the niosome-siRNA complex reached the brain within
3 to 5 hours of injection and was detoxified within 24 hours. Behavioral tests showed that the
niosome-siRNA group had a significant increase in distance traveled and a significant
decrease in immobility and catalepsy scores compared to the Parkinson and
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Parkinson+Niosome groups (p<0.05). Histopathological analysis revealed significantly
decrease in Lewy body-like changes and degenerative neurons in the niosome-siRNA group
compared to the Parkinson and Parkinson+Niosome groups (p<0.05). RT-qPCR and
immunohistochemistry demonstrated that LC3II and Beclin-1 mRNA and protein levels were
over four times higher in the niosome-siRNA group (p<0.005). Biochemical analyses showed
that MDA levels were half and SOD activity was approximately twice as high in the niosome-
siRNA group compared to the Parkinson group (p<0.05).

Conclusion: Preclinical findings suggest that BRCC 3 may be a promising therapeutic target
for the PD management via autophagy and antioxidant system re-activation.

Keywords: Autophagy; BRCC3; Gene Knockout; Parkinson's Disease; siRNA
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Abstract

Aim: Sepsis is an infection that triggers abnormal inflammatory and immune responses.
Cytokines cause production of reactive oxygen species, apoptosis and cell dysfunction,
leading to organ failure and death. In sepsis, toxins of pathogens or inflammatory molecules
can cause liver damage. Nicotinamide mono nucleotide (NMN) is a precursor of nicotinamide
adenine dinucleotide (NAD+). Administration of NMN decreases intracellular NAD+ levels,
and protects organs against oxidative stress and many diseases. In this study, it was
investigated whether NMN prevented oxidative stress and liver injury in sepsis.

Material and method: 21 female rats of the Sprague Dawley were used. The rats were
randomly divided into 3 groups. The control group consisted of healthy rats. The sepsis model
was established with cecal ligation perforation (CLP) to the CLP group. The CLP+NMN
group were given NMN at a dose of 500 mg/kg intraperitoneally 30 minutes before and 12
hours after sepsis was established. At the end of the experiment, ovaries and blood samples
were taken, later histological and biochemical evaluations were performed.

Results: The control group had healthy ovarian tissue appearance. In the CLP group, liver
tissues exhibited marked edema, degeneration, disorder of arrangement. Increased number of
inflammatory cells were available. Liver injury symptoms become much more obvious. In
CLP+NMN group, histological alterations were ameliorated. Edema, degeneration and
inflammatory cells were decreased. The biochemical parameters were indicated that CRP
levels increased significantly in the CLP group and decreased in CLP+NMN group.

Conclusion: The results showed that NMN reduced cellular damage in liver tissue when given
before and after sepsis. These findings support that NMN can be used as a protective and

therapeutic agent in the treatment of liver damage in sepsis.

Key Words: Oxidative stress, Nicotinamide Mono Nucleotide, liver, rat, sepsis.
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Abstract

Introduction: Human uterine leiomyosarcoma (uLMS) is a challenging malignancy with
complex diagnostic and therapeutic aspects. SK-UT-1 cell line is a key research model used to
study the molecular mechanisms of uLMS and test new treatment strategies. Toll-like
receptors (TLRs) are crucial in the immune system's response to pathogens, triggering
inflammation. Phytochemicals like those in Vitex agnus-castus (VAC) have been shown to
regulate TLRs. VAC's essential oils and phenolic compounds possess antioxidant properties,
which may influence inflammatory pathways and modulate oxidative stress, potentially
affecting TLR signaling in cancer and immune responses.

Objective: The aim of this study is to contribute to the elucidation of the therapeutic effects of
Vitex agnus-castus in uterine leiomyosarcoma by demonstrating its link with the regulation of
TLRs and by affecting TLR-mediated pathways of its phytochemical components.
Material-Method: The main stock was prepared by dissolving 950 pl of commercially
available VAC oil with 20 pl of Tween 20 and adding 1000 pl of DMEM (48.22% VAC, 1%
Tween20). The main stock was diluted 100X and working doses were determined. SK-UT-1
cells were incubated for 24 hours by taking 1, 5, 10, 25, 50, 100% of the working stock. In
addition, the effect of the solvent was observed by applying the same ratios of solvent. The
IC50 dose of VAC oil on SK-UT-1 cells was determined by XTT assay. The effective dose
was given to the cells and incubated for 24 hours. Then, total RNA was isolated from the
cells. TLRs (1-10) and Myd expression were analyzed by qRT-PCR. Statistical analysis of the
data was performed using the GraphPad Prism program and p<0.05 was accepted as the
statistical significance level.

Results And Conclusion: The IC50 value was found to be 0.01959% in SK-UT-1 cells
incubated with VAC oil for 24 hours. No cytotoxic effect was observed at doses < 0.01%
Tween20. TLR 1-10 and Myd expressions were evaluated by qRT-PCR analysis. It was
observed that TLR2 and TLR4 decreased at a statistically significant level. The
downregulation of TLR2 and TLR4 in cancer cells is a critical factor influencing tumor
behavior and immune evasion. The differential expression of these receptors can affect cancer
progression, immune responses, and treatment efficacy. Further research is necessary to
elucidate the precise mechanisms underlying TLR regulation in uLMS and to explore
potential therapeutic strategies that leverage TLR signaling to improve cancer treatment
outcomes.
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Abstract

Introduction: Ovarian cancer (OC) is one of the most lethal gynaecological cancers. Despite
advances in chemotherapy and surgical techniques for the treatment of ovarian cancer, the
survival of OC patients is 5 years. It is important to develop new therapeutic approaches to
improve the prognosis of OC patients. Cancer stem cells (CSCs) are a subpopulation of tumor
cells that contribute to tumor growth, metastasis and chemoresistance. Ovarian cancer stem
cells (OCSCs) are characterized by high aldehyde dehydrogenase (ALDH) enzyme activity
and CD133 expression. 673A is a promising agent in ovarian cancer treatment because it is an
ALDHIA inhibitor and induces necroptotic cell death in CD133+ OCSCs. Endoplasmic
reticulum (ER) stress is activated when proteostasis is disrupted and misfolded and unfolded
proteins accumulate in the ER. The ER stress activates all the protein response (UPR)
pathways. When ER stress is prolonged, stressed cells undergo apoptosis. The relationship
between ER stress, apoptosis and 673A in OCSCs remains to be elucidated.

Aim: In this study, we investigated the activated novel cell death mechanisms and signaling
pathways after treatment of 673 A in ovarian cancer stem cells.

Materials and Methods: CD133+ cells isolated from type I ovarian cancer A2780 cells and
high-grade serous cancer PEO4 cells using fluorescence-activated cell sorting (FACS) and
used for all experiments. Cells were treated with 673A in different concentrations at different
time points. Cell viability and proliferation were determined using Incucyte®. Colony
formation assay and spheroid assay were performed. Reactive oxygen species (ROS) levels
measured using CellROX with Incucyte®. Apoptosis was determined using Annexin V/PI. In
addition, the expressions of ALDH, CD133, ER stress, and several apoptotic proteins were
determined by Western blot analysis.

Results: ALDH inhibitor 673A inhibited the growth of OCSCs, colony formation and the
development of spheroids in a dose-dependent manner. ROS levels were elevated in OCSCs
after 673A treatment. Apoptosis showed by Annexin V/PI staining after 673A treatment. The
treatment with 673A decreased ALDH and CD133 protein expression in OCSCs. Markers of
ER stress (elF2a, ATF4 and CHOP) and apoptosis (Caspase-8, Caspase-9, Caspase-3, and c-
PARP) increased after 673A treatment in a time-dependent manner.

@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE



2" International Congress of Histology and Embryology Abstract Book

Conclusion: This study demonstrated for the first time that 673 A treatment induces ER stress-
mediated apoptosis in ovarian cancer stem cells and will provide a basis for investigating the
effects of 673A in other cancer stem cells.

Key words:Ovarian Cancer, Cancer Stem Cell, ALDH, CD133, ER stress, Apoptosis
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BUPARLISIB ENHANCES THE ANTICANCER ACTIVITY OF
RADIOTHERAPY IN METASTATIC CASTRATION RESISTANT
PROSTATE CANCER
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Abstract

Introduction: Metastatic castration-resistant prostate cancer (mCRPC) remains a leading cause
of cancer-related mortality worldwide. Despite advances in therapeutic strategies, including
androgen deprivation therapy, chemotherapy, and novel hormonal agents, the prognosis of
mCRPC patients remains poor due to intrinsic and acquired resistance mechanisms. The
aberrant activation of the PI3K/Akt/mTOR signaling pathway results in uncontrolled cell
proliferation and resistance to therapy. Inhibition of this pathway, particularly in combination
with radiotherapy (RT), could potentially enhance anticancer efficacy by overcoming
resistance and sensitizing cancer cells to treatment.

Aim: In this study, we, for the first time, investigated the combined anticancer effects of a
PI3K inhibitor, Buparlisib and RT on the PC-3 mCRPC cell line.

Material-Method: PC-3 cells were first pre-treated with different Buparlisib concentrations (1-
10 uM) and then exposed to ionizing radiation (2-6 Gy). After the incubation, we conducted
WST-1, Annexin V, Acridine orange/Propidium iodide and RT-PCR analysis.

Results: According to the WST-1 analysis, the Buparlisib and RT combination exerted
synergistic anticancer activity in PC-3 cells and induced apoptosis with nuclear damage and
many vacuoles. The cell viability reduced to 44.5% after 6 Gy RT and Buparlisib treatment
compared with 1uM Buparlisib (61.5%) or RT alone (70.5%). Additionally, the mRNA levels
of Akt (0.3-fold) and mTOR (0.5-fold) significantly down-regulated following combination
treatment (p<0.01).

Conclusion: In summary, inhibiting the PI3K/Akt/mTOR signaling pathway in combination
with RT could be a new therapeutic treatment strategy in mCRPC cells. However, there is a
need for further analysis to assess the underlying molecular mechanisms of combination
treatment efficacy in mCRPC cells.

Key Words: mCRPC, Buparlisib, Radiotherapy, Combination treatment.
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UMBILICAL CORD MESENCHYMAL STEM CELL DERIVED EXOSOMES
IN THE EXPERIMENTAL RAT ALZHEIMER MODEL
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Abstract

Introduction: Alzheimer's Disease (AD) is a neurodegenerative disease that occurs as a result
of the deterioration of neurons and the synaptic structure between neurons through genetic
and environmental factors and is the most common cause of dementia. The exosome
application method in AD has begun to be used in recent years to investigate the pathogenesis
and treatment of the disease, and its use has increased day by day. In our study, we aimed to
obtain exosomes and administer them intrahippocampus (IH) and intranasal (IN) in order to
put exosomes obtained from umbilical cord mesenchymal stem cells (WJ-MSCs) into clinical
use for therapeutic purposes. The results achieved within the framework of this goal were also
confirmed by histochemical staining, immunohistochemical staining, confocal and electron
microscopic examination. In our study, ICV and IN exosomes were administered to
experimental Alzheimer's model rats and it was shown that exosomes could reach the brain
tissue in the application method.

Method: In this study, Wistar albino rats were used. The ethics committee approval report of
Ankara University Experimental Animals Local Ethics Committee with decision number
2022-5-56 and dated March 2, 2022 has been put into use. Six groups were formed. The
Alzheimer model was created by IH injection of AP 1-42 (Facchinetti et al., 2018). In our
study, for the purpose of obtaining exosomes, WJ-MSC were obtained and stored after ethical
approval, and MSCs obtained from tissue samples taken from cases applying to Kocaeli
University Faculty of Medicine with ethical decision number IAEK 4/19 were used. The
MSCs we used in our study were previously characterized and analyzed using flow cytometry.
The ultracentrifuge protocol was modified and used to obtain exosomes (Léasser et al., 2012).
Exosome (200pg /100uL) and PBS (200pg /100 plL) were injected intrahippocampus and
intranasal in determined groups for ten days and all experimental groups were sacrificed ten
days later.

Results: When we generally evaluated all histochemical and immunohistochemical
perspective, it was observed that exosome application reduced the AP and tau staining
positivity values, which increased with AP application.

Conclusion: In addition to stem cell therapy in AD treatment, it has been observed that
intracerebroventricular exosome therapy can be used as an additional treatment for gaining

healthy brain morphology.

Keywords: Mesenchymal Stem Cells, Exosome, PKH, Alzheimer, Rat
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INVESTIGATION OF THE EFFECT OF ELECTROMAGNETIC FIELD
EXPOSURE ON CATSPER GENE EXPRESSION LEVELS
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Abstract

Introduction: Electromagnetic field (EMF) exposure is known to trigger therapeutic and
pathophysiological processes at the cellular level in living organisms. A limited number of
studies conducted in recent years have revealed the effects of EMF on male infertility. It is
thought that EMF may have an effect on sperm motility by activating calcium channels. The
increase in sperm intracellular calcium through the CatSper channel results in capacitation,
hyperactivation of motility and triggering of the acrosome reaction. Despite its crucial role in
male fertility, little is known about the effect of EMF on CatSper gene expression and sperm
motility. In this study, we aimed to investigate the possible effects of EMF on Casper gene
expression.

Material and Method: Fifty adult (60 days) Wistar albino male rats weighing 180-200 g were
included in the study. In the EMF group, EMF at 2100 MHz level was applied for 1 hour daily
at the same time every day for 28 days. In the positive control group, amlodipine, a calcium
channel blocker (CCB), was administered 1 mg/kg/day by gavage for 28 days. Control,
Sham, EMF, EMF+CCB, EMF+CCB, CCB groups were formed with 10 subjects in each
group. Total RNA isolation and cDNA synthesis were performed from sperm samples and
Catsperl and Catsper2 gene expression levels were analyzed.

Results: A comparison of gene expression rates between the groups revealed a 3.4-fold
increase in Catsperl gene and an 8-fold increase in Catsper2 gene in the EMF group
compared to the control group. In addition, the expression levels of Catsper gene, a calcium
channel protein, increased in the EMF+CCB and CCB groups compared to the control group.
Discussion: EMF may act on sperm intracellular calcium levels through calcium channel
proteins. Changes in intracellular calcium levels may have implications on sperm motility.
The increase in Catsper gene expression levels may have occurred to compensate for possible
functional impairments caused by EMF exposure. Similarly, the proportional increase in
Catsper gene expression levels was also observed in the CCB group. Catsper proteins with
reduced functionality as a result of CCB administration may cause disruption of intracellular
balance. This suggests that the increase in gene expression levels may have occurred in order
to synthesize more protein subunits with reduced functionality.

Conclusion: The potential adverse effects of EMF exposure caused by devices emerging with
the development of technology on living systems have been discussed for a long time. With
this study, it is important to consider possible protection and avoidance methods against other
possible effects of EMF exposure at the cellular level.

Keywords: CatSper, electromagnetic field, sperm, infertility
*This project is supported by Tubitak 1002 program.
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INVESTIGATION OF THE ROLE OF P97/VCP IN AUTOPHAGIC
DEGRADATION OF ANDROGEN-BINDING PROTEIN IN SERTOLI CELLS
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Abstract

Background: Androgen-binding protein (ABP) is a protein produced by Sertoli cells that
directly influences sperm production by ensuring androgen binding in the testicular tubules.
Irregularities in the production, degradation, and release of ABP are associated with a number
of endocrine and andrological disorders of the male reproductive system. ABP metabolism in
Sertoli cells is largely unknown. Recent studies have shown that autophagy in rat Sertoli cells
is regulated by testosterone, which prolongs the biological half-life of ABP. p97/Valosin-
containing protein (VCP) is a chaperone protein that belongs to the ATPase family and plays a
role in a variety of cellular processes, including regulation of the cell cycle, ER-associated
degradation (ERAD), autophagy, apoptosis, and the ubiquitin-proteasome system (UPS).
Regarding its role in autophagy, its absence impairs both the formation and maturation of
autophagosomes, resulting in impaired autophagy. However, the relationship of p97/VCP with
the autophagic degradation of ABP is unknown.

Aim: Our study aims to determine whether p97/VCP has a relationship with ABP in the
mouse Sertoli cell line. Our hypothesis is that p97/VCP is involved in the autophagic
degradation of ABP in mouse Sertoli cells.

Material and methods: Expression of ABP and p97/VCP in the mouse Sertoli cell line (15P-1)
in the presence of autophagy activator, inhibitor, and testosterone was determined by
immunocytochemistry and western blot methods. The co-localization of ABP and p97/VCP
was investigated by a double immunofluorescence method. The p97/VCP gene expression
was suppressed by p97/VCP siRNAs, and siRNA transfection methods were used to
determine whether ABP was affected by this suppression.

Results: A decrease in VCP, ABP, LC3B, and p62 proteins was observed in the groups
suppressed with VCPsi and receiving QC+T (p<0.05). This revealed for the first time in the
literature the association between ABP and p97/VCP, which is related to male reproductive
health and directly affects sperm production, and provided the first information on the
importance of p97/VCP in ABP-related endocrine and andrologic diseases.

Conclusion: Finally, it will form the basis for studies in various tissues such as the brain, liver,
and placenta, where ABP is expressed outside the testis and p97/VCP expressions will be
linked to ABP-dependent pathologies in these tissues.

Keywords: ABP, Autophagy, Testosterone, p97/VCP, Sertoli cell line 15P-1

@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE



2" International Congress of Histology and Embryology Abstract Book

Oral Presentation

INDOXIMOD AND MELATONIN REGRESSED TUMOR PROGRESSION
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Abstract

Introduction and Aim: Breast cancer is the second most common cancer among women. IDO
(Indoleamine 2-3 dioxygenase) is an enzyme highly expressed in neoplastic cells and
leukocytes. Enhanced IDO activation in different cancer cells causes T cells to lose their
proper function. Nowadays, IDO inhibition has received much attention in the field of cancer
immunotherapy. Indoximod, an IDO inhibitor involved in the regulation of immune
responses. Melatonin is an indolamine that plays a crucial role in the regulation of the central
circadian rhythm. Furthermore, the effects of Melatonin on tumor progression has known. In
this study, we hypothesized that Indoximod and Melatonin restricts tumor growth and
metastasis by suppressing MDSCs (myeloid-derived suppressor cells). Herein, we aimed to
interpret the possible synergistic effects of IDO inhibition and Melatonin on tumor
progression and changes in immune responses.

Material and Methods: In vitro and in vivo experiments were conducted using 4T1 cells. 4T1
cells were supplemented with TNF-a for mimicking tumor microenvironment and Annexin V
staining was performed to investigate apoptosis. For in vivo experiments, 1x106 cells were
orthotopically injected into the mammary tissues of Balb/C mice. Injected animals were
divided into six groups regarding Control, 4T1, 4T1+EtOH, 4T1+M(Melatonin),
4T1+I(Indoximod) and 4T1+M+I(Melatonin+Indoximod. 7 days post injection, ethanol and
Melatonin were administered intraperitoneally twice daily. Indoximod was administered
intraperitoneally twice in a week. Tumor growth was measured twice a week. And of the 4th
week, peripheral blood smear analysis was performed to evaluate the immune responses.
Moreover, primary tumor and metastatic tissues were excised and analyzed. MDSC markers
were evaluated in primary tumors and metastatic organs by THC staining. ELISA assay was
performed to reveal the pro and anti-inflammatory cytokines from the spleens’ lysates.

Results: Indoximod and melatonin significantly reduced 4T1 cell viability by inducing
apoptosis. Both Individual and combined administration of Indoximod and Melatonin reduced
tumor growth. We observed least metastasis in liver and lung tissues of group 4T1+M+I.
Furthermore, tumor cell induced-inflammatory responses were dampened in groups 4T1+M,
4T1+I and 4T1+M+I1. Strikingly, individual and combined administration of Indoximod and
Melatonin reduced MDSCs markers in primary tumors and metastatic organs.

Conclusion: Indoximod and Melatonin synergistically induced apoptosis thereby restricting
tumor growth and metastasis through inhibition of MDSC:s.

Keywords: Breast cancer, Metastasis, Indoximod, Melatonin, MDSCs

This study has been funded by TUSEB Group A Emergency R&D Project (Project no:28251).
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Abstract

Introduction: Matcha tea, a finely ground powder from specially cultivated green tea leaves
(Camellia sinensis), has garnered interest for its health benefits, particularly in cancer therapy.
Its unique cultivation enhances bioactive compounds like catechins, known for strong
antioxidant effects, with epigallocatechin gallate (EGCG) being the most studied for its anti-
cancer properties. GAP43 (Growth-Associated Protein 43) and MAP2 (Microtubule-
Associated Protein 2) are key proteins in neural cell development. GAP43 is expressed in the
growth cones of developing neurons and is critical for neuronal pathfinding. MAP2, found
mainly in cell bodies and dendrites, supports microtubule assembly and neurogenesis. In
neuroblastoma, their interaction sheds light on tumor differentiation and potential therapies.
Additionally, GAP43 and MAP2 serve as prognostic markers, offering insights into patient
outcomes and treatment responses.

Objective: This study aimed to evaluate the potential of Matcha tea in neuroblastoma
treatment due to its high antioxidant content, potential anti-inflammatory properties, and
ability to enhance conventional therapies.

Material-Method: SH-SY5Y neuroblastoma cells were used as a model for neurodegenerative
diseases. The Matcha tea dose was selected based on existing literature. A solution of 1 g
Matcha tea in 10 ml distilled water was stirred at 70°C for 1 hour, then sterilized using a 0.22
um filter. A 50 pl aliquot of this solution was mixed with 450 pl DMEM and applied to cells
at 70% confluency in 12-well plates, followed by 24 hours of incubation. After incubation,
cells were fixed with methanol and stained with GAP43 and MAP2 primary antibodies using
immunocytochemistry (ICC). Photographs were taken at 40x magnification using an inverted
microscope, and ICC results were analyzed with ImageJ software.

Results And Conclusion: ICC analysis revealed a significant reduction in GAP43 and MAP2
expression. The interplay between GAP43 and MAP2 is crucial in neural cancers. In glioma,
GAP43 expression is modulated by factors like NNMT, which inhibits GAP43 while
promoting tumor proliferation, suggesting a complex regulatory network. Additionally, MAP2
expression in neural cancer stem cells indicates that these cells may retain characteristics of
neural progenitors, contributing to tumor heterogeneity and resistance to treatment. GAP43 is
associated with tumor progression and invasiveness, while MAP2 is a marker for neuronal
differentiation and stability. Understanding the interactions between these proteins provides
insights into tumorigenesis and highlights potential therapeutic targets.
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Abstract

Introduction: Testicular torsion is a well-defined acute urological problem occuring in
children and young adolescents due to compression and subsequent reperfusion of the
spermatic cord. Rotation of the spermatic cord with testicular torsion impairs arterial nutrition
and venous drainage, causes release of reactive oxygen species along with decrease in
antioxidants, leading to deterioration of testis morphology and spermatogenesis. Elabela
(ELA), a member of the apelinergic system, has been shown to provide antioxidative and anti-
inflammatory effects against several ischemia/reperfusion (I/R)-induced damage models.
Objective: The aim of this study was to investigate the possible protective effects of ELA on
torsion-induced testis damage and impaired sperm parameters.

Materials and Methods: The tunica vaginalis of the left testicles of male Sprague-Dawley rats
was opened under ketamine-xylazine anesthesia. The left testicle was rotated 7200 clockwise
and torsion was performed, kept for 2 hours, and then detorsion was performed. Before the
rats were euthanized at 2-h following detorsion, ELA (40 ug/kg) or saline was administered
intraperitoneally during and after torsion (n=16, short-term group), while other rats were
further treated twice a day in the following 2 days after detorsion (n=16, long-term group)
until they were euthanized at 72 h. Saline was applied to sham-operated control groups.
Testicular blood flow was measured with a laser Doppler flow meter before the experiment,
during torsion and before euthanasia. Epididymal sperm parameters and testicular
morphology were evaluated. Lipid peroxidation (LP), glutathione, myeloperoxidase (MPO)
activity, luminol, lucigenin and nitric oxide (NO) levels were measured in testicular
homogenates. Data were evaluated statistically using one-way ANOVA and significance was
accepted at the level of p<0.05.

Results: Testicular blood flow was increased and MPO, luminol, lucigenin and NO levels in
testis samples were decreased by ELA treatment in both short- and long-term I/R groups,
when compared to saline-treated I/R groups (p<0.05). LP and glutathione levels in testes were
not significant among experimental groups. Testicular damage was ameliorated and sperm
concentration, sperm motility and the percentage of spermatozoa with normal morphology
were increased in both short- and long-term ELA-treated groups, while sperm parameters
were better improved in long-term ELA-treated group.

Conclusion: According to the findings of this study, elabela treatment improved torsion-
induced oxidative testicular damage and impaired sperm parameters by regulating testicular
blood flow and inhibiting the formation of oxidative stress.

Key words: Testicular torsion, elabela, oxidative stress, spermatogenesis, spermatozoa
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Abstract

Introduction: Glioblastoma multiforme (GBM) is classified as a high-grade malignant glioma
and is among the most invasive and highly proliferative cancer types. The primary treatment
modality for patients with GBM is radiotherapy in combination with temozolomide (TMZ).
However, patients eventually develop resistance to this treatment. CDK4/6 is one of the
cyclin-dependent kinases (CDKs) involved in the cell cycle. A CDK4/6 inhibitor, Ribociclib,
was approved by the Food and Drug Administration (FDA) in 2018 and is recommended for
use in combination with aromatase inhibitors as a first-line treatment for hormone receptor-
positive (HR+) human epidermal growth factor receptor-negative (HER2-) metastatic breast
cancer patients.

Aim: We aimed to evaluate the effect of Ribociclib, in combination with TMZ and
radiotherapy in terms of cell survival and to evaluate the effect of Ribociclib in terms of cell
migration and colony forming ability. In addition, it was aimed to analyze the individual and
combined application in terms of TAp73 pathway and molecular pathways and to determine
the potential therapeutic effect.

Materials and Methods: The possible effects of Ribociclib and radiotherapy on GBM cells in
T98G, TMZ resistant cell line were evaluated by MTT assay in terms of cell survival, while
the effect of Ribociclib in terms of movement potential was evaluated by migration and
clonogenic assays. In addition, the effects of chemotherapeutics on cell morphology were
evaluated. In addition, protein analyses were performed by Western Blot and
Immunocytochemistry to evaluate the cells in terms of pathway proteins.

Results: Both individual and combined administration of Ribociclib with TMZ significantly
decreased cell survival. In addition, it was determined that the combination of Ribociclib with
radiotherapy was more significant in radiotherapy groups compared to all groups. In addition,
both individual and combined application of Ribociclib inhibited the migration and colony
formation abilities of cells. In addition, Ribociclib decreased the expression of TAp73, p21, p-
Rb, CDK4/6, STAT3, p-STAT3, BCL2 and cyclin D, while increasing the expression of
cleaved Caspase-3 and p53.

Conclusion: Ribociclib decreased cell survival by inhibiting TMZ resistance in T98G cells
and induced cells to apoptosis by suppressing TAp73.

Key words: glioblastoma multiforme, temozolomide, cyclin-dependent kinase inhibitor
This study has been funded by TUBITAK-1002 B Emercengy R&D Project (123Z802)
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Abstract

Introduction: GBM (Glioblastoma multiforme) is the most common, aggressive malignant
tumor of the central nervous system. Temozolomide (TMZ) is an chemotherapeutic agent
widely used for clinical treatment of GBM patients. Donafenib (DNF) is a small molecule
multikinase inhibitor, including VEGFR, PDGFR, and Raf kinases.

Aim: Our study was based on the hypothesis that DNF could use the Raf/MEK/ERK signaling
pathway. The aim of our project is to combine DNF with Radiotherapy and TMZ treatment; is
to evaluate the survival of GBM cells in vitro by interpreting its effect on this pathway.

Materials and Methods: The GBM cell lines used in our study were TMZ-sensitive US7MG
and TMZ-resistant T98G cell lines. Our experimental groups consisted of Control (C), Vehicle
(V), TMZ, DNF, TMZ+DNF, TMZ+DNF+RT and RT, TMZ+RT to mimic the clinical
administration and DNF+RT. In GBM cells, dose scans were performed with MTT to
determine the IC50 value of DNF and TMZ. According to this value, DNF was applied to
cells in combination with both TMZ and radiotherapy. For radiotherapy application, the cells
were irradiated with a total of 10Gy for 5 days, 2Gy daily. In the same groups, they were
analysed with both migration and clonogenic testing to interpreted the movement potentials of
the cells.

Results: The IC50 value of DNF in GBM cells was determined for the first time. DNF has
been shown to reduce tumor cell proliferation with both TMZ and radiotherapy
administration. As a result of the scarring in the cells, it was seen that there was a slowdown
in tumor cell migration. In addition, the colony forming potential of GBM cells was reduced
with TMZ and DNF administration.

Conclusion: Our study showed that DNF and TMZ reduce survival, migration and colony
forming of tumor cells. For this reason, we believe that the findings we have obtained will
lead to new studies and will make a significant contribution to the literature.

Keywords: Glioblastoma Multiforme, Donafenib, Temozolomide, Radiotherapy, Donafenib

This study has been funded by TUBITAK 1002-B Emergency R&D (Project no: 1227788)
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Abstract

Introduction: Bladder cancer is the most common type of cancer in the urinary system,
ranking 6th in men and 10th in both sexes. It is classified as invasive and non-invasive based
on its spread within the bladder wall. Invasive bladder cancer is an aggressive type that
penetrates the muscle layer of the bladder wall, spreading to deeper tissues. In this type of
cancer, tumor size and irregularities in vascular structure lead to a severe and widespread
hypoxic microenvironment. Hypoxia contributes to poor prognosis by increasing the
metastasis and angiogenesis potential of cancer cells. Bladder tumor hypoxia is associated
with malignant progression, genetic instability, epithelial-to-mesenchymal transition, and
reduced apoptotic potential. Under hypoxic conditions, it is known that Hypoxia-inducible
factor 1-alpha (HIF-1a) is synthesized, angiogenesis is promoted, metabolic changes required
for the transition to anaerobic glycolysis occur, and apoptosis is suppressed. However, it is not
fully understood how these changes occur in invasive bladder cancer cells or how the levels of
the kisspeptin protein, whose function under hypoxic conditions is not yet fully elucidated,
change.

Objective: The aim of this study is to examine the levels of HIF-1a, Vascular endothelial
growth factor (VEGF), and kisspeptin proteins under hypoxic and normoxic conditions in an
invasive bladder cancer cell line.

Methods: The HTB-9 invasive bladder cancer cell line was cultured under hypoxic conditions
with different concentrations (100, 150, and 200 pM) of cobalt chloride (CoClz) for 24 hours.
Cell viability was assessed using PI analysis with flow cytometry. HIF-1a, VEGF, and
kisspeptin protein levels in HTB9 cells cultured under hypoxic and normoxic conditions were
determined by immunohistochemical analyses.

Results: PI viability analysis by flow cytometry of HTB9 cells cultured under hypoxic
conditions with different concentrations (100, 150, and 200 uM) of CoCl: for 24 hours
showed a significant decrease in cell viability, particularly at a hypoxic concentration of 200
uM CoClz (p<0.05). In HTBO cells cultured under hypoxic conditions, a significant increase
was observed in HIF-lo and VEGF protein expression levels compared to normoxic
conditions (p<0.05). This increase became more pronounced with rising hypoxia-inducing
concentrations. Furthermore, a significant elevation in kisspeptin protein levels was also
detected under hypoxic conditions (p<0.05). These results suggest that HIF-1a may exert its
effects through a pathway involving VEGF and kisspeptin under hypoxia.

Conclusion: It was observed that hypoxia increases VEGF and kisspeptin protein expression
levels in invasive bladder cancer cells. These findings highlight the potential role of the
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hypoxic microenvironment in bladder cancer progression and the need for developing new
therapeutic strategies targeting this pathway.
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Abstract

Introduction: Diabetes Mellitus (DM) is an incurable condition marked by abnormal blood
sugar levels due to insulin deficiency. DM heightens the risk of knee and hip osteoarthritis
(OA), as articular chondrocytes, which depend on glucose for normal cell functions and
cartilage matrix synthesis, become poorly adapted to fluctuating glucose levels. Consequently,
chondrocytes take up excess glucose during OA onset. Aquaporins (AQPs), crucial
transmembrane proteins for water transport, help regulate metabolic water in cartilage,
indicating their crucial role in maintaining cartilage morphology and ionic balance.

Objective: The expression characterizations of the AQP molecules in articular cartilage cells
in DM diseases may be negatively affected and may lead to functional disorders in the joints.
Based on this hypothesis, we aimed to investigate the immune expressions of AQP molecules
in articular cartilage cells of rats in which a diabetes model was created.

Methods: The study utilized Wistar albino adult male rats, weighing between 150-300 g. Rats
were divided into two groups: Sham control (n=7) and Diabetes (n=7). Type Il diabetes was
induced in the diabetic group using streptozocin (STZ) at a dose of 150 mg/kg via
intraperitoneal injection. The sham control group received saline injections. After a 24-hour
fasting period and on the 10th day post-STZ administration, fasting blood glucose levels were
measured. Rats with glucose levels >250 mg/dL were classified as diabetic. Following the
experiment, rats were euthanized, and knee joints were extracted for analysis. The expression
of AQPs 5 and 8 in articular cartilage chondrocytes was assessed immunohistochemically.
Immunostaining results were quantified using H-scores and statistically analyzed.

Results: Diabetic rats exhibited significantly elevated blood glucose levels (=250 mg/dL)
compared to controls. Immunohistochemical analysis revealed a decrease in both AQPs 5 and
8 expression in articular cartilage cells of the diabetic rats compared to the sham controls.
Notably, AQP 8 was identified in articular chondrocytes for the first time in this study.

Conclusions: The study indicates that diabetes mellitus is associated with reduced expression
of AQPs 5 and 8 in articular chondrocytes. This reduction in AQP expression could contribute
to joint dysfunction observed in diabetic conditions. Further research with higher
methodological rigor is needed to confirm these findings and elucidate the underlying
mechanisms.

Keywords: Aquaporins, Chondrocyte, Diabetes mellitus, Immune expression,
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THE ROLE OF HIPPO SIGNALING PATHWAY AND CELL POLARITY IN
VARICOCELE-INDUCED APOPTOSIS
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Abstract

Introduction: Varicocele is known as the abnormal dilation of the testicular veins in the
pampiniform plexus within the testicular tissue. The increase in reactive oxygen species and
nitric oxide in varicocele leads to changes in adhesion molecules and cytoskeleton
organisation in Sertoli cells, especially affecting the structure of the blood-testicular barrier.
This condition causes disruptions in the translocation of germ cells during spermatogenesis,
leading to significant consequences that can affect fertility. The Hippo signaling pathway is
known to regulate proliferation, apoptosis, and differentiation, as well as being activated by
various internal and external signals such as cell-cell contact, stress signals, and cell polarity.
While many studies on varicocele mechanisms have concentrated on changes in adhesion
molecules, the role of polarity proteins -key structural elements of the Sertoli cell
cytoskeleton- and the associated cellular pathways remain relatively unexplored. In this study,
we aimed to investigate the effects of varicocele on the expression of Scribble, a polarity
protein involved in the blood-testis barrier, and YAP, TEAD, and CTGF, key components of
the Hippo signaling pathway.

Materials And Methods: This study was conducted with a total of 42 male Sprague Dawley
rats obtained from the Akdeniz University Experimental Animal Application and Research
Center (ADAM). The rats were randomly divided into three groups: Control(n=14)
Sham(n=14), Varicocele(n=14). Thirteen weeks after the establishment of the experimental
model, animals were sacrificed. The tissues were stained with Hematoxylin-Eosin and
examined under a microscope to detect seminiferous tubule degeneration. The expression
levels of Scribble, YAP, TEAD, and CTGF were demonstrated using Western Blot and
Immunohistochemistry methods. One-wayANOVA was applied to analyze the differences
between the groups.

Results: Our analyses revealed a significant increase in seminiferous tubule degeneration in
the experimental varicocele model. Additionally, a significant decrease in Scribble protein
levels(p<0.05) and a marked increase in YAP, TEAD, and CTGF protein levels compared to
the control group were observed(p<0.05).

Discussion-Conclusion: The decrease in Scribble expression, which plays a role in cell
polarity, under conditions caused by varicocele, suggests that it may lead to disruptions in the
blood-testis barrier and the spermiation mechanism. Therefore, YAP may have participated in
or triggered varicocele-induced apoptosis by increasing pro-apoptotic activation in the
nucleus in conjunction with TEAD. This study aims to link cell polarity to the Hippo pathway
and to provide a mechanistic basis for how varicocele-induced apoptosis might affect
spermatogenesis. More detailed studies are needed to clarify the relationship between
increased apoptosis and impaired cell polarity in varicocele.
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NRF2/KEAP1/SIRT1 PATHWAYS
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Abstract

Introduction: Psoriasis is a chronic autoimmune disease marked by scaly, erythematous skin
plaques, driven by abnormal keratinocyte-immune cell interactions, leading to inflammation
and keratinocyte hyperproliferation. Current treatments provide temporary symptom relief but
have serious side effects. More effective treatments are needed in the long term. Recent
studies implicate NLRP3 inflammasome activation and Nrf2/Keapl/SIRT1 signaling
disruptions in disease progression, highlighting the potential of novel anti-inflammatory and
Immunosuppressive strategies targeting these pathways.

Objective: The aim of this study was to investigate the potential therapeutic effects of
combined anti-inflammatory Bergenin (BER) and immunosuppressive mesenchymal stem
cells (MSCs) on NLRP3 inflammasome complex and Nrf2/Keapl/SIRT1 axis in an
imiquimod (IMQ)-induced psoriasis-like mouse model.

Material &Method: A total of 48 BALB/c mice were divided into the following groups:
Control, Saline+Vaseline (SAL+VAS), BER, MSCs, IMQ, IMQ+BER, IMQ+MSCs, and
IMQ+BER+MSCs. The psoriasis like mice model was established by applying topical IMQ to
the back and ear skin for 7 days. In addition to macroscopic observations, the Psoriasis Area
Severity Index (PASI) score was used to assess the severity and extent of psoriasis.
Histological and biochemical changes in the skin and spleen were examined using
histochemical staining (H&E, Masson Trichrome, and PAS), and epidermis and dermis
volume alterations were determined using the Cavalieri method. Immunohistochemistry was
employed to assess the immunoreactivity intensities of NLRP3 inflammasome components,
Nrf2, Keapl, and SIRT1 using Image]J. Inflammatory cytokines levels (TNF-a, IL-1p, IL-
17A, IL-22 ve IL-23) were analyzed using ELISA.

Results: Histopathological and stereological data revealed that the IMQ+BER, IMQ+MSCs,
and IMQ+BER+MSCs treatment groups, compared to the IMQ group, exhibited: i) lower
PASI scores, i1i) reduced keratinocyte hyperproliferation, parakeratosis, and Munro micro
abscess formation, iii) reduced immune cell infiltration and vascularized areas in the dermis,
iv) reduced increases in epidermal and dermal volume, and v) significantly reduced
splenomegaly and white pulp area expansion in the spleen. BER and MSCs treatments
significantly decreased the intensities of NLRP3, ASC, Caspase-1, IL-153, Nrf2, and Keap1 in
the skin, as well as cytokines levels linked to psoriasis, while also significantly increasing
SIRT1 intensity compared to the IMQ group.

@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE



2" International Congress of Histology and Embryology Abstract Book

Conclusion: In summary, the combined treatments of BER and MSCs were shown to suppress
the NLRP3 inflammasome and Keapl/Nrf2 signaling pathways, while alleviating psoriasis
symptoms in the psoriasis model by enhancing SIRT1 activation. This study demonstrates that
the potent anti-inflammatory and anti-psoriatic effects of BER, combined with the
immunomodulatory activity of MSCs, may represent a promising therapeutic approach for
psoriasis.

Keywords: Psoriasis, Bergenin, Mesenchymal Stem Cell, NLRP3 Inflammasome, Nrf2,
SIRT1
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Abstract

Objectives: With the understanding host response in periodontitis, researchers focused on
unravelling the inflammatory response. Many drug trials have been conducted to resolve
inflammation in periodontitis. In this study, effects of the systemic use of ursodeoxycholic
acid (UDCA) on the periodontium in rats with experimental periodontitis, were investigated.

Methods: Thirty-eight Wistar Albino male rats were randomly divided into five subgroups;
first control group, second group that had periodontitis for the first 10 days and waited for 30
days, third group that had periodontitis for the first 10 days and applied systemic UDCA for
30 days, fourth group that had periodontitis for the last 10 days, fifth group that had systemic
UDCA for the first 30 days and had periodontitis on last 10 days. For the drug administered
groups,20mg/kg/day UDCA was dissolved 50 ml of saline and administered as gavage at the
same time every day. At the end of the 40th day all rats were sacrificed and rat’s maxillae
bones histological measurements, IL-1b, IL-10, RANKL, OPG were detected using the image
J program.

Results: In the 1st,2nd and 3rd groups, where the therapeutic effect was observed, RANKL
with IL-1b was significantly higher in the 2nd and 3rd groups compared to the Ist group,
while the 2nd group was significantly higher than the 3rd group. While IL-10 and OPG values
were significantly higher in the 2nd and 3rd groups compared to the 1st group, the 3rd group
was significantly higher than the 2nd group. Considering the IL-1b and RANKL values in the
Ist, 4th and 5th groups, where the protective effect was observed, the increase in the 4th
group was more significant than the other groups. OPG showed a significant increase in the
5th group compared to the 1st and 4th groups.IL-10 values showed a significant increase in
the 5th and 4th groups compared to the 1st group.

Conclusions: Considering these results, the anti-inflammatory effect of systemic UDCA
administration in rats with experimental periodontitis is clearly observed.
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Abstract

Introduction: Gastric ulcer is an injury to the gastric mucosa caused by various pathogenic
factors penetrating the deep muscular layer of the mucosa (1). This study was designed to
investigate the potential gastroprotective effect of the Xenin-25 peptide on acute oxidative
gastric damage induced by indomethacin.

Materials and Methods: Male Sprague-Dawley rats were randomly divided into a control
group (n=7) and ulcer groups treated with saline or Xenin-25 (0.2, 2, or 20 pg.kg-1) (n=28).
The rats were fasted for 24 hours prior to indomethacin administration (25 mg/kg, 5%
NaHCO:s, subcutaneously), but had free access to water. Immediately after ulcer induction,
saline or Xenin-25 was administered subcutaneously, and treatments were repeated at the
second hour. At the fourth hour following ulcer induction, the animals were decapitated under
ketamine and xylazine anaesthesia (100 and 10 mg.kg-1, intraperitoneally). Gastric tissues
were then collected for macroscopic scoring, determination of malondialdehyde and
glutathione levels as oxidant and antioxidant parameters and histopathological changes.
Statistical analysis of the data was performed using one-way ANOVA with GraphPad Prism
9.0 software.

Results: Compared to the ulcer group treated with saline, the macroscopic damage score
significantly decreased in the group treated with 2 pg.kg™ Xenin-25 (p<0.01), with a trend
towards reduction observed at doses of 0.2 and 20 pg.kg™'. Gastric lesions were significantly
reduced (p<0.05-0.001) and moderate mucosal degeneration with desquamated surface
mucous cells, dilated glandular structures and inflammatory cell infiltration were observe at
all administered doses of Xenin-25. All doses of Xenin-25 suppressed malondialdehyde
levels, indicating lipid peroxidation (p<0.001), while higher doses led to an increase in
glutathione levels (p<0.001).

Conclusions: Xenin-25 exhibited a gastroprotective effect by suppressing histological and
oxidative damage in acute gastric injury induced by indomethacin in rats.
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Abstract

Introduction:

GBM is the most aggressive primer brain tumor. Exosomes are extracellular vesicles with 40-
150 nm in diameter. Exosomes have many physiological effects but recently toxicity of the
exosome raised attention. Curcumin is a natural antioxidant substance. It has many natural
functions such as antibacterial, antiviral, and antioxidant. Glioblastoma cells by secreting
exosomes increased neurotoxicity.

Objective: The study aimed to evaluate the protective effect of curcumin against Glioblastoma
(GBM) derived exosome toxicity on neuron cell culture.

Material and method: T98G cells were used for the GBM exosome source. The toxicity model
was done in the neuron cell line. Different doses of exosomes were exposed to the neuron cell
for 24 h. In the the study, scanning electron microscope (SEM), 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT), Total Antioxidant Capacity (TAC), Total Oxidant
Number (TOS) analyses were done.

Result and Conclusion: The exosomes are depicted as round structures, ranging in size from
27.41 nm to 41.42 nm. According to the result, An amount of 4 pg/mL of T98G-derived
exosomes depleted MTT with a statistically significant difference of p<0.05. Higher dosages
of 8-32 ng/mL depleted MTT in a more significant (p<0.001). Figure 2 B shows curcumin's 2
ng/mL protective effect against T98G 2, 4, and 8 pg/mL (Figure 2). The data obtained have
shown that curcumin reduces oxidative stress in neuronal cells. Although toxicity is seen from
4 micrograms without curcumin, toxicity is seen to decrease significantly. In conclusion, the
identification of a neurotoxic effect of GBM exosomes suggests how exosomes can be
considered as both biomarkers and targets and their characterization could significantly
improve the management of GBM patients.
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Abstract

Introduction: 2D cell cultures are far from complex tissue formation and cell-cell interactions.
Therefore, they cannot fully meet clinical efficacy. At this point, the development of patient-
derived organoid culture approaches has provided effective opportunities to test or predict
drug responses in sensitive cancer therapy. However, conventional organoids are not sufficient
for immunotherapy, which is a current and effective treatment especially in non-small cell
lung cancer. Since immunotherapy targets the tumor with T-lymphocytes, complex
organotypic tumor models that include the immune response are needed.

Objective: In this context, the aim of the current study is to create organotypic tumor models
from lung cancer tumor samples and immune cells taken from untreated patients and to
characterize them in terms of suitability for immunotherapy treatment.

Material-Method: In this study, patients tumor samples were characterized for ALK/ROS1
rearrangements and EGFR mutations. ALK/ROS1 rearrangements were determined by FISH
staining and ALK/ROS1 negative/EGFR mutation negative patient biopsy samples were
included in the study. Tumor samples were co-cultured with lymphocytes from the same
patients and immunotherapy drug responses were evaluated. Drug responses were analyzed
using factors such as immune system-induced cell death and caspase-induced apoptotic
activity. In addition, CD4/8 T cell proliferation was determined by flow cytometry and tumor
immune response was analyzed. The results of cellular analysis were used to build a
classification-based decision tree model.

Results and Conclusion: In the present study, drug response values appropriate to the patient
profile could be obtained through the analysis of 40 tumors of primary origin. It was also
observed that the drug responses of patients routinely receiving immunotherapy in the clinic
were consistent with the organotypic models generated from tumor samples. In conclusion,
the development of organotypic tumor models and their use in drug response prediction is
considered an important step in the field of immunotherapy and personalized cancer therapy.
Research Fund of TUBITAK (Project Number: 221S423).

Keywords: Organotypic Models, Organoids Culture, Immunotherapy
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Abstract

Introduction: Depression is a highly prevalent neuropsychiatric disorder with a complex
etiology worldwide, particularly affecting women. The hypothesis that depression and illness
behavior are similar has been strengthened with increasing evidence that these phenomena are
also associated with inflammation. Abnormal neuroplasticity (neurogenesis, axon branching,
dendritogenesis, and synaptogenesis) in some areas of the central nervous system, particularly
in the hippocampus, is considered an essential factor in the pathophysiology of depression.
The EphA4 receptor also plays a role in brain plasticity and is the EphA receptor family
member with the highest expression level in the adult hippocampus, where plasticity is high.
It is known as a negative regulator of neuroplasticity.

Objective: This study aimed to investigate the effect of lipopolysaccharide (LPS)-induced
acute systemic inflammation on depressive behavior in rats and EphA4 expression levels in
the hippocampus.

Materials and Methods: Wistar albino female rats were used in the study. Rats were divided
into two groups: LPS (n=7) and control (n=7). In diestrous rats, acute systemic inflammation
was induced by intraperitoneal 5 mg/kg LPS. Open field test and tail suspension test were
performed to determine depression-like behaviors. WBC and formula leukocytes in the blood
evaluated the presence of systemic inflammation. EphA4 and Iba-1 immunohistochemistry
were performed on paraffin brain sections obtained from the subjects.

Results: 24-hour acute systemic inflammation caused a decrease in WBC count and an
increase in total neutrophil count. In the LPS group, there was an increase in depression-like
behaviors in tail suspension and open-field test assessments compared to the control group. In
the LPS group, microglial response in the hippocampus was triggered by an increase in the
number of Iba-1 positive staining cells. EphA4 expression levels increased in various
histologic tissue layers of the hippocampus.

Conclusion: Our findings suggest that modulation and monitoring of EphA4 receptor
expression and plasticity can be used to develop novel therapeutic strategies for
neuropathologies that develop after inflammatory processes. Furthermore, combining the two
existing hypotheses of depression (inflammatory and neuroplasticity) may allow for a more
integrated approach and a better understanding of the underlying mechanisms in the
development and progression of depression.

This study was supported by the Bursa Uludag University Scientific Research Projects
Coordination Unit with the project code TDK-2021-552.
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Abstract

Introduction. Macrophages are dynamic immune cells performing process phagocytosis,
clearing pathogens from tissue, regulated the recruitment of other immune cells during
inflammation, tissue regeneration, by secreting pro-inflammatory and anti-inflammatory
mediators. It is important to study the location and types of macrophages, that played critical
role in maintaining homeostasis of lung tissue.

Objective. The goal of the research was to sort out the type of lung macrophages due to
localization and calculate the proportion of these cells.

Material methods. The study was conducted on whole lung tissue receiving from 24 adult
male rats keeping in Scientific Research Center of Azerbaijan Medical University.
Histological (H&E, picrofuchsin-hematoxylin  stained) and immunohistochemical
examinations (CD68, CD163, CD207 (langerin)) were performed on section from formalin
fixed and paraffin embedded blocks with appropriate staining. The ultrathin sections obtained
from Araldite Epon blocks with thickness 50-60 nm, stained with 2.0% uranyl acetate, 0.6%
pure lead citrate prepared in a 0.1N solution of NaOH and investigated at 80.0 kV on the
JEM-1400 transmission electron microscope (Japan). Morphometric parameters were
analyzed by methods of variational and nonparametric statistical analysis (M+m; P=0.95;
p<0.05; %2; 1).

Results. On histological and immunohistochemical examination revealed the three
subpopulation of macrophages depends on its location. First the largest on size, amount the
alveolar macrophages situated within lumen, on the wall of alveoli (44.2+4.2%). The second
groups included the bronchial macrophages detected in the lumen and wall of large, medium,
small sized bronchi (14.8+1.3 %). The third - interstitial BALT macrophages, that occupied
most area within parenchyma of the lung and around the bronchi (41.0+4.2%). Macrophages
of rat lungs constituted the 8.8+1.0% of the total cell composition of the organ. All
macrophages recognized by acidophilic cytoplasm and lobulated nucleus. Dendritic
macrophages within BALT characterized by long thin processes, whereas the interstitial
macrophages, situated in lung parenchyma have one or more processes of distinct size. But
macrophages detected in alveolar lumen have oval or round shape. Under stereometrics
examination, the largest macrophages detected in the alveoli with the diameter 13.6+1.4pm.
Ultrastructurally observed the irregular surface of cell membrane of macrophage, lobulated
nucleus with condensed, dispersed chromatins, cytoplasm filled with numerous lysosomes,
residual bodies, osmiophilic crystalloid deposits, few mitochondria, scattered cytoskeletal
filaments.

Conclusion. Considered the allocation and specific function of lung macrophages, such as
ability to participation in immune response and inflammation, maintaining homeostasis in
lung these cells prevent and treat many lung diseases.

Keywords: immunohistochemistry, lung, macrophage, ultrastructure.
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Abstract

Introduction: Phoenixin, a peptide derived from the Smim20 protein, was initially identified
as a versatile gut-brain messenger. This peptide has been shown to influence various
physiological processes, including reproduction, anxiety, thirst, memory formation, lipid
metabolism, and appetite control. The discovery of phoenixin has paved the way for
understanding its receptor and potential biological functions. Research has linked phoenixin
to the previously orphan G-protein coupled receptor GPR173, which is now considered the
primary mediator of phoenixin's effects. According to the Human Protein Atlas, GPR173 has
been detected in salivary glands but not in lacrimal glands, providing insight into its tissue
distribution and potential functional areas. In our study, we aimed to detect GPR 173 receptor
in lacrimal gland.

Materials And Methods: Under anesthesia, the bilateral salivary and lacrimal glands were
removed from 12 male and female Sprague-Dawley rats. Tissues were fixed in formalin
solution for routine histologic analysis and fixed with 4% paraformaldehyde solution for
immunofluorescence analysis. All tissues were analyzed for the expression of GPR173 by
immunofluorescence and Western blotting.

Results: Our investigation revealed the presence of GPR173, the proposed phoenixin receptor,
in the lacrimal gland. Sublingual and submandibular salivary glands were used as positive
controls for the GPR173 receptor. The positive controls were selected in accordance with the
protein atlas. GPR173 was expressed in the acinar and tubular cells of these salivary glands.
This receptor activity was also detected in the acinar cells of the lacrimal gland. The Western
blot results were corralled with the microscopic results.

Conclusion: Our findings demonstrate that GPR173, the proposed receptor for phoenixin, is
expressed at varying levels in the lacrimal gland. This differential expression suggests a
potential role for the phoenixin-GPR173 signaling pathway in lacrimal gland function.
However, additional research is necessary to elucidate the specific physiological implications
of phoenixin in the lacrimal gland. Further studies could help uncover the precise mechanisms
and functions of this peptide-receptor system in tear production, gland maintenance, or other
aspects of ocular health.
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Abstract

Introduction: NUCB2/nesfatin-1, oxytocin (OT) and vasopressin (VP) neurons are expressed
in the supraoptic (SON) and paraventricular (PVN) nuclei of the hypothalamus. Vasopressin is
involved in the regulation of fluid homeostasis, whereas oxytocin is involved in the regulation
of instinctive behaviours (eating and drinking, sleeping and waking, etc.) and autonomic
neural activities (heart rhythm, gastrointestinal tract contraction, breathing rhythm and
sweating, etc.) in addition to maternal behaviours such as parturition and milk secretion.
NUCB2/nesfatin-1 is involved in the regulation of physiology such as cardiovascular system,
stress, immune system as well as regulating energy metabolism by inhibiting food intake. All
P2Y receptors are G-protein-coupled receptors (GPCRs) for extracellular nucleotides. Eight
P2Y receptor subtypes have been identified (P2Y1, P2Y2, P2Y4, P2Y6, P2Y1l1, P2Y12,
P2Y13 and P2Y14). Apart from ATP and UTP, which are endogenous agonists for P2Y2
receptor, P2Y2 receptor agonists and antagonists with a wide range of physiological and
pathophysiological potentials are currently being developed.

Objective: In our study, we aimed to show NUCB2/nesfatin-1 expressed in SON and PVN
nuclei of the hypothalamus, and P2Y2 receptor protein expression in OT and VP neurons
using dual immunofluorescence method.

Material-Method: Male Sprague Dawley rats aged 4-6 months were used in the study. The rats
were fixed with 4% paraformaldehyde prepared in phosphate buffer given transcardially
without any treatment. The brain tissues were post-fixed in 4% paraformaldehyde at +4 °C
overnight. After the fixation was completed, brain sections were taken in 5 series with a
thickness of 40 pm, including the entire rostra-caudal axis with a vibratome. Double
immunofluorescence method using anti-NUCB2/nesfatin-1, anti-oxytocin and anti-
vasopressin antibodies in combination with anti-P2Y2 antibodies was applied to the obtained
floating sections. The obtained preparations were evaluated under fluorescence microscope in
terms of double labelled neurons in the SON and PVN where NUCB2/nesfatin-1, OT and VP
neurons are densely located.

Results: The present study shows that the P2Y2 receptor is expressed in NUCB2/nesfatin-1,
VP and OT-containing neurons in the SON and PVN of the rat hypothalamus.
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Conclusion: In conclusion P2Y2 receptor agonists and antagonists may regulate
NUCB2/nesfatin-1 VP and OT release from these neurons in the SON and PVN by causing
activation and inhibition of P2Y2 receptors.

Key words: NUCB2/nesfatin-1, Oxytocin, Vasopressin, P2Y receptors,

Immunohistochemistry
This study was supported by Bursa Uludag University BAP Unit (TOA-2021-684).
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EFFECT OF NARINGIN AND PREDNISOLONE TREATMENT ON BLOOD-
TESTIS BARRIER IN EXPERIMENTAL RHEUMATOID ARTHRITIS
MODEL
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Abstract

Introduction: Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized by
cartilage and bone destruction. Due to their side effects of glucocorticoids used in treatment,
the benefit/risk ratio remains uncertain. Prednisolone is a potent glucocorticoid used in
treating autoimmune diseases due to its antiallergic and anti-inflammatory effects. Naringin is
an active flavonoid found in many citrus fruits, has antioxidant, anticancer, and anti-
inflammatory properties. There is no study in the literature investigating the damage RA
causes to the blood-testis barrier and the comparative effects of Naringin and Prednisolone, on
testicular injury.

Objective: This study aimed to investigate, using immunohistochemical, biochemical,
histomorphometric, and microscopic methods, the effects of separate and combined
treatments with Naringin and Prednisolone on the expression of blood-testis barrier proteins
Connexin-43 and Occludin, serum testosterone and LH levels, and testicular damage in an
experimental RA model.

Materials and Methods: 36 male mice were divided into 6 groups: healthy control group,
sham group received distilled water, arthritis group induced by Freund’s Complete Adjuvant
(FCA) without treatment, Prednisolone (10 mg/kg) treatment group for 28 days after arthritis
induction, Naringin (150 mg/kg) treatment group three times a week for 30 days after arthritis
induction, and combined Naringin and Prednisolone treatment group with the same doses and
duration. Testis tissues samples obtained from all groups on day 51 were examined by using
microscopic, immunohistochemical, biochemical, and histomorphometric methods.

Results: In the arthritis group, seminiferous tubules degeneration, decreased expression of
Sertoli cell junction proteins Connexin-43 and Occludin, and reduced serum levels of LH and
testosterone were observed. In the Prednisolone group, widespread degeneration in
seminiferous tubules and tight junctions, decreased Connexin-43 and Occludin expression,
and lower testosterone levels compared to the control were noted. In the Naringin group, the
testicular composition was close to normal, also significant increase in Connexin-43 and
Occludin expression and serum testosterone levels compared to the arthritis and other
treatment groups were seen. In the combined treatment group, degenerative changes in the
testis tissue samples were reduced, moreover Connexin-43 and Occludin expressions
increased compared to the arthritis and Prednisolone groups, and testosterone and LH levels
were observed.

Conclusion: Considering all the results, it was concluded that Naringin treatment was more
effective agent than Prednisolone in repairing testicular damage and maintaining blood-testis
barrier integrity after arthritis. On the other hand, Naringin treatment could protect the testes
from the adverse effects of both arthritis and Prednisolone.

Keywords: Blood-testis barrier, Naringin, Prednisolone, Rheumatoid arthritis, Ultrastructure
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EXPOSURE ON HIPPOCAMPUS IN RATS
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Abstract

Introduction: Phthalates are a class of chemicals widely utilized in the production of flexible
plastics and various consumer products. Their primary function is to enhance the flexibility
and durability of plastics, making them integral to numerous household items. Di-(2-
ethylhexyl) phthalate (DEHP) is the most well-known member of the class of phthalates used
as plasticizers for polymer products to convert plastic products into a flexible format.
However, the health implications of DEHP exposure have raised significant concerns among
researchers and health professionals. Studies indicate that phthalates can disrupt endocrine
functions, posing risks to human health, particularly in vulnerable populations such as
pregnant women and children.

The aim of this study is to investigate the effect of DEHP exposure during neonatal period on
hippocampus of rats.

Methods: Twenty-six newborn Wistar albino rats were randomly divided into two groups.
Group 1 (Control Group, n=13)

Group 2 (Phthalate Group, n=13)

0.1 ml/day of corn oil administered subcutaneously to animals in the control group for 65
days from birth. DEHP prepared in corn oil (in 250 ml) was administered subcutaneously to
14 newborn rats with the dose of 300 mg/kg/day in the experimental group for 65 days from
birth. After intracardiac perfusion, hippocampus tissues were taken from sacrificed animals
and subjected to tissue processing for histopathological examination. Sections were analyzed
under light microscope.

Cellular shrinkage, interstitial edema criteria were used for evaluating the histopathological
damage. Results were graded as follows,

Grade 0: No damage

Grade 1: mild damage

Grade 2: Moderate damage

Grade 3: Severe damage

Results: Hippocampus tissues of animals were evaluated, and interstitial edema and cellular
shrinkage rates were found to be higher in the experimental groups compared to the control
group. No statistical difference was observed in the results obtained from male animals.
Conclusion: Prepubertal DEHP exposure can cause histopathological damage in the
hippocampus. Further studies are needed.

Keywords: Di-(2-ethylhexyl) phthalate, rat, hippocampus
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SYNERGISTIC INHIBITION OF HCT-116 COLORECTAL CANCER CELL
VIABILITY BY TARGETING GLUT1 AND SOLIFENACIN: A NOVEL
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Abstract

Introduction: Colorectal cancer remains one of the leading causes of cancer-related morbidity
and mortality worldwide. Despite advances in screening and therapeutic interventions, the
prognosis for advanced CRC continues to be poor, highlighting the urgent need for novel
therapeutic strategies. The glucose transporter (GLUT) family, particularly GLUT1, has been
implicated in the metabolic reprogramming of cancer cells, facilitating the increased glucose
uptake essential for rapid tumor growth and survival. Targeting GLUT-mediated metabolic
pathways has emerged as a potential strategy for inhibiting tumor progression. Recent studies
have suggested that Solifenacin, an antimuscarinic agent traditionally used for the treatment
of overactive bladder, may exhibit off-target effects that could influence cancer cell
metabolism. Considering this off-target effect of solifenacin, it is important to evaluate its
combined effect with a GLUT inhibitor.

Aim: This study aims to investigate the effects on the viability of colorectal cancer cells
following the inhibition of GLUT1 and Solifenacin.

Material-Method: HCT 116(CCL-247, Human colorectal carcinoma) cells were utilized as a
model for colorectal cancer in this study. The cells were divided into four experimental
groups: control (treated with DMSO), GLUTT inhibition, Solifenacin, and the combination of
GLUT1 inhibition with Solifenacin. GLUT1 inhibitor doses of 5,10,20 and 30 pm and
solifenacin doses of 5,10,15 and 20 um were chosen according to our previous studies. Cell
viability was assessed using the Sulforhodamine B (SRB) assay, with promising drug
combinations further validated through the Luminescent Cell Viability assay (CellTiter-Glo).
Synergistic interactions between treatments were quantified using the SynergyFinder online
tool(https://synergyfinder.org)( Faculty of Medicine at University of Helsinki , Helsinki,
Finland) program, which is used to determine synergy, and combination indexes were
calculated.

Result: The combination of GLUT1 inhibition and Solifenacin at various concentrations
demonstrated significant synergistic effects in HCT-116 cell lines. Compared to the individual
treatments, the combined use of GLUT1 inhibitor and Solifenacin resulted in a sevenfold
increase in HCT-116 cancer cell inhibition. Notably, the combination index (CI) values, which
indicate synergy (CI < 1), were as low as 0.01 for the combination of 20 uM Solifenacin with
30 uM GLUTT inhibitor in HCT-116 cells (p<<0.05) There was no difference between the
single use of the drugs and the control group(p>0.05).

Conclusion: The results of this study suggest that the combination of GLUT]1 inhibition and
Solifenacin exerts a highly synergistic effect on the viability of HCT-116(Colorectal

103
@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

Carcinoma) colorectal cancer cells, significantly enhancing cancer cell inhibition compared to
individual treatments. These findings indicate that targeting GLUTI1-mediated metabolic
pathways, in conjunction with Solifenacin treatment, holds promise as a novel therapeutic
strategy for HCT-116(Colorectal Carcinoma) colorectal cancer. Further investigation is
warranted to fully elucidate the underlying mechanisms and to explore the potential clinical
applications of this combination therapy.
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Abstract

Introduction: Non-small cell lung cancer (NSCLC) is the most prevalent form of lung cancer,
constituting approximately 85% of cases. While early-stage NSCLC can often be surgically
treated, many patients are diagnosed at advanced stages, limiting surgical options and
worsening prognosis. Cisplatin (Cis), a platinum-based chemotherapy drug, is widely used in
NSCLC treatment but is associated with significant toxicities and chemoresistance. Recent
studies suggest capsaicin (CAP), a compound from the Capsicum plant, may enhance
cisplatin's efficacy while reducing its side effects, offering a promising adjunctive approach in
NSCLC therapy.

Aim: This study investigates the effects of combining Cis with CAP on cell proliferation in
vitro in NSCLC cells and tumor growth in vivo in xenograft mouse models.

Materials and Methods: In this study, A549 cells were utilized to achieve two specific
objectives: (1) The anti-proliferative and apoptotic effects of varying doses of CAP, both
alone and in combination with Cis, were investigated in vitro. For this, A549 cells were
treated with DMSO, different doses of CAP, Cis, and a CAP/Cis combination for 48 hours.
Following treatment, MTT analysis was performed, and cell proliferation was assessed using
Ki-67, while apoptosis was evaluated through cleaved caspase-3, both by
immunohistochemistry and western blot methods. (2) The anti-tumorigenic effect of the
CAP/Cis combination was evaluated in vivo using lung xenograft mouse models. The care
and experimental procedures for the animals were carried out with the approval of the Local
Ethics Committee for Animal Experiments (2020-04/02). A549 cells were injected into the
bilateral flank regions of 20 athymic nude mice. When tumor volumes reached 150 mm?, the
animals were divided into four treatment groups of 5 mice each (n:5x2=10); vehicle (corn
oil), CAP, Cis, and CAP/Cis. Throughout the study, tumor sizes and body weights were
monitored. At the end of the experiment, the excised tumor tissues were embedded in paraftin,
sectioned, and subjected to histopathological analysis. Cleaved caspase-3 for apoptosis and
Ki-67 for proliferation were determined by immunohistochemical methods. Data were
evaluated using the IBM Statistics 23 program at a 95% confidence interval, analyzed with
the Kruskal-Wallis Test, and differences between the groups were calculated using the Mann-
Whitney U Test.

Results: In A549 cells, it was found that the combination of 200 uM CAP with Cis enhanced
the efficacy of the chemotherapeutic agent (p<<0.05). This combination resulted in reduced cell
viability and proliferation, as well as induced apoptosis. Supporting the in vitro findings, the
xenograft mouse model showed that the CAP/Cis combination significantly inhibited tumor
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growth and induced regression (24.37£2.8) compared to the control group (190.23+10.2)
(p<0.05). Additionally, in the excised tumor tissues, there was a marked decrease in
proliferation markers and an increase in apoptotic indicators within the combination treatment
group (p<0.05).

Conclusion: In NSCLC, the combination of CAP and Cis has been determined to exert more
potent anti-proliferative and anti-tumorigenic effects compared to cisplatin monotherapy,
suggesting that capsaicin may be a valuable adjunct in the treatment of NSCLC.
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Abstract

Introduction: Alzheimer’s disease (AD) is a neurodegenerative progressive disease
characterized by age-related progression and a lack of definitive treatment, affecting millions
of people worldwide. The main features of the disease are memory loss, decline in cognitive
functions, and neuroinflammation. Hippocampal formation is a brain region central to
learning and memory processes and plays a significant role in the pathophysiology of AD.
Objective: The study aimed to investigate whether a diet simultaneously rich in vitamin A and
omega-3 fatty acids has a protective effect on the hippocampal formation in a rat model of AD
induced by lipopolysaccharide (LPS)-mediated neuroinflammatory mechanisms, through the
immunohistochemistry of EphA4 and EphB2 receptor expression in the dentate gyrus.
Materials and Methods: The study was conducted on female Wistar albino rats, which were
divided into five groups: (1) control group, (2) LPS group, (3) vitamin A-enriched diet and
LPS group, (4) omega-3 fatty acids-enriched diet and LPS group, and (5) a combination of
vitamin A and omega-3 fatty acids-enriched diet and LPS group. The dietary regiments were
applied for 28 days. LPS was administered at a dose of 500 pg/kg/day/i.p. for 7 days to the
LPS group and the dietary groups at the end of the 28-day dietary period. Brain sections were
obtained from the subjects afterwards and EphA4 and EphB2 receptor immunohistochemistry
was performed on the hippocampal dentate gyrus areas of the sections for neuron evaluation.
Results: The results revealed that EphA4 receptor expression, which is typically increased in
AD, was elevated in the LPS group but decreased after an application of a combined diet rich
in vitamin-A and omega-3 fatty acids. Conversely, EphB2 receptor expression level, which is
typically reduced in AD, was decreased in the LPS group but increased in all dietary groups.
Conclusion: In conclusion, this study demonstrated that a diet rich in vitamin A and omega-3
fatty acids can reverse changes in EphA4 and EphB2 receptor expression induced by
neuroinlammatory mechanisms.

This study was supported by the Bursa Uludag University Scientific Research Projects
Coordination Unit with the project code TTU-2021-541.
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Abstract

Introduction: Although there are studies investigating nutritional supplements in inflammatory
cases that develop through different pathways in the ovaries, a combination of vitamin A and
fish oil has not been found in the literature.

Objective: This study aimed to investigate the effects of nutritional conditions enriched with
vitamin A and fish oil, a source of omega-3, on rat ovarian tissue after lipopolysaccharide
(LPS)-induced inflammatory damage.

Materials and Methods: Wistar albino female rats used in the study were divided into five
groups: (1) Vitamin A + LPS Group, (2) Omega 3 + LPS Group, (3) Combined Feed + LPS
Group, (4) LPS Group and (5) Control Group. 0.5 mg/kg/day LPS was administered
intraperitoneally to rats for 7 days. Afterwards, enriched diets were administered for 28 days.
Histopathological and morphometric evaluations were performed on paraffin sections stained
with hematoxylin-eosin of ovarian tissues removed from the rats. Serum TNF-a levels were
measured in blood samples by ELISA.

Results: It has been shown histologically and biochemically that LPS causes chronic
inflammation in the rat ovary. It was also observed that it negatively affected follicle
development and caused the formation of atretic and cystic follicles. It was determined that
the combined diet rich in vitamin A and omega-3 was more effective in suppressing
inflammation and reducing the development of atresia and cystic follicles than their single
use.

Conclusion: In conclusion; it was thought that the use of nutritional vitamin A and fish oil in
combination form could be used as a supportive treatment option in inflammatory cases of the
ovaries.

108
@R nichecongress.com 26-28 September 2024 (©) Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

Poster Presentation

BENEFICIAL EFFECTS OF ADIPOSE TISSUE-DERIVED STROMAL
VASCULAR FRACTION ON BUSULFAN-INDUCED TESTICULAR
DAMAGE

EMINE RUMEYSA HEKIMOGLU! | MUKADDES ESREFOGLU! | FATMA BEDIA
KARAKAYA CiMEN! | BIRSEN ELIiBOL % HURIi DEDEAKAYOGULLARI? | OZGE
PASIN!

1 Bezmialem Vakif Universitesi, Tip Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dali | 2 Istanbul Medeniyet
Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali | 3 Biruni Universitesi, Tip Fakiiltesi, Tibbi Biyokimya
Anabilim Dali
f.bedia.k@hotmail.com

Abstract

Introduction and Objectives: Busulfan, a commonly used chemotherapeutic agent, attaches to
one of the DNA strands of the cancer cells thus prevents them from dividing. Male infertility
is one of the side effects of cancer treatment. Preserving or restoring fertility of these patients
constitute an important research area. In recent years, various studies have been published
investigating the therapeutic effects of stem cell applications in various diseases. Adipose
tissue-derived stromal vascular fraction (SVF), obtained by enzymatic and/or mechanical
disintegration of adipose tissue, contains endothelial progenitor cells, hematopoietic cells,
pericytes, macrophages, fibroblasts and various growth factors in addition to the stem cells.
This study aimed to investigate the therapeutic effects of SVF on busulfan-induced testicular
damage.

Materials and Methods: Twenty-four male rats were randomly divided into control, busulfan,
SVF and busulfan+SVF group. Testicular damage was induced by single intraperitoneal
busulfan (35 mg/kg) application. SVF obtained from human adipose tissue using Lipocube
SVF™ was injected into the testicles of rats 5 weeks after busulfan application.
Histopathological, biochemical and western blotting analyses were performed on sperm and
testicular samples.

Results: Vacuolization, tubular degeneration and atrophy were evident in busulfan group. The
mean damage score (OHS) of this group was higher than control (p<0.001) and busulfan +
SVF (p=0.006) group. The mean serum total oxidant level (TOS) was higher than control
(p<0.05) and busulfan+SVF (p<0.005) group. Mean serum and tissue total antioxidant levels
(TAS) were lower than those in the control (p<0.001; p<0.005) and busulfan+SVF (p<0.005)
group. The mean TUNEL + cell count and tissue Bax-Bcl-2 level of busulfan group were
higher than control (p<0.001, p<0.05) group. The mean tissue CD-90 level in busulfan group
was higher than control (p<0.05) and busulfan+SVF (p<0.001) group. Tissue ATGS5 level of
this group was also higher than control (p<0.05) and busulfan+SVF (p<0.05) group. Similarly,
the mean NF-kB level was higher than control (p<0.05) and busulfan+SVF (p<0.001) group.
On the contrary, the mean tissue TGF-B1 level was lower than the busulfan+SVF (p<0.001)
group. The mean healthy sperm count in busulfan group was also lower than control
(p<0.001) and busulfan+SVF (p<0.001) groups.

Conclusion: It was concluded that SVF injection reduced busulfan-induced oxidative stress
and tissue damage and increased sperm count. SVF may be a promising and effective
therapeutic agent in the elimination of testicular damage caused by busulfan toxicity.
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Abstract

Introduction: Aging is a chronic, complex and irreversible process that leads to functional
disruption in cells. There are various theories at the molecular, cellular, organ and organism
levels to explain this process. Structural and functional changes also occur in the liver during
aging. The hepatic artery wall thickens, endothelial cell permeability decreases, blood flow
and bile acid levels decrease. The number of smooth endoplasmic reticulum and mitochondria
in hepatocytes decreases. The aging process in the liver has all cellular characteristics, these
changes occur in parenchymal cells and non-parenchymal cells and in the extracellular matrix.
Aim: This study aimed to determine the changes that occur in rat liver tissue due to aging by
histological, biochemical and RT-PCR (Reverse-Transcriptase Polymerase Chain Reaction)
of caspase-3 (Cas-3), mammalian target of rapamycin (mTOR), interleukin-6 (IL-6) and
nuclear factor kappa B (NF-kB) expressions.

Material and Methods: Wistar albino rats were used in the study, two groups were formed:
Young-adult group (10 weeks) and aged group (18 months). Blood and tissue samples were
taken from the subjects under general anesthesia. Liver enzymes were measured in the blood.
IL-6, NF-kB, mTOR, Cas-3 gene expressions from the tissues were evaluated with RT-PCR.
Histological scoring was performed on the tissues belonging to the groups. Sections were
evaluated with hematoxylin-eosin, Masson trichrome and Periodic acid Schiff (PAS) stains.
The obtained results were statistically evaluated with the Two-Way Anova method using the
GraphPad program.

Results: Biochemically, when the young group was compared with the aged group, significant
increases were observed in cholesterol, triglyceride, AST (aspartate aminotransferase), ALT
(alanine transaminase) and ALP (alkaline phosphatase) levels. The number of binucleated
hepatocytes increased in the aged group. Histological scoring results supported the light
microscope findings. Light microscopically, increased binucleated hepatocytes, vacuolization,
sinusoidal congestion, bile duct proliferation, mononuclear cell increase in the aged group,
Masson trichrome staining showed collagen increase in the portal area, around v. centralis and
between hepatocytes, and PAS staining clearly identified decreased glycogen storage in
hepatocytes. While the inflammation marker IL-6, apoptosis marker Cas-3 and autophagy
marker mTOR gene expressions showed a significant increase in the aged group, no
difference was observed in NF-kB levels.

Conclusion: It has been observed that inflammatory, apoptotic and autophagic changes occur
in physiological aging and that these changes affect liver functions. Studying the molecular
pathways that play a role in these changes will supply more detailed information.

Key words: liver, aging, microscopy
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AN EXPERIMENTAL SEPSIS MODEL IN RATS
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Abstract

Aim: Sepsis is a life-threatening infection condition that can cause serious damage to vital
organs. Curcumin is a compound derived from turmeric root and it has anti-inflammatory and
antioxidant properties. In this study, it was aimed to investigate the protective and therapeutic
potential effects of curcumin on ovarian damage that may occur in the experimental sepsis
model by histological, immunohistochemical, and biochemical methods.

Material and method: In this study, 40 female rats of the Sprague Dawley were used. The rats
were randomly divided into 5 groups. Rats in the control group were not administered any
medication. Those in the Vehicle group were given corn oil by oral gavage for 7 days. The
CLP model was applied to rats in the cecal ligation perforation (CLP) group. Subjects in the
KUR+CLP group were given curcumin at a dose of 200 mg/kg per day as an emulsion by oral
gavage before sepsis was established, and the CLP model was applied after 7 days. Those in
the CLP + KUR group were given curcumin at a dose of 200 mg/kg per day for 7 days by oral
gavage after the CLP model was applied. At the end of the experiment, ovaries and blood
samples were taken from the sacrificed rats and analyzed histologically,
immunohistochemically and biochemically.

Results: As a result of the histological evaluations performed in the ovarian tissues, it was
observed that the normal morphological structure was preserved in the control group. In the
vehicle group, the histological appearance was slightly impaired compared to the control
group. In the CLP group, vascular congestion and intense hemorrhage areas were detected. In
particular, the number of primordial and primary follicles decreased. In the curcumin-treated
groups, the congestion decreased significantly and hemorrhage was minimal. The number of
follicles also increased significantly in these groups. Immunohistochemically, it was
determined that the immunoreactivity of the endoplasmic reticulum (ER) stress marker
GRP78 was increased dramatically in the CLP groups. With curcumin administration, the
expression of GRP78 was decreased. When the biochemical parameters were evaluated, it
was determined that CRP levels increased significantly in the CLP group.

Conclusion: Our findings showed that curcumin significantly reduced sepsis-related ER stress
in the ovaries when given both before and after sepsis and prevented cellular damage. These
findings support that curcumin can be used as a potential protective and therapeutic agent in
the treatment of ovarian damage as a result of sepsis.

Key Words: Endoplasmic reticulum stress, curcumin, ovary, rat, sepsis.
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Abstract

Introduction: Cadmium (Cd) is a toxic element and can cause damage to various organs. The
liver and kidney are the main target organs. Thymoquinone and carvacrol has various
pharmacological effects such as antioxidant, anti-inflammatory and antiproliferative.

Aim: This study aimed to investigate the effects of thymoquinone and carvacrol(Car) against
cadmium-induced toxicity in liver tissues of rats.There are few studies in literature examining
the protective effects of carvacrol and thymoquinone against cadmium-induced toxicity in the
liver.

Material and Methods: Total 42 male Wistar albino rats were used.Control, DMSO, cadmium-
treated(3.5 mg/kg by subcutane),carvacrol-Cd treated, thymoquinone- Cd treated, carvacrol,
and thymoquinone groups were formed. Carvacrol administered at 50 mg/kg, and
thymoquinone at 5 mg/kg by gavage. On the liver sections caspase-3,TNF-a, IL-6, and NF-kB
immunostainings were carried out. Also sections of liver tissue were evaluated by electron
microscopy. Serum aspartate aminotransferase(AST), alanine aminotransferase(ALT), and
triglyceride, oxidative stress parameters, GPx and MDA, were evaluated.7nf-a, Nfkbl, IL6,
mT1or and Casp3 mRNA gene expression levels were examined using RT-PCR. The obtained
data was statistically analyzed using GraphPad Prism software.

Results:Cadmium administration caused increase in serum AST, ALT, and Triglyceride levels.
Cd+Car and Cd+Thymoquinone group showed significant reduction in ALT and Triglyceride
when compared to cadmium group.In cadmium group,levels of MDA increased significantly
and GPX1 levels decrease when compared to control group. GPX1 activities increased in
Cd+Carvacrol and Cd+Thymoquinone groups.NF-kB, caspase-3, TNF-a and IL-6
immunostained surface area increased in cadmium compared to the Control group. Cells
stained with these antibodies decreased in the Cd-Car and Cd+Thymoquinone groups. Cd
groups showed a significant increase in 7nf-a and Mtor expressions, indicating that cadmium
exposure upregulated this pro-inflammatory gene.Comparing Cd to Cd+Car groups,carvacrol
treatments reduced 7nf-a expression. In Cd+Thymoquinone and Cd+Car groups, both
treatments reduced, Nfkbl, IL6,mTor and Casp3 expressions compared to cadmium alone. In
the electron microscopic evaluation, degenaration of mitochondrial cristae, enlarged granular
endoplasmic reticulum cisternae(GER),and markedly increased autophagic vacuole structures
are observed in cadmium group. Small number of autophagic vacuoles and decreased
dilatation of GER are seen in Cd+Thymoquinone and Cd+Car groups.
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Conclusion:The study results indicate that carvacrol and thymoquinone alleviate the toxic
effects induced by cadmium. However, further research in the literature is needed to support
these findings, and it observed that the doses and durations of the administered compounds
should be increased and experiments repeated to confirm their efficacy.
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HISTOLOGICAL INVESTIGATION OF THE EFFECT OF QUERCETIN ON
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Abstract

Introduction: Methotrexate (MTX), folic acid antagonist, is an immunosuppressive and
cytotoxic chemotherapeutic agent. However, it has toxic effects on tissues. Its tissue damage
is known to be associated with oxidative stress. ROS increase causes cell damage and
apoptosis. Quercetin (QE) is a free radical scavenger and a biological antioxidant.

Aim: This study aimed to investigate the effectiveness QE, a powerful antioxidant, on MTX-
induced testicular toxicity.

Materials-Methods: 35 Wistar-albino male rats male rats were used. Rats were randomly
divided into 5 groups: control, sham, QE, MTX and MTX+QE groups. MTX was
administered single dose 20 mg/kg i.p. on day 1. QE was given by oral gavage 50 mg\kg for 9
days, 30 minutes before MTX administration. The subjects were sacrificed on 10th day.
Testicular cell damage was evaluated with Hematoxylin-Eosin, Periodic Acid Schiff, Masson
Trichrome staining, Johnsen's score and histomorphometric measurements. Apoptosis was
evaluated by TUNEL and active caspase-3 immunostaining. Additionally, Occludin and ZO-1
immunohistochemistry was performed. Total Antioxidant Level (TAS), Total Oxidant Level
(TOS) and Superoxide Dismutase (SOD) levels were measured in testicular tissues and serum.

Results: Histological evaluation showed QE administration reduced testicular cell damage.
TUNEL, caspase-3, occludin and ZO-1 positive cell numbers were decreased in the
seminiferous tubules compared to the control group. In biochemical analyzes, when TAS,
TOS and SOD levels were examined in tissue and serum, it was determined that QE helped
tissue stabilization by providing free radical balance.

Conclusions: It was concluded that QE application reduced testicular tissue damage caused by
MTX with its suppressive effect on oxidative stress and apoptosis. Therefore, QE could be a
potentially useful agent in the treatment of MTX-induced testicular injury.

This study was supported by TUBITAK 1002-B Emergency Support Module (122S966).

Keywords: Quercetin, Methotrexate, Testis, Oxidative stress, Apoptosis
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Abstract

Introduction: Bleomycin (BLM), an anti-carcinogenic drug used in chemotherapy, has side
effects such as pulmonary toxicity and cardiotoxicity(1). Fisetin (FST) is a flavonol found in
many plant fruits and vegetables(2). Pirfenidone(PFD) is an antifibrotic agent used in the
treatment of pulmonary fibrosis(PF).

Objective: In our study, we aim to elucidate the mechanism of cardiac damage caused by PF,
which is the most important complication especially for chemotherapy patients receiving
BLM treatment, on experimental animals. Therefore, we aim to investigate the effects of FST
and PFD on on apoptotic and antioxidant mechanisms related to ER stress in the heart due to
BLM-induced pulmonary fibrosis.

Materials and Methods: In this study, 40 adult male Wistar albino rats, 8-12 weeks old,
weighing 250425 g, obtained from Gaziantep University Experimental Research Center were
used. 5 experimental groups were formed: Sham(Sh) Group, BLM Group, BLM+PFD Group,
BLM+FST Group, BLM+PFD+FST Group. Hematoxylin-eosin staining was performed on
the heart tissues. Gadd153 (growth arrest and DNA damage-inducible gene 153) and caspase-
3 immunohistochemical staining were performed using the avidin-biotin-peroxidase method.
Gadd153 and caspase-3 stained sections were photographed under light microscope with
digital camera(3). Immunohistochemical staining was evaluated semi-quantitatively by two
independent histologists. Biochemical GSH, MPO and MDA values were analyzed from heart
tissue. In statistical analysis, Kruskal-Wallis H test was used for differences between groups
and Mann Whitney-U test was used for pairwise comparisons between groups. p< 0.05 was
considered significant.

Results: The bleeding and dilation in the vessels was intense in the BLM group. Vasodilation
and bleeding were also present in BLM+PFD and BLM+FST groups. However, eosinophilic
cardiomyocytes were present (Figure 1). Immunohistochemical analyses for caspase-3,
Gadd153 were scored as Sh(-), BLM(+++), BLM+PFD(++), BLM+FST(++),
BLM+PFD+FST(+) (Figure 2 and 3). There was a significant difference between the groups
for GSH, MDA and MPO(p< 0.001). In pairwise comparisons, there was no difference
between BLM+FST and BLM+PFD, but the difference between the other groups was
significant. Among the treatment groups, MDA and MPO levels were significantly lowest in
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the BLM+PFD+FST group, and GSH was significantly highest in the BLM+PFD+FST group
(Table 1).

Conclusion: Histopathological examination of heart tissue showed that the combined
administration of PFD and FST resulted in greater improvements than either treatment alone.
At the same time, when the proteins Gadd153 and caspase-3, which are likely to be effective
in ER stress-induced apoptosis, were evaluated immunohistochemically, it was observed that
PFD and FST were more effective when given together. In terms of antioxidant parameters,
PFD and FST showed similar effects, but were more effective when given together.
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Abstract

Introduction: The endothelium is an important, widely distributed organ that maintains tissue
homeostasis by producing numerous vasoactive molecules in the human body. These
molecules play a key role in regulating vascular tone, thrombosis, smooth muscle
proliferation, cellular adhesion, and vascular inflammation. In particular, endothelial cells
secrete these molecules in response to pathogens. Viral infections can cause significant
damage to endothelial cells. Studies on natural compounds of plant origin support the
protective effects of natural compounds in various diseases. Carvacrol (2-methyl-5-(1-
methylethyl)-phenol) is one of the mono-terpenoid molecules found in essential oils with
therapeutic benefits due to its antiviral, antioxidant, and anti-inflammatory properties.
Objective: The roles of carvacrol against hyperinflammatory responses and its mechanisms in
viral infections are not clear. In this study, we aimed to establish a LPS (lipopolysaccharide)
induced mimic in vitro endothelial inflammation model and evaluate the protective and anti-
inflammatory effects of carvacrol in viral infections.

Materials and Methods: ECV304 endothelial cell line was cultured at 37°C in a humidified
atmosphere with 5% CO2. Cells were cultured in M199 growth medium containing 15 mM
HEPES and 10% FBS. Cell viability and cytotoxicity effects of carvacrol were analyzed via
MTT (3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl tetrazolium bromide) assay on ECV304 cells.
ECV304 cells were incubated with different concentrations of carvacrol (10, 20, 50, 100, and
150 pg/ml) for 48, 72, and 96 hours. To create an in vitro inflammation model, ECV304 cells
were cultured with 50 and 200 pg/ml concentrations of LPS isolated from E. coli for 48 and
96 hours. TNF-a and IL-8 levels in the culture medium were measured using the ELISA test.
Anti-inflammatory and protective effects of carvacrol were determined by
immunocytochemistry using antibodies against Ki 67, endothelin 1, iNOS, eNOS, caspase 1,
and caspase 3.

Results: After MTT analysis, it was observed that the dose of 10 pg/ml and 72 hours of
carvacrol treatment in ECV304 cells were similar to the control group. According to ELISA
results, it was concluded that 48 hours of incubation and 50 pg/mL LPS application were
appropriate for the in vitro inflammation model. After carvacrol application, the morphology
of both ECV304 and LPS-induced ECV304 cells was similar. Endothelin 1 and iNOS
immunoreactivities significantly decreased in carvacrol-treated in vitro inflammation model
cells (p<0.05). Furthermore, carvacrol reduced the activation of inflammation protein markers
in ECV304 cells.

Conclusion: Our findings suggested that carvacrol can be used as a natural protective agent
for endothelial dysfunction resulting from inflammatory processes associated with viral

117
@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

infection. Furthermore, our results are preliminary data for in vitro and in vivo experimental
models.
Keywords: Carvacrol, ECV304, inflammation
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Abstract

Introduction: SARS-CoV-2 infection significantly impacts the upper airways. Prompt
initiation of treatment targeting this region may aid in prognosis assessment. With the
emergence of new viral variants each year, there is an increasing need for accessible and
producible treatment options. Equine hyperimmune serum presents a viable alternative due to
its high levels of neutralizing antibodies, which can effectively neutralize the virus upon entry
into the body.

Objectives: This study investigated the effects of equine hyperimmune serum on the trachea
of SARS-CoV-2-infected KI18-hACE2 transgenic mice, which exhibit severe disease
analogous to that in humans due to their human ACE2 receptor.

Materials & Methods: Vero cells were utilized for virus replication. After inactivation,
purification, and sterile filtration, the final antigen was prepared. Equines were immunized
with four doses of the inactivated viral antigen, administered at one-week intervals. On the
48th day, serum was collected, purified, and filtered. Following microneutralization assays
and antibody titer assessments, the equine hyperimmune serum was produced. Four groups of
K18-hACE?2 transgenic mice were established: Control, Equine Hyperimmune Serum, SARS-
CoV-2, and SARS-CoV-2 + Equine Hyperimmune Serum. After infecting the mice with
SARS-CoV-2, the hyperimmune serum was administered three times at one-day intervals. A
detailed analysis of the trachea was performed, with inflammation scores assigned and viral
damage described according to established literature through microscopic examination.

Results: The SARS-CoV-2 group exhibited epithelial damage, cilia loss, detached basal
membrane, and inflammatory cell infiltration. The tracheal lumen contained exudate, and
desquamated cells. The epithelium of the SARS-CoV-2 + Equine Hyperimmune Serum group
was preserved. Minimal inflammation was observed. The Control and Equine Hyperimmune
Serum groups displayed normal tracheal morphology.

Conclusions: Equine hyperimmune serum offers significant advantages, including the
capability for large-scale production and effectiveness against emerging viral variants. In this
study, we demonstrated that the serum protects the tracheal epithelium and reduces
inflammation due to its neutralizing antibodies. However, since the serum was administered
during the first week of infection, its protective effect on the epithelium might be diminished
if administered later, due to the time required for epithelial healing. Nevertheless, the serum
would still help alleviate inflammation-related damage. Thus, early treatment is essential for
achieving optimal efficacy.

Keywords: COVID-19, antiserum, horse, airway, neutralizing antibody
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Abstract

Introduction: Glioblastoma (GBM) is the most common malignant primary brain tumor in
adults. Increasing data indicate that the hallmarks of cancer, as in glioblastoma, arise from
disturbances of cellular energy metabolism. Spexin neuropeptide is expressed in the central
nervous system in the brain, including the hypothalamus. Studies have shown that spexin,
which performs its biological effects through galanin receptors, regulates adipogenesis and
processes associated with cellular energy metabolism such as and lipolysis, lipogenesis, and
glucose uptake. Awareness of the role of many peptides and neuropeptides as well as the
expression of their receptors in cancer development and tumor progression has increased
significantly in recent years. The galanin signaling cascade has been shown to be involved in
several cancer types.

Objective: In this study, it was aimed to determine the antitumoral effects of energy
metabolism-related spexin neropeptide on U373 MG human glioblastoma cells.

Material-Method: Doses of spexin in the range of InM-1puM were applied to human
glioblastoma (U373MQG) cells for 24, 48 and 72 hours. Then, the effects of the spexin on cell
viability were determined by CCK-8 assay. After the viability test, the effects of 1 uM spexin
peptide on cell migration, colony formation and cell proliferation were investigated by wound
healing, colony formation test and Ki-67 immunofluorescence labelling method, respectively.
Bax, bcl-2, cleaved caspase 3 and 9, P53, MMP2, MMP19, ATG-5, beclin-1 expression levels
were determined by western blot method to evaluate the effects on apoptosis, invasion and
autophagy pathway.

Results and Conclusion: It was shown that low doses of spexin had different effects on
glioblastoma cell viability. It was determined that 1 pM spexin did not effect colony
formation and wound closure in glioblastoma cells. Spexin was shown to induce apoptosis by
increasing the expression of Bax, cleaved caspase 3, 9 and autophagy by increasing the
expression of beclin 1. In addition, spexin increased the expression of tumor suppressor p53
and decreased the expression of MMP19 involved in invasion. There was a significant
decrease in cell proliferation in the spexin group (P<0.0001). In this study, it was shown that
spexin activated tumor suppressor p53 in U373 MG cells and triggered various pathways such
as apoptosis and autophagy, and thus may have reduced cell invasion and proliferation.

Our results suggest that spexin may be an effective anticarcinogenic agent on U373 MG
glioblastoma cells. However, these results need to be supported by further studies.

*This study supported by Bursa Uludag University Scientific Research Project Coordination
Unit (TGA-2022-1055).
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Abstract

Introduction: Melanin-concentrating hormone (MCH) is a cyclic 19-amino acid neuropeptide
encoded by Pmch gene. Nearly all of the MCH-expressing neurons are located in Zona incerta
(Z1), Perifornical area (PFx) and Lateral hypothalamic area LHA where implicated in
regulation of crucial functions such as energy homeostasis, reproduction and stress responses.
Most of the MCH-containing neurons are expressing ionotropic GABAARs or metabotropic
GABABRs. In addition, MCH neurons are known to express ionotropic glutamate receptors.
However, specific subtypes of ionotropic glutamate receptors are still to be defined.
Objective: In this study, in order to determine a triple colocalization we investigated the
existence of AMPA subtype GluR2 or kainate receptor (KAR) subtype GluR7 on both MCH-
and GABABR-expressing neurons within the LHA.

Materials and Methods: 60-90-day old male Sprague-Dawley rats were used in this study.
Rats were fed with standard rat chow and housed on a 12-12 h light-dark cycle at room
temperature. Any drugs or manipulations were not been applied on these rats before
transcardial perfusion. Following by transcardial perfusion brains were removed and free-
floating sections were collected. Immunohistochemistry was performed using 3-antibody
cocktail; MCH, GABABR and GIluR2/GluR7 followed by DyLight-, Texas Red- and FITC-
conjugated secondary antibodies, respectively. Labelled sections were captured on Zeiss LSM
900 with Airyscan confocal microscope and analysed on Zeiss ZEN Lite 3.10 software.
Results: Confocal analysis reveals that none of the GABABR-expressing MCH neurons
express GluR2 and GluR7 within the LHA. Furthermore, none of the MCH neurons, even not
expressing GABABRSs does not expressing any of this ionotropic glutamate receptor subtypes
within the LHA.

Conclusions: There are a few evidences to existence of ionotropic glutamate receptors on
MCH-expressing neurons. In many of the ionotropic glutamate receptor subtypes, AMPA
subtype GluR2 and KAR subtype GIluR7 are not expressed in MCH neurons whether
expressing GABABRs. In conclusion, specific glutamate receptor subtypes co-expressing
with GABA receptors in MCH neurons are still to be uncovered. Further analyses with other
glutamate receptor subunits including the NMDA receptor subtypes are underway in our
laboratory.

Keywords: MCH, GABABR, GluR2, GluR7, immunohistochemistry.
This study was supported by B. U. U. Scientific Research Projects Unit (Project number:
TAY-2022-773)
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Abstract

Introduction: Sevoflurane is the most commonly used inhalational anesthetic in pediatric
patients, and it has been demonstrated that exposure to anesthetics during neurodevelopmental
periods can lead to neuroinflammation and neuronal apoptosis. Vitamin D is known to be a
regulator in various physiological pathways including brain development, inflammation,
neurological functions, cell cycle control, immunomodulation, and apoptosis.

Objective: This study investigated the effects of prophylactic Vitamin D (Vit D) on behavioral
hyperactivity, neuronal activation, neuroinflammation, and neuroapoptosis in mice exposed to
sevoflurane on postnatal day 10.

Method: Twenty-eight Swiss albino mice were randomly divided into four groups: Vitamin D
group (Group D), control group (Group K), sevoflurane group (Group S), and Vitamin
D+sevoflurane group (Group SD). Mice in Groups D and SD received daily intraperitoneal
injections of 5 pg/kg calcitriol from postnatal day 2 to 10, while mice in Groups K and S
received saline injections. On postnatal day 10, mice in Groups S and SD were placed in an
anesthesia chamber (35x15x15 c¢m) for 5 minutes to acclimate to the environment, and their
behaviors were recorded. Mice in Groups S and SD were exposed to 2% sevoflurane in 98%
02 for 10 minutes with a flow rate of 2 L/min. Mice in Groups K and D received 100% O2.
After exposure, all mice were allowed to recover in a chamber for 40 minutes. Behavioral
activities of each mouse were recorded using a camera. Brain sections of the hippocampus
and prefrontal cortex from six mice in each group were examined using
immunohistochemistry (IH) and electron microscopy (EM). IH was used to evaluate the
expression of Interleukin-6 (IL-6), Brain-Derived Neurotrophic Factor (BDNF), Tumor
Necrosis Factor-a (TNF-a), c-Fos, B-Cell

Lymphoma 2 (Bcl-2), Bcl-2 Associated X Protein (Bax), and Oligodendrocyte Transcription
Factor 2 (Olig2).

Results: IH analysis revealed that in Group S, the expression of Bax, IL-6, TNF- a, and c-Fos
in prefrontal cortex and hippocampus tissues was significantly increased, while the expression
of Bcl-2, Olig2, and BDNF was significantly decreased compared to Group SD. EM images
supported these findings. Behavioral hyperactivity scoring indicated that Vitamin D reduced
behavioral activity scores when comparing Group SD to Group S.

Conclusion: Our study demonstrated that prophylactic vit D treatment in mice exposed to
sevoflurane on the 10th postnatal day significantly reduced the behavioral activity score
during the recovery phase. Additionally, it was immunohistochemically shown that Vit D
could prevent neuroapoptosis and neuroinflammation caused by a 10-minute single exposure
to sevoflurane in the developing brain.
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Abstract

Introduction: Diabetes mellitus (DM) is a metabolic disease marked by hyperglycemia due to
insulin resistance, insufficient insulin secretion, or excessive glucagon secretion. It leads to
structural and physiological changes in eye tissues. The lens, responsible for focus and light
adaptation, is an avascular spheroid structure of specialized epithelial cells within a thick
collagen capsule. Aquaporins (AQPs), membrane proteins regulating water flow, are
increasingly recognized for their role in conditions like diabetes, though their non-canonical
functions are still under early research.

Objective: Our aim in this study is to analyze the expression of aquaporin molecules in the
lenses of diabetic rats to evaluate their possible roles in diabetes mellitus and to contribute to
research on the treatment and mechanism of this disease.

Methods: This study was conducted on 14 adult male Wistar albino rats (150-250 g), divided
into two groups: 1) Control and 2) Diabetes Model. Type II diabetes was induced in the
diabetes group by intraperitoneal injection of streptozocin (STZ) (150 mg/kg), while no
treatment was given to the control group. Rats were fasted 24 hours before and on the 10th
day after STZ administration, and fasting blood glucose levels were measured. Rats with
levels >250 mg/dL were considered diabetic. After the experiment, rats were anesthetized, eye
tissues were collected, and sacrificed. AQP5 expression in the lens was analyzed using
immunohistochemical and immunofluorescence methods. Immunostaining intensities were
converted to H-score values for statistical analysis.

Results: Blood glucose levels in the STZ-administered diabetes model rats were significantly
increased (>250 mg/dL) compared to the control group. After immunohistochemical and
immunofluorescence analyses, AQP-5 immunostaining intensity H-score values in the
experimental diabetes induced group were decreased in both the lens epithelium and lens fiber
cells compared to the control. However, this decrease was more noticeable in the lens
epithelium cells (p = 0.016).

Conclusions: Our current findings suggest that diabetes may cause a decrease in AQP-5
molecule immune expression in the lens organ of the eye. It would be more appropriate to

make a definitive decision after high-level studies support repeated studies.

Keywords: Aquaporin, Diabetes, Immune Expression, Lens
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Abstract

Introduction: Sodium valproate is the sodium salt of wvalproic acid (VPA) and is an
anticonvulsant used in the treatment of epilepsy, panic attacks, anxiety disorder, posttraumatic
stress disorder, migraine and bipolar disorder, as well as other psychiatric conditions. In
general, almost all antiepileptic drugs are potentially teratogens. It is also known that they
cause direct damage to many tissues with toxic effects. Today, phytochemicals are one of the
best options, especially in the treatment of diseases. Moringa oleifera is a plant that grows in
the tropics and known to have many pharmacological and phytochemical properties. These
properties include antiproliferation, hepatoprotective, antiinflammatory, antiatherosclerotic,
DNA damage protective, antiperoxidative and cardioprotective roles.

Aim: In this study, it was aimed to show the protective effects of moringa extract on oxidative
pancreas damage caused by sodium valproate, which is widely used in the clinic, by using
histopathological and biochemical methods.

Material methods: In our study, 10 week old Sprague Dawley female rats were divided into 4
groups. Control, Moringa (M), VPA, VPA+M. 500 mg/kg VPA, 300 mg/kg M and
physiological saline were administered to the groups. The rats were sacrificed on the 16 th
day. In addition to light microscopic examinations, biochemical parameters such as total
antioxidant status, total oxidant status, reactive oxygen species were also examined in the
pancreas tissues taken.

Results: The histopathological and biochemical findings obtained as a result of our study
showed that the damage in the pancreas increased in the VPA group, but it was found that
these damages decreased in the M group given for treatment. Similar results were found in the
control group in the VPA+M group.

Conclusion: According to the results obtained from our study, it was concluded that the M
extract had a protective and therapeutic effect against VPA induced pancreas damage.
Demonstrating the ameliorative effect of M extract in pancreas damage caused by VPA will
contribute to the treatment of epilepsy.

Keywords: Moringa, Sodium Valproate, Pancreas, Oxidative stress, Microscopy,
Phytomedicine
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EVALUATION OF THE RELATIONSHIP OF BLOOD LIPID PROFILE
WITH SEMEN QUALITY AND ICSI PARAMETERS IN IDIOPATHIC MALE
INFERTILITY: A RETROSPECTIVE STUDY
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Abstract

Introduction: Idiopathic male infertility occurs in 30-40% of infertile men and the cause of
reduced semen quality is unknown. The Longitudinal Investigation of Fertility and the
Environment (LIFE) study emphasised the importance of cholesterol and lipid homeostasis
for male fertility by showing that serum lipid levels can affect semen parameters, especially
sperm head morphology. The role of cholesterol in the post-testicular alteration of sperm
plasma membrane composition and dynamics is essential for fertility; however, the effect of
high cholesterol and other dyslipidaemias on fertility is still to be clarified.

Objective: Since cholesterol is the main source of steroidogenesis and plays an important role
in spermatogenesis, a potential link between serum lipids and fertility may be possible. For
this purpose, we aimed to investigate the relationship between lipid profiles and semen quality
and ICSI (intracytoplasmic sperm injection) parameters in patients admitted to Assisted
Reproductive Techniques (ART) for idiopathic male infertility.

Material and Method: The lipid profile values of 121 patients who were referred to ART for
idiopathic male infertility in the last 5 years were retrospectively analysed within 6 months
before ICSI and 36 patients who met the criteria were included in the study. Eight of the
patients had undergone TESE (testicular sperm extraction) operation due to azoospermia and
a total of 11 patients had morphology examination before ICSI. The relationship between
blood lipid profiles (LDL, VLDL, HDL, Total (T.) Cholesterol, Triglyceride values) and
semen parameters (total sperm count, motility and morphology) and ICSI parameters
(Fertilisation Rate, Good quality embryo rate) were analysed by Spearman correlation test.

Results: The median age and body mass index (BMI) of the patients were 31.5 and 28.9,
respectively. The relationship between lipid profiles of the patients and ICSI parameters is
shown in Table 1. The relationship between lipid profiles and sperm morphology percentages
of patients is shown in Table 2. The relationship between lipid profiles of the patients and
sperm motility percentage is shown in Table 3. There was no significant correlation between
blood lipid profiles and ICSI parameters (p>0.05). There was a strong negative correlation
between VLDL and acrosome anomaly. There was no significant correlation between lipid
parameters and other sperm morphological findings (p>0.05). There was also no significant
correlation between lipid profiles and sperm concentration and motility percentages (p>0.05).
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Concluison: In our study, it was shown that VLDL carrying substances such as cholesterol and
vitamin E was negatively correlated with acrosome anomaly.
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INVESTIGATION OF THE EFFECT OF NESFATIN-1 PEPTIDE ON
CELLULAR AND MOLECULAR MECHANISMS DISRUPTED IN
NEONATAL HYPEROXIC BRAIN INJURY
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Abstract

Aim: In neonatal intensive care units, premature newborns are exposed to supraphysiological
doses of oxygen required for conditions such as resuscitation, pulmonary hypertension and
respiratory distress. However, this dose of oxygen damages the brain as well as many organs
such as the retina, lungs and intestines. Hyperoxia has been shown to cause pathological
changes in processes affecting neuronal survival such as apoptosis, oxidative stress and
inflammation in neonatal animal models. Recent studies have focused on the search for
neuroprotective agents aimed at reducing neuronal damage caused by hyperoxia. There are
studies showing that nesfatin-1, an anorexigenic peptide, has anti-inflammatory and anti-
apoptotic effects. However, there is no data in the literature yet on the role of nesfatin-1 in
hyperoxic brain damage. The aim of this study was to demonstrate the mechanisms through
which nesfatin-1 peptide mediates hyperoxia-induced brain damage in the developing rat
brain.

Materials and Methods: 6 day old Wistar albino newborn rats were used in the study.
Normoxia + SF, hyperoxia + SF, hyperoxia + nesfatin-1, normoxia + nesfatin-1 groups were
established. Nesfatin-1 was administered intraperitoneally at a dose of 20 pg/kg/day to the rat
pups exposed to hyperoxia for 2 or 5 days. Subsequently, changes in the expressions of
autophagy, apoptosis, inflammation and oxidative stress process-specific proteins and
neurotrophins in the whole brain homogenates of the rat pups were evaluated by ELISA and
Western Blotting analyses.

Findings: According to our findings, autophagy (beclin-1, ATG5 and LC3A-B), apoptosis
(BAX) and inflammation (IL18) proteins, whose protein levels increased after 2 days of
hyperoxia, were significantly reduced by nesfatin-1 treatment. In addition, it was determined
that the protein levels of important neurotrophins BDNF and GDNF decreased significantly
with 5 days of hyperoxia and increased significantly after nesfatin-1 treatment. In addition, it
was shown that the antioxidant enzymes SOD and GSH-Px, whose protein levels decreased
after 5 days of hyperoxia, increased significantly with nesfatin-1 application.

Conclusion: It was shown that nesfatin-1 peptide reduces brain damage caused by hyperoxia
and has a protective effect on the disrupted cellular and molecular mechanisms.

This study was supported by the BAP Commission of Bursa Uludag University (project no:
TGA-2022-1173).

Key Words: Apoptosis, autophagy, hyperoxia, nesfatin-1, neuron protection.

127
@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

Poster Presentation
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Abstract

Introduction:Natural products derived from plants have long been explored for their potential
therapeutic benefits, especially in cancer treatment. Thymus thracicus Velen., a species from
the Thrace region, has shown medicinal properties, including antioxidant and antimicrobial
activities. In this study, we evaluated the antiproliferative effects of ethanol and methanol
extracts of Thymus thracicus on several cell lines: murine fibroblast cells (L929), human
umbilical vein endothelial cells (HuVeC), human hepatocellular carcinoma cells (HepG2), and
human glioblastoma cells (U87MG). The study also explored the role of reactive oxygen
species (ROS) in the extracts' cytotoxic effects using the DCF-DA assay to measure oxidative
stress.

Objective:The primary goal of this study was to assess the antiproliferative eftects of Thymus
thracicus extracts on cancerous and non-cancerous cell lines. Additionally, the study aimed to
measure ROS levels in treated cells to determine the oxidative stress induced by the extracts
and their potential use as natural anticancer agents.

Material-Method:1.929, HuVeC, HepG2, and US7MG cell lines were cultured in DMEM with
10% fetal bovine serum and antibiotics. Cells were treated with various concentrations of
ethanol and methanol extracts of Thymus thracicus (0.0125—-1 mg/mL) for 24, 48, and 72
hours. Cell viability was measured by the MTT assay, which indicates the metabolic activity
of cells. ROS production was assessed by DCF-DA fluorescence, where fluorescence intensity
correlates with intracellular ROS levels. IC50 values, the concentration required to inhibit
50% of cells, were calculated based on dose-response curves.

Results:Both ethanol and methanol extracts significantly reduced cell viability in a dose- and
time-dependent manner. IC50 values for the 48-hour treatment ranged from 0.2574 mg/mL for
HuVeC cells to 1.346 mg/mL for US7MG cells. The highest antiproliferative activity was
observed after 72 hours. ROS production was markedly elevated in the treated cells,
indicating that oxidative stress contributed to the cytotoxic effects of the extracts.

Conclusion: Thymus thracicus extracts exhibit strong antiproliferative effects across different
cell lines, with a dose- and time-dependent inhibition of cell viability. The significant increase
in ROS production suggests that the extracts may induce apoptosis via oxidative stress. These
findings highlight the potential of Thymus thracicus as a natural source of anticancer
compounds. Further studies are needed to explore the specific molecular mechanisms
involved and to evaluate its therapeutic potential in cancer treatment.
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CIRCADIAN RHYTHM GENE DYSREGULATION IN NAFLD TO NASH
PROGRESSION: A PATIENT-BASED STUDY
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Abstract

Background: Non-alcoholic fatty liver disease (NAFLD) is a common cause of chronic liver
disease worldwide. This spectrum of liver disease ranges from simple steatosis to non-
alcoholic steatohepatitis (NASH), cirrhosis and hepatocellular carcinoma (HCC). The
mechanisms driving the transition from NAFLD to NASH are not yet fully understood, but
in-vivo studies suggests that disruptions in circadian rhythms may play a critical role. This
patients-based study aims to investigate the role of circadian rhythm genes in the progression
of NAFLD to NASH.

Method: We investigated the circadian rhythm genes (PER1, PER2, CLOCK and BMALL1)
levels in NAFLD (n=10) and NASH (n= 25) patients by using RT-PCR and analyzed their
association with outcomes. This study was supported within the scope of TUBITAK 2209-A
project number 1919B012302692.

Results: The expression levels of PER2, CLOCK and BMAL1 were higher in NASH tissues
compared with normal liver tisses (P<0.05). High levels of CLOCK was associated with
progression of NASH (P<0.001).

Conclusion: Our findings support the hypothesis that circadian rhythm disturbances may
contribute to the pathogenesis of NASH and offer a new avenue for understanding the
molecular mechanisms underlying this disease. Further studies are needed to explore the
therapeutic potential of targeting circadian genes in NASH treatment.

Key words: NAFLD, NASH, HCC, Circadian Rhythm Genes
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NEUROPEPTIDE W AMELIORATES BRAIN DAMAGE INDUCED BY
CHRONIC UNPREDICTABLE STRESS IN RATS
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Abstract

Introduction: Chronic stress severely affects both physiological and psychological health and
causes neurological abnormalities and memory dysfunction. Neuropeptide W (NPW), defined
with two (23 and 30 amino acids) molecular isoforms, has been suggested to perform
neuroprotection and anti-inflammation in experimental studies.

Objective: In this study, we examined the possible neuroprotective effects of NPW in a model
of chronic unpredictable stress (CUS) through morphological and biochemical analyses.

Materials and Methods: Sprague Dawley male rats were divided into five (Control, NPW,
CUS, CUS+NPW, and CUS+Diazepam) groups. Stressors were randomly applied for 40 days
to induce CUS and NPW (1 pg/kg) was administered to the NPW and CUS+NPW groups
before each stressor was applied. Saline was administered similarly to the control group and
the CUS+Diazepam group rats were administered diazepam (5 mg/kg). Behavioral tests
(passive avoidance and open field tests) were performed before the rats were euthanized and
blood and brain samples were obtained. Serum levels of ACTH, corticosterone, pro-
inflammatory cytokines (IL-1B, IL-6 and Tumor necrosis factor-a, TNF-a), and anti-
inflammatory cytokine IL-10 were determined by ELISA. Nuclear Factor kappa B (NF-«xB)
and ionized calcium-binding adaptor molecule 1 (IBA1) levels were assessed using Western
blot, while mRNA expressions of IL-6, IL-10, and Nuclear Receptor Subfamily 3 Group C
Member 1 (NR3C1) were determined using reverse transcriptase-quantitative real-time PCR
(RT-gPCR) in the brain homogenates. The brain tissues were subjected to morphological
evaluation by hematoxylin and eosin staining and immunohistochemistry for GFAP. Finally,
data were analyzed statistically using One-way ANOVA and Tukey’s multiple comparison
tests.

Results: Compared to controls, CUS group showed increased ACTH and corticosterone
levels, and pro-inflammatory cytokines in the serum samples, however, decreased anti-
inflammatory cytokine levels were observed (p<0.001). Increased NFkB and IBA1 protein
levels and IL-6, IL-10, and NR3C1 mRNA expression were observed in the CUS group rats
compared to controls (p<0.01-p<0.001). Biochemical parameters were reversed with both
diazepam and NPW treatments (p<001-p<0.001). Moreover, the histological evaluation
revealed chronic stress-induced neurodegeneration and increase in brain GFAP
immunostaining in the CUS group regarding controls, which were ameliorated with NPW
administration. Behavioral tests supported the biochemical and histological findings.

130
@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

Conclusion: These results indicate that NPW could exert a protective effect against stress-
induced neuronal damage in chronic unpredictable stress model of rats by preventing
inflammation. The study here supports neuropeptide W as a potential for the development of
alternative strategies in neurological disorders resulting from chronic stress.

Key Words: Neuropeptide W, chronic stress, brain, GFAP

This study was supported by the Scientific Research Projects Unit of Marmara University
(TDK-2022-10580).
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Abstract

Introduction: Chronic psychological stress can lead to cognitive dysfunction, metabolic
syndrome, cardiovascular and gastrointestinal diseases, and immune system dysfunction. It
also adversely affects the reproductive system, resulting in infertility. In males, chronic stress
has been shown to induce testicular damage and impairement of sperm parameters.
Neuropeptide W (NPW), a neuropeptide synthesized in the central nervous system and
various other organs, is known for its antioxidant and anti-inflammatory properties.

Aim: The aim of this study is to evaluate the potential protective effects of NPW on chronic
psychological stress-induced testicular damage.

Materials and Methods: Sprague-Dawley male rats (n=40) were used in the study. A chronic
unpredictable mild stress (CUMS) model (predator sound, cat litter, flashing light, wet
bedding, food deprivation, tilted bedding, and reversed light/dark cycle) was applied
randomly for 40 days. Diazepam (5 mg/kg), NPW (1 pg/kg) or saline was administered before
each stress session. Saline was applied to control groups. Anxiety levels induced by CUMS
were assessed using the tail suspension test. Corticosterone, testosterone, luteinizing hormone
(LH) and follicle-stimulating hormone (FSH) levels were measured in blood samples.
Testicular morphology and epididymal sperm parameters (concentration, viability, motility,
and morphology) were evaluated. The blood-testis barrier proteins claudin-11 and occludin
amounts were measured by Western blotting. Gene expressions of transition protein-1 (TNP-
1), claudin-11 and zonula occludens-1 (ZO-1) were evaluated using reverse transcriptase-
quantitative real-time PCR (RT-PCR). Oxidative damage markers, malondialdehyde (MDA)
and glutathione (GSH) levels, and the inflammatory marker myeloperoxidase (MPO) levels
were measured in testicular homogenates using biochemical methods. All data were analyzed
statistically using One-way ANOVA and Tukey’s multiple comparison tests.

Results: CUMS increased anxiety level, decreased testosterone, LH and FSH levels, and
altered sperm parameters compared to controls, indicating impaired testicular function.
Histopathological analysis revealed significant testicular damage, including structural
disruption of the seminiferous tubules in the CUMS group. Decrease of claudin-11 and
occludin protein levels, and the down-regulated expression of TNP-1, claudin-11, and ZO-1
were observed in the CUMS group compared to control rats. Moreover, increase in MDA and
MPO levels, but no changes in GSH level were observed in the CUMS group rats regarding to

132
@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

controls. Similar to diazepam, NPW treatment demonstrated a protective effects against
CUMS-induced testicular damage by improving all these parameters.

Conclusion: The findings of present study show that neuropeptide W prevents chronic
unpredictable mild stress-induced testicular damage by inhibiting oxidative stress and
regulating blood-testis barrier protein expression and improves sperm parameters.

Keywords: Chronic psychological stress, blood-testis barrier, Neuropeptide W, spermatoza
This study was supported by the Scientific Research Projects Unit of Marmara University
(TDK-2022-10556)
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Abstract

Background: Liver transplantation (LT) is the best treatment option for hepatitis B virus
(HBV)-mediated hepatocellular carcinoma (HCC). Nevertheless, recurrence is the most
important issue after LT. The aim of the present study was to evaluate the relationship
between dysregulated expression of circadian rhythm genes and the prognosis of HBV-
mediated HCC cases.

Method: Formalin-fixed paraffin-embedded (FFPE) tumor samples of 50 patients diagnosed
with HBV-related HCC were enrolled in this study. Circadian rhythm genes expressions were
assessed using quantitative real-time polymerase chain reaction. This study was supported by
the TUBITAK project number 1919B012303273.

Results: A total of 50 HBV-mediated HCC patients were evaluated in this study. Among
circadian rhythm genes (PER1, PER2, CLOCK, BMALL1), the expression level of all genes
were higher in patients with HCC compared with noncancerous liver tissues (P<0.05).
Compared with nonrecurrent patients, the expression level of BMLA1 was 4.2-fold higher in
patients with recurrence during the 5-year follow-up (P<0.05).

Conclusion: These findings highlight the importance of further research into the role of
circadian rhythm genes in HCC progression and recurrence, which may offer new avenues for

therapeutic interventions and improving post-transplant outcomes.

Key words: Circadian Rhythm Gene, HCC, Liver Transplantation
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Abstract

Background: Hibernation is an essential adaptation for the survival of numerous mammals,
including Anatolian ground squirrels, as it enables them to endure extended periods of
metabolic depression. The heart is essential for this adaptation, necessitating the precise
regulation of cellular processes. Beclinl, which is involved in autophagy, and eNOS, which is
responsible for nitric oxide production and vascular function, are vital components of the
cellular homeostasis system. This study examines the differential expression of Beclinl and
eNOS in the cardiac tissue of Anatolian ground squirrels, comparing pre-hibernation and
hibernation periods to reveal the physiological changes that support cardiac function during
extreme conditions.

Material and Methods: All the experimental protocols on animals were carried out in
accordance with the guidelines on the Care and Use of Animals by the Ethical Committee,
Erciyes University and approved by Erciyes University Local Ethics Committee for Animal
Experiments (HADYEK) (approved number: 15/140), Kayseri. A total of 12 male Anatolian
ground squirrels (Spermophilus xanthoprymnus) were used in the study, each of which 6
animals used in prehibernation and hibernation. Streptavidin-biotin-peroxidase technique was
employed to demonstrate immunoexpression of eNOS and Beclinl in the heart.

Results: In the pre-hibernation period, eNOS expression was intense in atrial cardiomyocytes
and endothelial cells, moderate in ventricular myocytes, weak in elastic arteries, and weak to
moderate in beige adipose tissue. During hibernation, eNOS levels decreased, showing weak
to moderate expression in atrial myocytes, very weak expression in elastic arteries and
endothelial cells, and weak expression in ventricular myocytes. Similarly, Beclinl showed
weak immunoreactivity in atrial cardiomyocytes, elastic arteries, beige adipose tissue, and
ventricular cardiomyocytes during pre-hibernation. In the hibernation period, Beclinl
immunoreactivity became very weak in all of these tissues, including atrial and ventricular
cardiomyocytes, as well as elastic arteries.

Conclusion: The results of this study demonstrate a substantial decrease in the expression of
eNOS and Beclinl in Anatolian ground squirrels from pre-hibernation to hibernation. eNOS
levels were elevated in atrial cardiomyocytes and endothelial cells during pre-hibernation,
suggesting an active role in cardiovascular function. Conversely, Beclinl expression was
muted across tissues. A downregulation of autophagy and nitric oxide pathways is suggested
by the significantly reduced expression of both proteins in all tissues examined during
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hibernation. This decrease is likely indicative of an energy-conserving mechanism that is
crucial for the sustenance of cells during the low metabolic demands of hibernation.

Keywords: Hibernation, Spermophilus xanthoprymnus, Anatolian ground squirrels, Beclinl,
eNOS, heart.
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Abstract

Background: Anatolian ground squirrels utilize hibernation as a critical adaptation to endure
severe winters by decreasing their metabolic rates. This study examines the differential
expression of Bcl2 and Bax, which are critical apoptotic regulators, in the cardiac tissues of
the animals during the pre-hibernation and hibernation phases. Our objective is to elucidate
insights into cardiac adaptations and resilience against physiological extremes by comparing
these proteins, thereby emphasizing potential protective mechanisms.

Material and Methods: All the experimental protocols on animals were carried out in
accordance with the guidelines on the Care and Use of Animals by the Ethical Committee,
Erciyes University and approved by Erciyes University Local Ethics Committee for Animal
Experiments (HADYEK) (approved number: 15/140), Kayseri. A total of 12 male Anatolian
ground squirrels (Spermophilus xanthoprymnus) were used in the study, each of which 6
animals used in prehibernation and hibernation. Streptavidin-biotin-peroxidase technique was
employed to demonstrate immunoexpression of Bax and Bcl2 in the heart.

Results: During the pre-hibernation phase, cardiomyocytes displayed moderate to intense
Bcl2 immunostaining, with particularly strong expression in ventricular regions. Beige
adipose tissue, along with elastic artery walls and endothelial cells, also showed moderate to
intense Bcl2 staining. In contrast, Bax was intensely stained in beige adipose tissue but
exhibited weak immunoreactivity in cardiomyocytes and moderate expression in elastic
arteries. In the hibernation phase, Bax staining remained weak in both arteries and
cardiomyocytes, whereas Bcl2 showed moderate staining in atrial cardiomyocytes and
arteries, and intense staining continued in ventricular cardiomyocytes.

Conclusion: The present work emphasizes the crucial significance of apoptotic control in
Anatolian ground squirrels during the period of hibernation. Enhanced anti-apoptotic
mechanisms are shown by increased Bcl2 and decreased Bax expression during pre-
hibernation, which prepare tissues for metabolic decline. During hibernation, the presence of
maintained Bcl2 and lowered Bax levels suggests a suppression of apoptosis, which is
essential for preserving cellular integrity in settings of reduced physiological activity. The
adaptive responses undoubtedly enhance the survival of cardiomyocytes throughout
protracted periods of low metabolic activity, providing valuable understanding of how
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hibernating mammals safeguard their cells from stress and damage during extended
dormancy.

Keywords: Hibernation, Spermophilus xanthoprymnus, Anatolian ground squirrels, Bax, Bcl2, heart.
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Abstract

Introduction: Skin-aging is closely related to the appearance of lines and wrinkles on the face,
the appearance of pores, lentigo and hyperpigmentation. Today, there are many methods that
delay or treat skin-aging to some extent, including surgeries, laser treatments, creams and the
like. The new approach to skin renewal treatments that fail to yield results with existing
surgical or drug applications is cellular and tissue-engineering treatments. Stem cells are a
newly developing science and are increasingly used in regenerative medicine. Nowadays,
mesenchymal stem cell (MSC)-based cosmetic products are emerging to solve various skin
changes that occur due to aging.

Aim: To design a new topical skin-targeted drug-delivery system, alginate/spirulina
microsponge, to develop a stem cell-based active ingredient that treats skin wrinkles and to
investigate the cytokine and protein release capacity of MSCs in its in vitro dosage form.
Material-Method: Alginate solution was prepared with water at 2% and 4% low viscous
concentration and 200ug/ml spirulina powder form was added to it to provide a homogeneous
mixture and biocomposite-microsponge was produced. Characterization tests were performed
with swelling ratio, SEM, FTIR and rheometer analyses on the biocomposite-microsponge.
Micro BCA test was applied to determine the protein release profile and loading efficiency of
loaded MSCs. The effect of Alginate/Spirulina biocomposite-microsponge on MSC was
analyzed by WST and LDH methods.

Results: The swelling properties of the microsponges were determined by the liquid retention
capacity of the capsules in the culture medium for 14 days and the change in volume
accordingly. As a result of the examination of the capsules, it was determined that the pore
size they carried was 0.174-1 um. A decrease in viscosity was observed due to increased shear
stress in the material. It was determined that microsponge supports cell proliferation in the
best way without showing toxic effects on MSCs

Conclusion: In this study, the synthesis and characterization of biocomposite-microsponge
obtained by copolymerizing polysaccharide extract obtained from spirulina-platensis with
alginate for skin tissue-engineering applications was carried out. The next goal of the study is
to examine the effect of microsponge by creating a wound-healing model on fibroblast cells in
vitro. If the treatment effectiveness of MSCs on cells in the in vitro experimental model is
proven as a result of this study, an autologous, minimally invasive and non-pharmacological
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effective method will be provided to individuals with skin wrinkles and wounds that can be
treated with stem cell and tissue-engineering approaches.
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THE EFFECTS OF PIOGLITAZONE ON METABOLIC SYNDROME IN
KIDNEY TISSUE
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Abstract

Introduction: Metabolic syndrome (MS) is a condition characterized by a combination of
certain metabolic factors, including obesity, insulin resistance, high blood pressure, high
triglyceride levels, and low HDL cholesterol levels. The basic pathophysiological mechanisms
that occur in metabolic syndrome are inflammatory mechanisms and as a result MS damages
many organs such as liver, heart, pancreas, adipose tissue and kidney and can inrease risk of
developing serious health problems. Pioglitazone (PGZ), a thiazolidinedione, is an insulin-
sensitizing diabetes drug. It provides effective and long-term glycemic control in patients with
type 2 diabets. Also pioglitazone helps prevent serious complications of diabetes, such as
kidney damage and blindness.

Aim:Studies have shown that PGZ has beneficial effects on MS. Based on this, we aimed to
examine the effect of PGZ on the kidney of MS-rats.

Materials And Methods: Three-month-old male Wistar Albino rats were used and randomly
grouped in three (n=8). Control group (C) received standart diet and water. MS group
received 32% sucrose (935 mM) including drinking water for 20 weeks. Pioglitazone treated
MS group (MS-PGZ) received pioglitazone treatment (30 mg/kg/day, via gavage) for 2 weeks
at the end of the 18th weeks of MS group. To paraffin sections hematoxylin - eosin and azan
trichrome stainings were performed. Morphological structure of the tissues were evaluated
and the diameters of the kidney glomerulus were measured by two histologists blind to
groups.

Results And Discussion:MS gave damage to kidney as an end-organ, reduced glomerular size,
thickened basal membrane and fibrosis, increased interstitial area and degenerated tubules
were more significant. Light microscopy data and their quantification demonstrated that PGZ-
treatment prevented the reduction of glomerular area, expansion in mesangium cell size,
thickening and fibrosis in glomerular basement membrane. This result was also supported by
glomerular diameter measurements. Many studies have shown that PGZ improves the
destructive effects of diabetes and metabolic syndrome in different tissues. This study was a
fundamental study to demonstrate the effect of PGZ on MS-kidneys. Further studies will
clarify the effect and mechanisms of pioglitazone on MS.

Key words: Metabolic syndrome, pioglitazon, kidney, diabet
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Abstract

Glioblastoma multiforme (GBM) is the type of the brain tumor that is associated with the
extremely deadly with the most aggressive. The objective of this study to assess the pro-
apoptotic effect of curcumin in ER stress induced and analyzed the anticancer mechanism of
action of Curcumin against brain tumour (C6) and healty (C8) cells. Following treatment with
curcumin or curcumin-+tunicamycin, cell survival and IC50 value was determined using a
MTT assay. Curcumin combined with tunicamycin and suppressed the proliferation of C6 in a
dose-dependent manner and induced particularly apoptotic death without significantly
affecting healthy C8 according to Annexin V/PI staining and AO/EB staining analyses. After
treatment, effectively inhibited the proliferation of cancer cells and stimulated apoptosis in a
dose and time-dependent manner as shown by the MTT and Tali Cytometer assays. Taken
together, our findings suggest that Curcumin combined with tunicamycin appears to be an
promising approach for effective brain tumour chemotherapy.

Keywords: ER stress, Curcumin, Glioblastoma multiforme.
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INVESTIGATION OF THE APOPTOTIC EFFECT OF THE COMMERCIAL
ELDERMAFILL EXO KIT ON MDA-MB-231 CELLS
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Abstract

Introduction: Breast cancer is one of the most common cancers affecting women worldwide
and ranks among the leading causes of cancer-related mortality. Due to its tendency to
metastasize to organs such as the bones, liver, lungs, and brain, it is often challenging to treat.
Apoptosis, or programmed cell death, has become a key area of research, particularly in
cancer, as disruptions in the balance between cell proliferation and death often result in the
failure of cancer cells to undergo apoptosis. Exosomes, secreted by various cell types, reflect
the physiological state of their parent cells and have been implicated in virtually all hallmarks
of cancer, including sustained proliferation, genomic instability, resistance to apoptosis, and
metastasis. In recent years, studies examining the role of exosomes in tumorigenesis and
cancer progression have increased. Some studies have demonstrated that exosomes can
exhibit both supportive and suppressive effects in cancer. The Eldermafill Exo kit contains
exosomes derived from human dermal fibroblast-induced multipotent cells, and these
exosomes are noted for their effects on reducing signs of aging, promoting skin regeneration,
and protecting cells from apoptosis by supporting angiogenesis in damaged tissues. However,
the effects of this product in individuals with undiagnosed conditions, such as breast cancer,
remain unexplored.

Aim: This study aims to investigate the efficacy of the commercial Eldermafill Exo kit on the
triple-negative breast cancer cell line MDA-MB-231, which is capable of maintaining
dormancy for years and proliferating covertly by forming cancer stem cells.

Methods: MTT cell viability analysis was performed to investigate the effect of Eldermafill
exo kit on the viability of MDA-MB-231 cells. To examine the apoptotic effects, (Caspase
3/7- Sytox) flow cytometry analysis was conducted.

Results: In MDA-MB-231 cells, the Eldermafill Exo kit significantly reduced cell viability at
higher doses. Flow cytometry analysis using Caspase 3/7-Sytox staining revealed a
statistically significant increase in cell death in the Eldermafill Exo-treated group compared to
the control group.

Conclusion: Eldermafill Exo application reduced cell viability in MDA-MB-231 cells by
inducing cell death. The decrease in cell viability was demonstrated both through MTT
viability assays and flow cytometry analysis using Caspase 3/7-Sytox staining. The reduction
in cell viability showed a statistically significant difference.

Keywords: Apoptosis, Caspase 3/7, Cell Viability, Exosome, Triple Negative Breast Cancer,
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EVALUATION OF REGULATORY T CELLS AND EXOSOMES IN THE
PLACENTAL TISSUE OF PATIENTS WITH MATERNAL
HYPOTHYROIDISM
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Abstract

Introduction: Maternal hypothyroidism is defined as a deficiency of thyroid hormones during
pregnancy and affects 4% of the population. Thyroid hormone deficiency during pregnancy
influences the health of both the mother and the fetus. Thyroid hormones are crucial for the
healthy development and neurodevelopment of the fetus, and their deficiency is well known
to cause neurological developmental problems. These hormones reach the fetus via the
placenta, and thyroid hormones play an active role in placental tissue throughout pregnancy.
They are significant in the proliferation and differentiation of placental cells, and their
deficiency has been shown to disrupt the anti-inflammatory environment in the placenta. The
disruption of this anti-inflammatory environment leads to the impairment of maternal-fetal
immune tolerance, which negatively affects maternal and fetal health by causing various
pregnancy pathologies such as preterm birth, miscarriages, and preeclampsia. Maternal
immune tolerance is essential for the maternal tissue's acceptance of the semi-allogeneic fetus.
The establishment and maintenance of this tolerance depend on an active maternal immune
tolerance state mediated by regulatory T cells (Tregs).

Treg cells are a subgroup of T cells responsible for balancing excessive immune responses
and controlling autoimmunity. Tregs are characterized by CD4, CD25, and FoxP3 (Forkhead
family transcription factor forkhead box p3), and a deficiency in FoxP3 expression impairs
their functions. In many pregnancy-related pathologies, a reduction in Treg cell populations
has been observed. It is known that the release of exosomes increases under pathological
conditions. Furthermore, exosomes have been shown to influence the proliferation and
differentiation of Treg cells. However, the behavior of Tregs and exosomes in the placenta
under conditions of maternal hypothyroidism remains unknown.

Objective: In this study, we aimed to investigate the distribution and concentration of FoxP3+
Treg cells and exosomes in healthy and hypothyroid placentas.

Method: In human placental tissues, Treg cells and exosomes were labeled using FoxP3 and
CD63 antibodies, respectively, through immunohistochemistry (IHC). The distribution of
Treg cells in the decidua and exosomes in the villi was determined. For quantitative analysis,
the expression levels of FoxP3 and CD63 were compared between healthy and patient groups
using ELISA. Additionally, histomorphological changes in the placentas were evaluated
between these two groups.

Results: THC results showed a significant decrease in FoxP3 immunoreactivity in hypothyroid
placentas compared to the control. Similarly, ELISA results supported the IHC findings.
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However, no significant difference was observed in CD63 expression in either the IHC or
ELISA results.

Conclusion: In light of these results, we can suggest that FoxP3+ cells are involved in the
pathology of maternal hypothyroidism. Additionally, this study observed FoxP3 expression in
trophoblasts within the chorionic villi, indicating that further research is needed to understand
the role of FoxP3+ cells in feto-maternal tolerance in the context of maternal hypothyroidism.

Keywords: Maternal hypothyroidism, Treg, exosome, FoxP3, CD63
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Abstract

Aim: The main center in the central nervous system that regulates food intake is the
hypothalamus. Dozens of neurohormones that increase or decrease food intake are secreted
from many nuclei located in the hypothalamus. One of these neurohormones/neuropeptides,
orexin, expressed primarily by neurons localized in the lateral hypothalamus, functions as a
peptide that is increased during fasting states and induces food intake. There are studies
showing that both peripheral signals and central excitatory and inhibitory signals play a role
in controlling the activity of orexinergic neurons. The excitatory effects of the
neurotransmitter glutamate are mediated by n-methyl-d-aspartate (NMDA), alpha-amino-3-
hydroxy-5-methyl-4-isoxazole propionate (AMPA), kainate and metabotropic receptors.
Subfamily members of the ionotropic glutamate receptor family can form homomeric ion
channels individually or heteromeric ion channels between their subunits. The
neurotransmitter GABA shows its inhibitory effect by binding to ionotropic GABAA and
metabotropic GABAB receptors.

This study was aimed to demonstrate the presence of glutamate receptor subunits and GABA
receptor subunits that form a functional receptor channel in neurons expressing Orexin-A
peptide, as well as to identify neurons that co-express both glutamatergic and GABAergic
functional receptors.

Materials and Methods: Sprague Dawley male rats weighing 200-250 g (60-90 days old) were
used in the study. Animals were sacrificed by perfusion fixation with 4% paraformaldehyde
administered under deep anesthesia. 40 pm coronal sections were taken from the removed
brains in 5 series using a vibratome device. Sections were stained with multiple
immunofluorescence method and evaluated under a confocal microscope.

Results: As a result of the findings obtained from our study, it was shown that Orexin-A
neurons localized in the lateral hypothalamus expressed GABA receptor subunits GABABR1
and GABABR2 and glutamate receptor subunits GRIA1 (AMPA group subunit) and GRIKS
(kainate group subunit). At the same time, it was determined that GABA and glutamate
receptor subunits were co-expressed in some of the Orexin-A positive neurons.

Conclusion: Our study showed that some of the Orexin-A neurons expressed only the
glutamate receptor subunits GRIA1 or GRIKS and the GABAB receptor subunits GABABR1
or GABABR2, while others expressed receptor proteins that mediate the reception of both
inhibitory and excitatory signals. It was determined for the first time in the literature that
Orexin-A neurons synthesize both glutamate and GABA receptors.

Keywords: Orexin-A, GABAB, GRIA}, GRIKS, Immunohistochemistry.
This study has been supported by B.U.U. BAP Unit (Project number: TAY-2022-773).
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Abstract

Introduction: Hepatic ischemia/reperfusion (HIR) injury can arise following major liver
surgeries or in clinical situations such as sepsis, bleeding, and trauma. A newly discovered
peptide called Elabela (ELA), which is a new endogenous ligand for the G protein-coupled
apelin receptor (APJ), has been shown to protect against renal and myocardial
ischemia/reperfusion injury.

Aim: We aimed to evaluate possible therapeutic effects of ELA on HIR injury.

Materials and Methods: Under anesthesia, Sprague Dawley rats of both sexes (n=30) were
injected subcutaneously with saline, N-Acetylcysteine (NAC;150 mg/kg) or ELA (ELA-32,
40 pg/kg) and were then induced with HIR by blocking portal vein and hepatic artery (70%)
with vascular clamp for 45 minutes, and the injections were repeated at 60 and 120 minutes.
Control rats had sham-surgery and were injected with saline (n=10). At the 180th min of
reperfusion, hepatic blood flow was measured using laser Doppler flowmeter. Following
blood flow recording, liver tissues were obtained to measure levels of malondialdehyde
(MDA), antioxidant glutathione (GSH) and myeloperoxidase (MPO) activity by
spectrophotometry, while luminol- and lucigenin-enhanced chemiluminescence (CL) levels
were measured in the liver samples to assess formation of reactive oxygen species (ROS).
General histopathological evaluation was done on hematoxylin and eosin-stained sections.
Serum interleukin (IL)-6 levels were measured by ELISA. Statistical analyses were made by
one-way ANOVA.

Results: In saline-treated HIR group, hepatic blood flow was significantly reduced (p<0.001)
while treatment with ELA (p<0.01) or NAC (p<0.001) reversed blood flow back to control
levels. Increased microscopic damage scores in the liver of saline-treated HIR group
(p<0.001) were reduced by both ELA (p<0.001) and NAC treatments (p<0.01). Compared to
saline-treated HIR group, hepatic MDA was reduced in ELA- or NAC-treated groups
(p<0.05), while hepatic GSH level was elevated only by NAC (p<0.05). Increased hepatic
MPO activity in saline-treated HIR group (p<0.05) was abolished in ELA- or NAC-treated
groups. Elevated CL levels, showing enhanced ROS generation in liver tissues of saline-
treated HIR group (p<0.01-0.001) were significantly reduced in ELA-treated group (p<0.05-
0.01). IL-6 levels were increased in ELA-treated (p<0.001) and NAC-treated (p<0.01) groups
as compared to saline-treated HIR group.
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Conclusion: Elabela mitigated hepatic ischemia/reperfusion injury by regulating hepatic blood
flow and preserving the balance between oxidants and antioxidants, likely by reducing ROS
production. Additionally, hepatoprotective effects of elabela may also involve its ability to
counteract inflammation, particularly through its action on IL-6.

Keywords: Ischemia/reperfusion injury, elabela, liver surgery
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MYRTUS COMMUNIS LESSENS IONIZING RADIATION-INDUCED
ILEUM, COLON, LIVER AND PANCREATIC DAMAGE IN RATS
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Abstract

Introduction: Radiation therapy is curative in cancer treatment however it has side effects on
healthy tissues. The ionizing radiation leads cellular damage by increasing reactive oxygen
species and triggering inflammatory responses. These effects of ionizing radiation cause
repairable or permanent damages in tissues. Myrtus communis L. subsp. communis (MC) is
known to have antioxidative, anti-inflammatory, anti-mutagenic, anti-emetic, analgesic and
anticancer effects.

Objective: The aim of this study was to investigate the possible protective effects of MC on
ionizing radiation induced abdominal organ damage including the ileum, colon, liver and
pancreas.

Materials and Methods: Rattus norvegicus rats were divided into four groups (n=30) as
control, irradiation (IR) only, MC-pretreatment and MC-treatment. MC extract was
administered orally at 100 mg/kg once daily for four days and started four days before IR in
MC-pretreatment group while MC treatment group received oral MC for four days beginning
on the day of IR. Irradiation with a fraction of 10 Gy was performed on all IR groups. On the
fourth day of irradiation, rats were sacrified and ileum, colon, liver, and pancreas samples
were taken for histological and biochemical analyses. Histopathological scores were
calculated for each tissue. Malondialdehyde (MDA), glutathione (GSH), myeloperoxidase
(MPO) levels and Na-K ATPase activities were measured in tissue homogenates. Statistical
analyses were evaluated by comparing groups in t-test and significance was accepted at the
level of p<0.05.

Results: Flattened villus damage, dilated glandular structures in ileum, degenerated
epithelium and dilated mucosal glands in colon; cellular damage and disorganization of cells
in both pancreatic acini and islets of Langerhans in pancreas and sinusoidal congestion,
disorganization of hepatic cords and hepatocyte damage in liver were observed in the IR
group. Increase in MDA and MPO activity (p<0.001) and decrease in GSH level and Na-K
ATPase activity (p<0.001) were observed in IR group comparing to the control group. These
histological and biochemical effects were significantly reduced in all tissues in the MC-
pretreated and MC-treated groups comparing to the IR group.

Conclusion: According to the findings of this study, prophylactic or treatment of MC
administration ameliorated the ionizing radiation induced oxidative damage in rat’s

gastrointestinal system via the antioxidative and anti-inflammatory effects.

Key words: gastrointestinal system, ionizing radiation, Myrtus communis, rats
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Abstract

Introduction. The lung is an organ that is constantly and freely exposed to external
environmental influences, especially microbes, bacteria, dust particles, tobacco, and
hazardous substances. It is important to study the distribution and types of immunocompetent
cells in the lungs that perform the protective and defensive function of the organ.

Objective. The aim of the research was to study the position and proportion of
immunocompetent cells in the lungs of rats by immunohistochemistry.

Material and Methods. The study was carried out on the lungs from 24 adults male Wistar
albino rats of 200-220 grams weight, obtained from the Scientific Research Centre of
Azerbaijan Medical University. The principles of behaviour with used animals was followed
in experimental scientific study. Immunohistochemical studies were performed on 4-5um
thick formalin-fixed and paraffin-embedded tissues, that serially sectioned H&E stained and
using appropriate monoclonal antibodies CD3, CD20, and CD68 ("eBioscienceTM").
Immunocompetent cells were identified by histological, and immunohistochemical criterias.
Morphometric parameters were analyzed by methods of variational and nonparametric
statistical analysis (M+m; P=0.95; p<0.05; %2; r).

Results. In the lungs of intact rats, histotopographically, 2 main location types of cells were
identified, that can be considered as "immunocompetent cells".

I. "Lymphoid collections " included broncho-associated lymphoid tissue (BALT; 62.3+6.1%
of the total), perivascular lymphoid tissue (PVLT; 17.7£1.9%), and intraorganic lymphoid
clusters (9.1+1.0%). It should be noted that within PVLT and BALT of rats’ lung are
histologically absent follicular ("reactive") centre, intermediate and peripheral zones, which
may be one of the manifestations of the difference between these structures and lymph nodes
located at the gate of the lung. Intraorganic lymphoid clusters also histologically were
evaluated as "lymphoid pseudonodes" and were revealed their difference from portal lymph
nodes of the organ by size, topography, architecture and the ratio of cell types.

IT. "Free" cells. It consists of stromal lymphoid cells, dendritic cells, plasma cells and
macrophages, which are found freely, individually, singly or in small groups. It should be
noted that the alveolar macrophages also belong to this group, which contains 10.9%+ 0.9%
of the total composition of macrophages of the organ. The “free” cells are unevenly
distributed throughout the organ and have no specific topographical features. These cells have
the ability to migrate within the organ during acute inflammation and prepare an immediate
Immune response.
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Conclusion. Summarizing the data on distribution and quantitative analysis of
immunocompetent cells, it should be noted that the lungs are rich in lymphoid tissue and
active participated organ in immune responses to environmental antigens.

Keywords: immunocompetent cells, lung, immunohistochemistry.
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Abstract

Introduction and Aim: Glioblastoma Multiforme (GBM) is most common primary malignant
brain tumor of the central nervous system and its treatment is complex and challenging in
every aspect. Currently, treatment consists of surgical resection followed by radiotherapy and
concurrent chemotherapy (Temozolomide; TMZ). However, patients develop resistance to
TMZ over time and do not respond to treatment. Rottlerin (ROT) is a product obtained from
the Mallotus philippinensis plant and inhibits eEF2 kinase, which induces tumor
development, proliferation and metastasis.

Aim: ROT may have an inhibitory effect on GBM cells, but its effect on these cells has not
yet been defined. The aim of this study was to demonstrate the impact of ROT alone and in
combination with TMZ on cell viability and migration in TMZ-resistant GBM cells.

Materials and Methods: In TMZ-resistant GBM cell line, appropriate doses of ROT (low and
high dose) and TMZ were determined and cells were treated with ROT individually and in
combination with TMZ. Cells were stained with Trypan Blue and their viability was analyzed.
Subsequently, wound healing assay was performed to evaluate migration ability of cells.

Results: The viability observed in control group showed a significant decrease in groups in
which ROT was administered individually and in combination with TMZ. Migration was also
slowed down in combination groups compared to control group.

Conclusion: ROT, which has not been previously described in TMZ-resistant GBM cells, has
been shown to affect viability of tumor cells and limit their migration. These preliminary data

from our project are beginning of new in vitro studies.

Keywords: Rottlerin, Temozolomide, Glioblastoma Multiforme, migration

152
@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

Poster Presentation

EFFECT OF NORMOBARIC INTERMITTENT HYPOXIA ON BONE
TENDON JUNCTION HEALING: A RAT MODEL

ANIL TARIK SAYGILI | MUSTAFA TEKIN | BUGRA KUNDAKCI | ERAY CEYLAN |
ARZU AVSAR | SAIT POLAT | SAMET KARA

Orthopedy And Traumatology, Faculty Of Medicine, University Of Cukurova, 01330 Balcali, Adana, Turkey
asmtkara@gmail.com

Abstract

Objective: The aim of this study is to investigate the biomechanical and histological effects of
normobaric intermittent hypoxia on the healing process of the bone-tendon junction.
Considering the challenges encountered in the natural healing processes of the bone-tendon
junction, the potential impact of normobaric intermittent hypoxia on this process was
explored.

Materials and Methods: In this study, 64 adult female Wistar-Albino rats were used. The
subjects were divided into two main groups: control and experimental, with each main group
further divided into two subgroups for biomechanical and histological analyses. The
intermittent hypoxia application involved exposing the subjects to an average of 10.5%
oxygen level for 5 hours a day, 5 days a week. The rats were subjected to an 8-week follow-up
period during which the healing processes of surgically induced Achilles tendon injuries were
evaluated. Two observation points were determined with samples taken at the 4th and 8th
weeks. Biomechanical analyses were conducted using a Testometric (M500-50CT, UK)
device, while histological evaluations were performed using Safranin-O and Picro-Sirius
stains, assessed microscopically according to Bonar, Movin, and Nourissat scoring systems.

Results: Significant improvements were observed in the biomechanical strength and
histological structure of the healing bone-tendon junction in the experimental group subjected
to intermittent hypoxia. At the end of the 8th week, the experimental group showed
statistically significant higher values in extension at break, maximum extension, stress at
break, and maximum stress compared to the control group (p-values: 0.016, 0.031, 0.016,
0.033, respectively). Evaluations according to Bonar, Movin, and Nourissat scoring systems
indicated that the experimental group had significantly lower Bonar and Movin scores than
the control group, demonstrating better healing (p-values: 0.009, 0.004, respectively).
Additionally, the parameter analyses of these scoring systems revealed significant findings at
the 8th week: increased collagen content in the Bonar scoring system, decreased hyalinization
in the Movin scoring system, and improved collagen organization in the Nourissat scoring
system compared to the control group (p-values: 0.009, 0.041, 0.015, respectively).

Conclusion: This study demonstrates that intermittent hypoxia application has beneficial
effects on the healing process of the bone-tendon junction. Biomechanical and histological
findings indicate that intermittent hypoxia supports the reformation of the enthesis structure
by reducing scar tissue formation and enhancing the tendon’s elasticity, load-bearing capacity,
extension capacity, and stress tolerance. These results suggest that intermittent hypoxia could
be a potential therapeutic approach in the treatment of orthopedic injuries.
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Abstract

Introduction: Glioma is an aggressive malignant tumor of central nervous system.
Temozolomide (TMZ) is a chemotherapeutic agent widely used for clinical treatment of
glioma patients. IDO enzyme is a component that converts tryptophan (Trp) to kynurenine
(Kyn) and causes T cell loss. Indoximod is an IDO inhibitor that reverses the
immunosuppressive effects of low Trp and high Kyn levels. Melatonin is an agent known to
strengthen immune system and increase natural killer cells in defence against cancer.

Aim: Based on the hypothesis that survival of GBM cells becomes difficult when Indoximod
and Melatonin are applied together, our project was designed to evaluate the effect of
Indoximod alone and combination with Melatonin on cell viability and migration in T98G
resistant glioma cells.

Materials and Methods: Doses of Indoximod and Melatonin were determined for T98G cells,
Indoximod and Melatonin were applied to cells both individually and in combination. The
cells were stained with Trypan Blue and their viability at 24, 48, 72 hours was analysed. In
addition, we analysed the movement potential of tumor cells by migration assay.

Results: Indoximod and Melatonin were applied to GBM cells in combination for the first
time. In addition, it was shown that the application of Indoksimod and Melatonin after
scarring in resistant glioma cells slowed down cell migration and reduced survival.

Conclusion: As a result of the combined application of Indoximod and Melatonin; in our
study, it was observed that the survival of glioma cells decreased, and their
movement/migration potentials slowed down. The findings we have obtained will lead to new
studies and will make a significant contribution to the literature.

Keywords: Glioma, resistant T98G cell line, Indoximod, Melatonin.
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MITOCHONDRIAL AND APOPTOTIC PROTEOMIC PROFILE OF
MESENCHYMAL STEM CELLS IN ENDOMETRIOSIS
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Abstract

Introduction:Endometriosis is characterized by the growth and invasion of endometrial tissue
outside the uterine cavity, and this condition affects 20 to 50% of infertile women. Recent
studies suggest that stem cells contribute to the etiology of endometriosis. Microenvireonment
of endometriotic lesions characterized by increased concentrations of hormones,
inflammation, and oxidative stress. Dysfunctional mitochondria seen in endometriosis
increase energy production to sustain proliferation demand and consequently leading to
reactive oxygen species (ROS) overproduction. Also mitochondrial dysfunction is related to
human diseases, particularly regulation of apoptosis and mitochondrial metabolic activities.
Additionally, endometriosis is an estrogen-dependent disease and estrogen can modify ROS
production and apoptotic processes to favor lesion development.

Objective: We aimed to elucidate mitochondrial activity and apoptosis profile of
mesenchymal stem cells (MSCs) in endometriosis pathophysiology.

Material-Method: MSCs were isolated from both eutopic and ectopic samples of women with
endometriosis. Women who underwent surgery for benign gynecological procedures were
considered as a control group. Following the characterization and differentiation assays,
MSCs were analysed with LC MS/MS to reveal mitochondrial and apoptotic proteom profile.
Raw MS/MS fragmentation spectra were analysed with Proteome Discoverer 2.2 software and
searched against UniProt Homo sapiens reference proteome database with all isoforms. String
analysis and heatmap were used for distribution and relation of proteins.

Results: In proteomic analysis, a fold change of more than 5 and less than 0.2 was considered
significant in terms of fold increase or decrease in proteins. According to this parameter,
significant difference was observed between control and endometriosis groups in terms of
mitochondrial and apoptotic proteins. In the proliferative phase, it was determined that the
translation of oxidative phosphorylation, mitochondrial electron transport, mitophagy, and
regulation of apoptosis proteins were decreased in eutopic MSCs compared to the control
MSCs. When ectopic MSCs and control MSCs were compared, it was determined that
programmed cell death, intrinsic apoptotic signaling pathways and aerobic electron transport
chain proteins were downregulated in ectopic MSC group. When endometriosis groups
(eutopic and ectopic) were compared among themselves, IRE1-mediated UPR, mitochondrial
electron transport and apoptotic processes proteins were increased in eutopic MSCs; whereas
translation of proteins related to mitophagy, oxidative phosphorylation and aerobic respiration
is decreased.

Discussion: Downregulation of apoptosis and mitochondrial electron transportation proteins
in endometriosis groups (both in eutopic and ectopic MSCs) compared to the control group
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indicates that disrupted apoptotic pathways and disfunctional mitochondria of MSCs may
involved in the pathophysiology of endometriosis.
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Abstract

Introduction: As a result of the increasing use of plastics in every aspect of daily life, the
accumulation of their residues in the tissues and organs of living beings and the damage they
cause are also increasing. Microplastics (MPs) are defined as plastic particles and fibers
smaller than 5 mm that can accumulate in the organism, have toxic effects, and serve as
transport media for various endocrine disrupting and carcinogenic substances. There are 11
types of MP polymers and polypropylene (PP) is one of them that can be easily found in many
of the consumer goods we use today. Studies have shown that MPs have effects on
development, growth, reproduction, behavior and mortality in aquatic and terrestrial animals.
Recent studies have shown that administration of different types of MPs induce male
reproductive toxicity in mice or rats, including testicular inflammation, reduced testosterone
level and disruption of blood-testis barrier. The blood-testis barrier (BTB) not only acts as an
immune barrier to separate antigens from the blood circulation and post-meiotic germ cells,
but also creates a unique microenvironment for spermatogenesis. BTB is composed of
junctions that present between Sertoli cells.

Aim: Even it is known that MPs give harm to BTB, there is no study examining the effect of
polypropylene on the blood-testis barrier. In this study we aimed to show if there is an effect
of PP on BTB over junction proteins zonula occludens (ZO-1) and Claudin 3 (Cldn3).

Materials And Methods: PP-MPs were obtained by fragmenting transparent drinking straws in
distilled water using a blender and Ultra Thorax device, followed by filtration with a 1000 puL
filter and drying at room temperature. 15P-1/CRL-2618 mouse Sertoli cells (ATCC) were
cultured in DMEM-HEPES medium containing 10% FBS, 1% penicillin-streptomycin, and
1% L-glutamine. Sertoli cells were incubated for 24 and 48 hours with culture medium
containing PP-MPs at concentrations of 10 and 50 pg/ml. Following incubation,
immunofluorescence labeling was performed using ZO-1 and Cldn3 primary antibodies. The
immunofluorescence intensity was measured using the ImageJ program, and the data obtained
were analyzed using the ANOVA statistical test.

Results And Discussion: The decrease in ZO-1 expression in Sertoli cells incubated with PP-
MPs compared to the control group was not statistically significant. However, Cldn3
expression showed a statistically significant decrease in Sertoli cells incubated with PP-MPs
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compared to the control group. These findings suggest that PP-MPs may potentially disrupt
the blood-testis barrier, warranting further investigation.

Key Words: Microplastic, polypropylene, Sertoli, zonula occludens, claudin-3
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Abstract

Introduction: Psoriasis is a chronic inflammatory skin disease involving complex immune cell
and keratinocyte interactions, with no definitive treatment due to its complex pathogenesis.
The development of anti-psoriatic drugs is lengthy, costly, and marked by high clinical phase
failure rates, underscoring the need for in vitro models with high predictive accuracy. Existing
models inadequately reflect keratinocyte properties, highlighting the potential of new models
simulating keratinocyte differentiation and psoriatic inflammation to enhance drug efficacy
and reduce time and cost in clinical trials.

Objective: The aim of the present study was to investigate the mechanisms of imiquimod
(IMQ)-induced inflammation and cell-cell interactions in CaCl2-differentiated human
keratinocytes (HaCaT) using morphological, biochemical, and molecular methods in a
modified in vitro psoriasis-like model.

Material &Method: To establish an in vitro psoriasis-like model, HaCaT cells were first
differentiated with 2 mM CaCl2 for 48 h and then stimulated with 25 uM IMQ for 24 h to
induce psoriasis-like inflammation. The experimental groups were divided into four
categories: Ca-free control, 2 mM CaCl2, 25 uM IMQ, and 2 mM CaCl2 + 25 uM IMQ. Cell
morphology in all groups was evaluated using an inverted microscope. Hematoxylin and eosin
(H&E) staining was used to examine cell morphology, while immunofluorescence (IF)
staining for cytokeratin 17 (CK17) and proliferating cell nuclear antigen (PCNA) was
performed to assess proliferation. Actin and prohibitin IF staining was conducted to analyze
intercellular connections. Psoriasis-associated inflammatory cytokines were measured using
ELISA, and the expression of Toll-like receptors (TLRs), NOD-like receptor protein 3
(NLRP3) inflammasome, angiogenic, hypoxia, and transforming growth factor (TGF)-
/Smads genes was analyzed using qRT-PCR.

Results: IMQ-stimulated HaCaT cells exhibited morphological features and structural changes
similar to psoriatic keratinocytes. IF staining revealed that the expression levels of CK17,
PCNA, actin, prohibitin, and pro-inflammatory cytokines were significantly elevated in the
IMQ group compared to the control. Additionally, angiogenic, hypoxia, and TGF-f/Smads
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gene expressions were markedly increased in the IMQ group, primarily through the activation
of the TLR and NLRP3 inflammasome pathways, compared to other groups.

Conclusion: The findings demonstrate that the IMQ-induced in vitro psoriasis-like model in
CaCl2-differentiated HaCaT cells successfully replicated the inflammatory responses
observed in psoriatic tissue at the microscopic, molecular, and biochemical levels in human
keratinocytes. Moreover, the ability of this in vitro model to mimic psoriatic inflammation
offers a practical and valuable tool for evaluating the antipsoriatic efficacy of new drug
candidates.

Keywords: Psoriasis, CaCl2, Imiquimod, Keratinocyte, Inflammation, In Vitro Model
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TDK-2022-10132 and was supported by the VAN YYU Scientific Research Projects Unit.

160
@ nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE




2" International Congress of Histology and Embryology Abstract Book

Poster Presentation

EFFECTS OF PSEUDOEPHEDRINE ON RAT FETAL BONE
DEVELOPMENT

HUSEYIN YiGiT! | ESRA BALCIOGLU? | ILYAS UCAR? | MUHAMMET
DEGERMENCI* | GOZDE OZGE ONDER? | TAYFUN CEYLAN® | ERDOGAN
UNUR?

!Department Of Medical Services And Techniques, Cappadocia Vocational School, Cappadocia University,
Nevsehir, Turkey | ?Department Of Histology And Embryology, Faculty Of Medicine, Erciyes University,
Kayseri, Turkey | ’Department Of Anatomy, Faculty Of Medicine, Erciyes University, Kayseri, Turkey |
“Department Of Anatomy, Faculty Of Medicine, Ordu University, Ordu, Turkey | >Department Of Basic Sciences,
Faculty Of Dentistry, Cappadocia University, Nevsehir, Turkey

tyf.ceylan@gmail.com

Abstract

Introduction: Pseudoephedrine (PSE) is an agent that is included in the amphetamine class,
which is the stereoisomer of ephedrine. Drugs containing PSE are the 4th most commonly
prescribed drug group in the USA and usually prescribed for the treatment of cold and cough.
Thus, PSE is one of the most commonly used over-the-counter medications. Although the
drug is used so frequently, it is not known what effects it has on the newborn as a result of
maternal exposure (1, 2). Although there is insufficient evidence of a negative effect of PSE,
the results of some studies suggest that it should be used with caution (3).

Objective: Considering previous public health studies and warnings in the literature, we
decided to investigate the effects of the drug on long bones. Our hypothesis was that this drug
had adverse effects on neonatal bones and adversely affected ossification.

Material-Method: Pregnant rats were divided into five groups: control and four experimental
groups (25 mg/kg, 50 mg/kg, 100 mg/kg, 200 mg/kg PSE). Between 1 and 20 days of
pregnancy, PSE was given to them by gavage. Weights and heights of fetuses isolated by
cesarean on the 21st day were measured. We analyzed bone and ossification ratios and lengths
by the double staining skeleton staining method. We determined the differences between the
groups by measuring the ossification stages, the diameters and lengths of the lacunae and
chondrocytes with Scanning Electron Microscope (SEM). We analyzed the differences
between the groups by detecting the minerals directly affecting ossification by SEM-energy-
dispersive X-ray (EDX) analysis (4).

Results and Conclusion: In this study, the negative effects of PSE on rat embryos were
investigated on bone. Both double staining, SEM and EDX analyzes were consistent with
each other and clearly revealed the destruction of PSE on long bones. Although this study is
the first to reveal the detailed effects of this drug, which is widely used by the population, we
believe that the mechanism of the drug causing fetal long bones destruction should be
investigated in the future.
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Abstract

Introduction: Epilepsy is a complex neurological disorder that can impact multiple organ
systems beyond the central nervous system, including the urinary, endocrine, and
cardiovascular systems, highlighting its systemic effects on overall health. Absence epilepsy, a
subtype, involves brief seizures with loss of consciousness, occurring multiple times daily.
Research links epilepsy with urinary dysfunction, such as bladder incontinence and frequent
urination, likely due to neurological factors, autonomic nervous system dysfunction, or
antiepileptic drug side effects. Animal models like GAERS and WAG/Rij rats show similar
issues, suggesting a neurophysiological link. Dietary interventions, such as alternate-day
fasting, may help modulate central nervous system inflammation and influence bladder
function in epilepsy.

Amm :The aim of this study is to investigate the effects of food restriction, specifically
alternate-day fasting, on urinary system damage in genetic absence epileptic rats.

Materials & Methods: In our study, 80 rats (40 female, 40 male) were used, divided into four
experimental groups: Control, IF, GAERS, and GAERS+IF (each with 10 female and 10 male
rats). Bladder tissue responses to contraction and relaxation were assessed using KCI,
carbachol, and isoproterenol in an organ bath. Oxidative stress markers (MDA, MPO, GSH,
SOD) were measured biochemically, while histopathological analysis included H&E and
Toluidine Blue staining to evaluate mast cell changes. Statistical analysis was conducted with
GraphPad Prism 10, using one-way ANOVA and Tukey's test, with a significance level of p <
0.05.

Results: Compared to the GAERS group, the GAERS+IF group exhibited a significant
reduction in MDA levels (p<0.05) and a significant increase in GSH and SOD levels (p<0.05)
in kidney tissues, indicating a reduction in oxidative stress due to IF. In bladder function tests,
GAERS on IF showed reduced hyperreactivity to carbachol and normalized relaxation
responses to papaverine (p<0.05) compared to the GAERS group. The histopathological score
of bladder tissue in the GAERS group showed a significant increase compared to the control
and IF group (p<0.05, p<0.01). This increase was significantly reduced with IF treatment
(p<0.05). Additionally, female rats exhibited more severe histopathological changes compared
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to males. The number of mast cells was significantly higher in the GAERS group compared to
all other experimental groups (p<0.01, p<0.05).

Conclusions: These results suggest that IF could be a potential dietary strategy for managing

epilepsy-related urinary dysfunction, highlighting the need for further research to explore its
underlying mechanisms, potential gender differences, and long-term effects.
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IMPLANTASYON SIFRESININ COZULMESI: FARE MODELLERINDEN
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Ozet: Embriyo implantasyonu en basit ifadeyle embriyonun uterusa yerlesmesidir. Bu olay,
implante olma yetenegi olan blastosist ile reseptif uterus arasindaki etkilesim sonucu
implantasyon penceresi olarak bilinen zaman araliginda gercgeklesir. Farelerde yapilan
caligmalar, ortak oOzellikleri nedeniyle insan implantasyonunun molekiiler temeline dair
ongoriiler saglamistir. Fare ve insanda implantasyon siireglerindeki benzerlikler arasinda hem
fare hem insan embriyolarinin basit medyumlarda in vitro gelisebilmesi; her iki tlirde
desidualizasyon goriilmesi, embriyonun antimezometriyal stromaya gomiilmesi ve
plasentanin hemokoryal olmasi yer alir. iki tiir arasinda énemli farkliliklar da bulunur. Farede
implantasyon eksentrik, insanlarda interstisyeldir. Implantasyon sirasinda farede embriyo i¢
hiicre kitlesi mezometriyal, insanlarda ise antimezometriyal yOnlendirilir. Farenin aksine,
insanda desidualizasyon embriyo varligi1 olmadan baslar. Fare tiirlerinde aylik dogurganlik
orani yaklagik 3 kat daha yiiksektir ve ortalama yavru sayis1 10-12°dir. Vajinal tikag¢ olusumu
1. giin kabul edildiginde farelerde gebelik 20 giindiir. Gebeligin 1-3. giinlerinde uterus pre-
reseptif, 4. glinli gecesi reseptif, 5. giin 6gleden sonradan itibaren ise non-reseptif durumdadir.
Farelerde ovulasyondan hemen once Ostrojen (E2) salgilanmasi gebeligin ilk iki giini
boyunca liimen ve bez epiteli hiicrelerinin proliferasyonunu uyarir. Korpus luteumdan
salgilanan progesteron (P4) gebeligin 4. giinlinde pre-implantasyon E2 salgis1 ile
proliferasyonun epitelden stromaya kaymasini saglar. Epitel hiicreleri cogalmay1 birakir ve 4.
giinde farklilagir. Kemirgenlerde implantasyon apozisyon, adezyon ve invazyon olarak 3
evreye ayrilmistir. Apozisyonda P4 artisina bagli 6dem sonucu trofoblast ile liimen epiteli
hiicreleri yakin hale gelerek karsilikli konumlanirlar. Adezyon farelerde gebeligin 4. giini
gecesi baglar. Blastosistin tutundugu yerde endometriyal vaskiiler gecirgenlik artar, bu
nedenle Chicago mavisi gibi makromolekiiler bir boyanin intravendz enjeksiyonuyla
implantasyon bolgeleri mavi bantlar seklinde goriiliir. Invazyon safhasinda anne ile vaskiiler
bir iliski kurabilmek icin blastosist trofoblast hiicreleri llimen epiteli ve bazal laminay1
gecerek stromaya ulasir. Kemirgenlerde invazyon sonrasinda implante olan blastosistin
etrafindaki  stroma  hiicreleri  desidualize  olurlar  (desidualizasyon).  Embriyo
antimezometriyumdaki stromaya gdmiilii. Embriyo implantasyonu, ovaryum steroidlerinin
birincil etkisi altinda blastosist ve uterus arasindaki hiicre-hiicre etkilesimleri sonucu
gerceklesir. Embriyo implantasyonu sirasinda ovaryum steroidlerinin birincil etkisi altinda
blastosist trofektodermi ile uterus liimen ve bez epiteli, stroma hiicreleri arasinda gergeklesen
otokrin, parakrin ve jukstakrin etkilesimlerde birgok sitokin, biiylime faktorii, homeobox
transkripsiyon faktorii, lipid aract ve morfogen rol alir. Implantasyonun kalitesi devam eden
gebeligin kalitesini belirler. Bu asamadaki herhangi bir hata, erken gebelik kaybina veya
cesitli gebelik komplikasyonlarina neden olacaktir. Sinyal yolaklarina iliskin yapilacak daha
fazla calisma, gebelik basarisini artirabilir ve daha gelismis kontraseptiflerin tasarlanmasina
yardimci olabilir.
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Ozet

Giris: Ureme cagindaki ciftlerde infertilitenin kiiresel prevalansi %15 olup, tiim infertilite
vakalarinin %40-50'sinde erkek faktorii birincil neden olarak tanimlanmaktadir. Sperm sayis1
ve sperm motilitesinin diisiik oldugu kriptozoospermik erkeklerde ve semende sperm elde
edilemeyen azospermik erkeklerde liremeye yardimci tekniklerin kullanilmasi gerekir.

Amagc: Bu calismada azospermi sebebiyle mikro-TESE ile sperm elde edilen olgular ile
kriptozoospermik olgular arasinda fertilizasyon ve gebelik oranlarinin retrospektif
karsilastirilmast amaglanda.

Materyal-Metot: Calismaya 2010-2019 tarihleri arasinda infertilite tedavisi goren ve galisma
kriterlerine uyan 528 (azospermik n=256 (%48,5); kriptozoospermik n=272 (%51,5)) erkek
dahil edildi. Vakalarin % 100’iinde (n=528) dollenme oldugu goriildii. 528 vakanin 92
tanesinde cesitli sebeplerden 6tiirli embriyo transferi yapilamadi, 436 olguda embriyo transferi
yapildu.

Bulgular: Emriyo transferi yapilan 436 olgudan %44,3’iinde (n=193) gebelik olusmazken,
%55,7’sinde  (n=243) gebelik olustu. Katilimcilar semen parametrelerine gore
kriptozoospermik ve azospermik olarak iki gruba ayrildi. Gruplar 2PN embriyo sayilari,
gebelik oranlari, kese sayilar1 ve dondurulmus embriyo sayilar1 agisindan karsilastirildi.
Kriptozoospermik grupta dondurulmus embriyo sayist ve 2PN embriyo sayist >6 olanlarin
orani daha yiiksekti (sirasiyla p=0,008; p=0,036). Gebelik oranlar1 ve kese sayilari gruplar
arasinda farklilik gostermedi (sirasiyla p=0,059; p=0,449).

Sonug: Kriptozoospermik vakalarda basarili fertilizasyonun gdstergesi olan 2PN embriyo
sayis1 ve dondurulan embriyo sayilarinin daha yiliksek oldugu ancak sperm elde etme
yonteminin gebelik ve kese olusumunu etkilemedigi sonucuna varilmistir. Kriptozoospermik
vakalardaki farkliligin elde edilen sperm sayisindan kaynakli olabilecegi diisiiniilmektedir.

Anahtar sozciikler: Intrasitoplazmik sperm injeksiyonu; Kriptozoospermi; Azospermi;
Infertilite; In vitro fertilizasyon
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Sozlii Bildiri

NAR VE ARONYA EKSTRELERININ SICANLARDA L-ARGININLE
OLUSTURULAN PANKREAS HASARI UZERINE TEDAVI EDICi ETKILERI

EMINE RUMEYSA HEKIMOGLU' | MUKADDES ESREFOGLU! | SEDA
KIRMIZIKAN! | HURI DEDEKAYOGULLARI? | OZGE PASIN? | BIRSEN ELIiBOL
YUCESOY*

1Bezmialem Vakif Universitesi, Tip Fakiiltesi, Temel Tip Bilimleri, Histoloji Ve Embriyoloji Anabilim Dali
|2Biruni Universitesi, Tip Fakiiltesi, Temel Tip Bilimleri, Tibbi Biyokimya Anabilim Dali
3Bezmialem Vakif Universitesi, Tip Fakiiltesi, Temel Tip Bilimleri, Biyoistatistik Ve Tip Bilisimi Anabilim Dali
4lstanbul Medeniyet Universitesi, Ti ip Fakiiltesi, Temel Tip Bilimleri, Tibbi Biyoloji Anabilim Dali
seda.krmzkn@gmail.com

Ozet

Giris ve Amag: Akut Pankreatit (AP) morbidite ve mortalite oran1 yliksek bir hastaliktir. Yeni
tedavi stratejileri gelistirmeyi hedefleyen deneysel ve klinik ¢alismalara ragmen, AP’nin
tedavisi hala semptomatiktir. AP’de artan serbest oksijen radikallerinin yol actig1 oksidatif
stres, pankreasta hasara neden olur. AP’in en sik goriilen histopatolojik bulgulari, inflamatuar
hiicre infiltrasyonu, nekroz, interstisyel 6dem ve hemorajidir. Nar (Punica granatum) ve
Aronya (Aronia melonocarpa) antioksidan ve anti-inflamatuar Ozelliklere sahip olan iki
meyvedir. Calismamizda nar ve aronya ekstrelerinin bu o6zelliklerinin AP tedavisindeki
etkinliginin aragtirilmas1 amaclandi.

Materyal-Metot: 32 adet Sprague-Dawley erkek sigan kullanildi. Si¢anlar, Kontrol, Pankreatit,
Pankreatit+Nar, Pankreatit+Aronya gruplari seklinde 4 gruba ayrildi (n=8). Kontrol grubu
hari¢ tiim gruplara intraperitoneal yolla bir saat ara ile iki doz 2.5 g/kg L-arginin enjeksiyonu
yapildi. Pankreatit+Nar grubuna enjeksiyonun ardindan 7 giin boyunca gavaj yolu ile 500
mg/kg nar ekstresi, Pankreatit+Aronya grubuna enjeksiyonun ardindan 7 giin boyunca gavaj
yolu ile 500 mg/giin aronya ekstresi, kontrol grubuna ise ayni slirede gavaj yolu ile serum
fizyolojik verildi. Deney bitiminde pankreas dokulari 151k ve elektron mikroskobik olarak
incelendi. Kalpten alinan kandan ve pankreas orneklerinden ayrica biyokimyasal, Western-
blotting ile Bcl-2, Bax, RIP3 ve LC38, ELISA ile IL-1p seviyeleri 6l¢iildii.

Bulgular: AP grubunda ciddi nekrotik AP bulgular1 saptandi. Asiner hiicre dejenerasyonu,
hiicre infiltrasyonu, 6dem, nekroz ve apoptoz goriildii. Kontrol grubuna gore ortalama
histopatolojik hasar skoru (OHHS) yiiksekti (p=0.001). Elektron mikroskobik diizeyde
intraselliiler ve interselliiler 6dem, inflamatuar hiicre infiltrasyonu, organel dejenerasyonu ve
nekroz belirgindi. Cok sayida apoptotik cisime, otofajik vakuole ve miyelin figlire rastlandi.
Biyokimyasal analizlerle kontrol grubuna gore bu grupta serum amilaz (p<0.005), lipaz
(p<0.05) ve Total Oksidan Seviyesinde (TOS) (p<0.001) artis, Total Antioksidan Seviyesinde
(TAS) (p<0.05) diisiis saptandi. Nar ve aronya (p<0.05) uygulanan gruplarda AP grubuna
oranla OHHS, serum amilaz (p<0.05), lipaz ve TOS (p<0.001) seviyeleri diisiiktii, TAS
(p<0.05) seviyeleri ise yiiksekti. Elektron mikroskobik diizeyde kesitlerde her iki grupta
genellikle saglam pankreas dokusu goriildii. Zaman zaman organel dejenerasyonu, ddem,
hiicre infiltrasyonu ve nekroz izlendi.

Sonug: Nar ve aronya ekstrelerinin baslica antioksidan ve anti-inflamatuar gii¢leri sayesinde
AP’e bagl pankreas hasariin giderilmesinde etkili olduklar1 gériildii. Kolay ulasilabilir, ucuz
ve yan etkisiz olan bu iki ajanin AP’in tedavisinde tek baslarina tedavi edici ajan olarak
kullanilamasalar bile uygulanan tedavi protokollerine olumlu ve destekleyici katki
saglayacaklarini diistinmekteyiz.
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Sozlii Bildiri

FORMALDEHITIN YOL ACTIGI ORGAN HASARI UZERINE
TIMOKINONUN ETKILERININ INCELENMESI

SEDAT MEYDAN | BILAL SAYGIN | KUBRA BASOL BAKI | MUKADDES
ESREFOGLU

!Bezmialem Vakif Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali | *Istanbul Medipol Universitesi, Tip
Fakiiltesi, I¢ Hastaliklar: Anabilim Dali | 3Bezmialem Vakif Universitesi, Saghk Hizmetleri Meslek Yiiksekokulu,
Tibbi Hizmetler Ve Teknikler Boliimii, Patoloji Laboratuvar Teknikleri Programi | *Bezmialem Vakif Universitesi,

Tp Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dalt
kubra.basol@bezmialem.edu.tr

Ozet

Giris ve Amag: Aldehitin en basit formu olan formaldehit ¢evreyi kirleten, kanserojen etkili
bir maddedir. Ozellikle histologlar, patologlar, anatomistler ve tip 6grencileri formaldehitin
zararh etkilerine sik maruz kalmaktadirlar. Formaldehit maruziyet sikligina gére organlarda
degisen derecelerde hasara yol agmaktadir. Bu hasarin engellenmesi ve/veya giderilmesi insan
saglig1 agisindan ¢ok Onemlidir. Nigella sativa bitkisinin bir bileseni olan timokinonun
antioksidan, antiinflamatuar ve antitimor oOzelliklerinin olmasi bu ajanin tedavi edici
etkilerinin olabilecegini diistindiirmektedir. Bu ¢alismada formaldehitin karaciger, bobrek,
testis ve kalp dokularinda yol agtigi hasara karsi timokinonun etkinligi incelenmesi
amagclanmustir.

Materyal-Metot: 40 adet Wistar albino erkek sigan 5 gruba (n=8) ayrildi. Formaldehit grubuna
15 giin boyunca intraperitoneal yolla %10’luk serum fizyolojikte seyreltilmis formaldehit 10
mg/kg dozunda uygulandi. Formaldehit+Timokinon grubuna ayni siirede, ayni dozda
formaldehitin yani1 sira gavajla 1 ml misir yagt icinde 20 mg/kg timokinon, Timokinon
grubuna ayni siirede gavaj yoluyla sadece 1 ml misir yagi i¢inde 20 mg/kg Timokinon, Serum
Fizyolojik grubuna ayni siirede intraperitoneal yolla serum fizyolojik, Misir Yag1 grubuna
ayni slirede sadece gavaj yoluyla 1 ml misir yagi uygulandi. On bes giinliik deney sonunda
sicanlar sakrifiye edilerek karaciger, bobrek, testis ve kalp dokular1 alindi. Rutin doku takibi
sonucu elde edilen kesitler Hematoksilen-Eozin yontemiyle boyandi, ayrica TUNEL
immunohistokimyasal isaretleme yontemi uygulandi.

Bulgular: Formaldehit grubunda karacigerde vakuolizasyon ve intraselliiler 6dem, bobrekte
vakuolizasyon, tiibiil atrofisi, skleroz, nekroz, interselliiller 6dem ve hemoraji, kalpte nekroz,
hemoraji ve konjesyon, testiste intratiibiiler ve intertlibiiler 6dem, tiibiil dejenerasyonu ve
nekroz belirgindi. Formaldehit grubunda karacigerin ortalama vakuolizasyon skoru (p<0.005),
bobregin sklerotik glomeriil sayisi (p<0.005) ve ortalama histopatolojik hasar skoru (OHHS)
(p<0.005), kalbin (p<0.005) ve testisin (p<0.005) OHHS Serum Fizyolojik grubuna gore
yuksekti. Formaldehit+Timokinon grubunda karacigerin ortalama vakuolizasyon skoru
(p<0.005), bobregin sklerotik glomeriil sayis1 (p<0.005) ve OHHS (p<0.05), kalbin ve testisin
(p<0.005) OHHS Formaldehit grubuna oranla diisiikti. Formaldehit grubunun
karacigerlerinde, kalplerinde, bobreklerinde (p<0.05) ve testislerinde (p<0.05) ortalama
TUNEL + hiicre sayis1t Serum Fizyolojik grubuna gore yiiksekti. Formaldehit+Timokinon
grubunda bu say1 karacigerde (p<0.05), bobrekte (p<0.05) ve kalpte Formaldehit grubuna
oranla diigtiktii.
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Sonu¢: Formaldehitin farkli organlarda farkli derecelerde hasara yol agtigi goriildii.
Timokinonun da farkli organlardaki etkinliginin farkli derecelerde oldugu gorildii.
Histopatolojik agidan yararli etkilerin karaciger, bobrek ve testiste daha belirgin oldugu,
apoptotik hiicre 6liimiinii baskilayici giiciiniin ise karaciger ve bobrekte daha belirgin oldugu
saptandi. Timokinonun tedavi edici ajan olarak potansiyelinin oldugu, en azindan
formaldehite sik maruz kalan kisilerde yiiksek oranda timokinon igeren gidalarin
tiiketilmesinin yararl olacagi sonucuna varildu.
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Sozlii Bildiri

DOKSORUBISIN KAYNAKLI KARDIYOTOKSISITEDE UZUM (VITIS
VINIFERA L.) CEKIRDEGI EKSTRAKTININ KORUYUCU ETKISININ
ARASTIRILMASI

EMINE SARMAN!*, IBRAHIM AYDIN CANDAN?, JALE AKGOL3, IREM
NAZIROGLU!

*] Afyonkarahisar Saglik Bilimleri Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji A.D., Afyonkarahisar,
Tiirkiye, emine.sarman@afsu.edu.tr
2 Alanya Alaaddin Keykubat Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji A.D., Alanya, Tiirkiye,
3 Afyonkarahisar Saghk Bilimleri Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji A.D., Afyonkarahisar, Tiirkiye,

Ozet

Girig: Kanser, diinyada morbidite ve mortalitenin 6nde gelen nedenlerinden biridir.
Doksorubisin (DXR), genis spektrumlu antrasiklin tiirevi antibiyotiklerden biri olarak kanser
tedavisinde kullanilmaktadir. DXR’nin tedavi amagh kullanimlar1 sirasinda kalp basta olmak
tizere bircok dokuda toksisiteye neden oldugu caligsmalarda gdsterilmistir. Antioksidanlar,
viicudumuzu serbest radikallerin toksik etkilerine ve normal oksijen metabolizmasina karsi
savunmada onemli bir role sahiptir. Uziim cekirdegi ekstraktinin gii¢lii bir antioksidan
Ozelliginin oldugu ve serbest radikalleri temizleme kapasitesinin yiliksek oldugu
arastirmalarda bildirilmistir.

Amag: Literatiirde tiziim (Vitis vinifera L.) (VIT) ile ilgili yapilmis ¢alismalar olsa da, DXR
kaynakli hasarin kalp dokusu iizerindeki etkisine dair bir ¢alismaya raslanmamistir. Bu
nedenle ¢alismamizda, ratlarda DXR kaynakli kalp hasarma karsi VIT g¢ekirdegi ekstrakti
etkisinin arastirilmas1 amaclanmastir.

Materyal-Metot: 30 adet erkek rat, rasgele her grupta 6 hayvan olacak sekilde 5 gruba
ayrilmistir: Kontrol grubu: Ad libitum su ve yemle beslenen grup. Sham grubu: 14 giin
gavajla distile su verilen siganlara, deneyin 5. giiniinde intraperitoneal (i.p.) serum fizyolojik
uygulamasi yapilan grup. DXR Grubu: Deneyin 5. Giini 15 mg/kg tek doz ip. DXR
uygulanan siganlardan olusan grup. DXR+VIT: 14 giin boyunca gavajla 120 mg/kg Vitis
vinifera L. (VIT) ¢ekirdegi ekstrakti uygulanan siganlara deneyin 5. Giinii 15 mg/kg tek doz
1.p. DXR uygulanan si¢anlardan olusan grup. VIT: 14 giin boyunca gavajla 120 mg/kg Vitis
vinifera L. ¢ekirdegi ekstrakti uygulanan sicanlardan olusan grup. Son ilag uygulamasindan
24 saat sonra deney hayvanlari anestezisi altinda sakrifiye edilerek kan ve kalp dokulari
almmistir. Kan Ornekleri santrifiij edilerek serumlarinda TOS (Total Oksidan Seviye), TAS
(Total Antioksidan Seviye), OSI (Oksidatif Stres Indeksi), TNF-o (Tiimér Nekroz Faktorii-o)
incelenmistir. Kalp dokular1 ise %10 formolde tespit edildikten sonra rutin doku takip
serilerinden gecirilerek bloklanmis ve kesit alinarak histokimyasal ve immunohistokimyasal
olarak incelenmistir.

Bulgular: DXR grubunun histolojik incelenmesinde kas liflerinde diizensizlesme, ayrilma ve

bozulma, kas lifleri arasinda kollajendz madde birikimi, damarlarda konjesyon goriilmiistiir.
Tedavi grubu olan DXR+VIT’de bu bulgular oOnemli derecede azalmistir.
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Immunohistokimyasal incelemelerde ise kaspaz-3, NF-kB-p65 (Niikleer Faktor-kappa B-p65),
TNF-o immunreaktiviteleri degerlendirilmistir. Kontrol grubuyla karsilastirildiginda; DXR
grubunda kaspaz-3, NF-kB-p65, TNF-a yogun bir boyanma goriiliirken, DXR+VIT grubunda
boyanmanin siddeti 6nemli derecede azalmistir. Biyokimyasal parametlerde ¢ikan sonuglar
histopatolojik sonug¢larimizi dogrulamistir. TOS ve TNF-a diizeyleri DXR grubunda anlamli
artarken, DXR+VIT grubunda ise azalmistir. TAS diizeyi ise VIT ve DXR+VIT gruplarinda
anlamli olarak artmistir.

Sonug: DXR’nin apoptotik siireci hizlandirdigi, oksidatif stresi ve inflamasyonu arttirdigi
goriilmiistiir. VIT in ise kardiyak yeniden yapilanmay1 hizlandirdigi ve DXR kaynakli kalp

hasarina kars1 koruyucu bir etkisinin oldugu goriilmiistiir.

Anahtar Kelimeler: Doksorubisin, Vitis vinifera L., Kaspaz-3, NF-kB-p65, TNF-a
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Sozlii Bildiri

MCF-7 VE MDA-MB-231 MEME KANSERI HUCRELERININ METASTATIK
KARAKTERINE SILYMARIN’IN ETKISININ 2 BOYUTLU VE 3 BOYUTLU
KULTUR YONTEMLERIYLE KARSILASTIRMALI OLARAK
DEGERLENDIRILMESI

TUGCE ALADAG | HULYA CETIN | FATMA FIRAT
Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, tugcealadagg@hotmail.com

Ozet

Giris: Meme kanseri, diinya genelinde kadinlar arasinda en yaygin kanser tiirlerinden biridir
ve metastaz, kanserin 0liimciil hale gelmesinde kritik bir rol oynamaktadir. Bu c¢aligmada,
silymarin'in iki farkli meme kanseri hiicre hatt1 (MCF-7 ve MDA-MB-231) {izerindeki etkileri
incelenmistir. Hiicreler, hem iki boyutlu (2D) hem de ii¢ boyutlu (3D) kiiltiirlerde yetistirilmis
ve silymarin ile tedavi edilmistir. Arastirmada, silymarin'in hiicrelerin yayilmasini ve
metastazla iligkili gen ve proteinlerin ekspresyonunu nasil etkiledigini belirlemek igin ¢esitli
analizler yapilmistir.

Amag: meme kanseri hiicre hatlar1 olan MCF-7 ve MDA-MB-231'de, silymarin'in metastatik
ozellikler lizerindeki etkilerini aragtirmak ve bu etkilerin iki boyutlu (2D) ve ii¢ boyutlu (3D)
hiicre kiiltiir modellerinde nasil farklilagtigin1 degerlendirmektir.

Materyal-Metod: Calismada silymarinin etkin dozunu belirlemek amaciyla MTT hiicre
canlilif1 analizi hem 2D hem de 3D Kkiiltiir metodlar1 kullanilarak tayin edildi. Belirlenen
dozlar 2D Kkiiltiir metodlar1 olan yara iyilesme deneyi, PCR, Western Blot ve
immiinohistokimyasal analizler kullanilarak epiteliyal mezenkimal gegis proteinlerinin
ifadelerini belirlendi. Es zamanli olarak 3D kiiltiir yontemiyle sferoid olusturularak transwell
hiicre gocii, PCR, Western blot ve immiinohistokimyasal analizler gerceklestirildi. Genetik
analizleri ve histokimyasal analizler i¢in hiicrelere uygulamalar yapilmstir.

Bulgular: Silymarin hiicre go¢ yontemiyle degerlendirildi ve hem 2D hem de 3D kiiltiirde iki
hiicre icinde hiicre gogiinii yavaslatti. E-kaderinin ekspresyon azaldigi N-kaderin, vimentin,
fibronektin ekspresyon seviyelerinin uygulama sonrasinda gruplarda degisiklik gosterdigi
goriildii. MMP-9 proteinin mRNA seviyesinde ve protein ifadesinde azalma belirlendi.

Sonug: Silymarinin meme kanseri hiicrelerinde 2D ve 3D uygulamalar1 sonucunda hiicrelerde
metastaz ve hiicre gociinii hem epiteliyal ve mezenkimal proteinler bakimindan hem de hiicre
gd¢ davranisit bakimindan etkiledigi gortilmiistiir.

Anahtar Kelimeler: EMT; Meme Kanseri; Metastaz; Silymarin; 2D ve 3D hiicre kiiltiirii

172

@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE



16. Ulusal Histoloji ve Embriyoloji Kongresi Ozet Metin Kitabi

Sozlii Bildiri

YUMURTA TAVUKLARINDA DIYET KALSIYUM, FOSFOR VE
MIKROBIYAL FITAZIN BAGIRSAK MORFOLOJISI UZERINDEKI
ETKILERI

NURAY VAROL KAYAPUNAR! | SERIFE SULE BAYRAMIC? | SABIRE GULER!

1 Bursa Uludag Universitesi Saghk Bilimleri Enstitiisii Veteriner Histoloji Ve Embriyoloji Abd |2 Bursa Uludag
Universitesi Veteriner Fakiiltesi Hayvan Besleme Ve Beslenme Hastaliklart Anabilim Dali
vetnvk@gmail.com

Ozet

Giris ve Amag: Hayvan sagligin1 korumak ve bagisikligi ve iiretimi artirmak i¢in kiimes
hayvani endiistrisinde farkli zorluklar uygulanmaktadir. Mikrobiyal fitaz takviyesi hem
inorganik fitaz oranim diislirmek hem de diger minerallerin emilimine katkida bulunmak
acisindan onemlidir. Bu ¢alismada, yeni izole edilmis bir mikrobiyal fitaz, kalsiyum (Ca2+)
ve kullanilabilir fosfor (AP) ile birlikte diyete farkli konsantrasyonlarda eklendi ve bu
takviyenin bagirsak emilim kapasitesi ve Ca2+ baglama kapasitesi iizerindeki etkileri,
duodenum ve ileumun morfolojik dl¢limleri ve immiinohistokimyasal incelemesi yoluyla
arastirildi.

Materyal-Yontem: Bu amagla, 90 Lohmann LSL-White yumurta tavugu ii¢ ana diyet grubuna
ayrildi: 1. Standart Ca2+ ve AP (Ca+AP), 2. Standart Ca2+ ve diisiik AP (Ca+diisiik AP) ve 3.
Diisiik Ca2+ ve diisiik AP (diisiik Ca+diisik AP). Bu ii¢ grup ayrica her biri ii¢ fitaz alt
grubuna ayrildi (fitazsiz [Phy-], ticari fitaz [CP] ve mikrobiyal fitaz [MP]). Deneyin sonunda
hayvanlar Gtanazi edildi ve duodenum ve ileum O6rnekleri sabitlendi ve histolojik inceleme
icin islendi. Villus yiiksekligi, kript derinligi, toplam mukoza kalinlig1 ve villus genisligi
Olciildii ve villus yiiksekligi: kript derinligi orant ve villus emilim alani hesaplandi.
Duodenum ve ileumdaki kaldesmon ekspresyonu ayrica immiinohistokimyasal olarak
arastirildi.

Sonuglar: Sonuglar, Ca+AP+MP ile beslenen kuslarda villus yiiksekliginin, toplam mukoza
kalimligimin ve villus emilim alaninin arttigin1 (p < 0,05) gosterdi. MP ile tedavi edilen
gruplarda daha gii¢lii kaldesmon ekspresyonu goézlemlendi. Bacillus megaterium EBD 9-1
bakterisinden f{iretilen MP'nin Ca2+ ve AP kullanimimi artirdifi ve bu nedenle bu
makromineraller yetersiz kullanildiinda yararl bir rol oynayabilecegi sonucuna vardik.
Sonug: Fitaz uygulamasinin duodenum ve ileumun histomorfolojisi iizerinde etkili oldugunu
ve yeni izole edilen MP uygulamasiin villus yiiksekligi, kript derinligi, toplam mukoza,
VH:CD orani, villus genisligi ve villus yiizey alanini olumlu yonde etkiledigini gozlemledik.
Standart seviyelerde Ca2+ ve AP saglanmasi, eklenen MP'nin etkinligini artirdi ve bdylece
bagirsak mukozasi morfolojisi ve emilim kapasitesini iyilestirdi.
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Sozlii Bildiri

SICANLARDA SIKLOFOSFAMID iLE OLUSTURULAN DENEYSEL
OVARYUM HASARI UZERINE GALLIK ASIT’IN ETKILERI

ELiF KOYUN ALVUROGLU' | DERYA OZTURK OKATAN? | ELiF SAHIN? |
AHMET ALVER?

!Karadeniz Teknik Universitesi Tip Fakiiltesi Histoloji Ve Embriyoloji Anabilim Dali | 2Karadeniz Teknik
Universitesi Tip Fakiiltesi Histoloji Ve Embriyoloji Anabilim Dali | *Karadeniz Teknik Universitesi Tip Fakiiltesi
Biyokimya Anabilim Dali
elifkyn.61(@gmail.com

Ozet

Girig:  Siklofosfamid (CP) malign, otoimmiin hastaliklarin  tedavisinde yaygin
kullanilmaktadir (1). CP reaktif oksijen radikallerini ve apopitozu arttirak ovaryumda hasara
neden olur. Folikiil dejenerasyonuna, folikiill sayisinda azalmaya, prematiir ovaryan
yetmezligine, menstriiel bozukluklara, metabolik anormalliklere, infertiliteye neden olabilir
(2,3). Gallik asit (GA) yesil cay, iiziim, mango ve cevizde bulunan 6nemli bir polifenolik
maddedir (4). GA, giiglii ve dogal bir antioksidandir ve serbest radikallerin temizlenmesi,
antiinflamatuvar ve antiapoptotik gibi bir dizi biyolojik ve farmakolojik aktiviteye sahiptir

(5).

Amag: Bu calismada; sicanlarda CP uygulanmas: ile olusan ovaryum hasarina karsi GA’nin
profilaktik etkilerinin histolojik ve biyokimyasal yontemlerle arastirilmasi amaclanda.

Metotlar: Arastirma icin 32 adet Sprague Dawley 1rki eriskin disi sican rastgele 4 esit gruba
(Kontrol, CP, GA, CP+GA) ayrildi. Tiim denekler deneyin 1. ve 8. giiniinde tartildi. Kontrol
grubuna herhangi bir uygulama yapilmadi. CP grubuna deneyin 7. giiniinde 150mg/kg
intraperitoneal CP uygulandi. GA grubuna deneyin 1. giiniinden itibaren 7 giin boyunca
giinliik 20mg/kg GA oral gavaj yoluyla uygulandi. CP+GA grubuna deneyin 1. giliniinden
itibaren 7 giin boyunca, oral gavaj yoluyla giinlik 20mg/kg GA ve 7. giinde 150mg/kg
intraperitoneal CP uygulandi. Deneyin 8. giinii sicanlardan kan Ornekleri alindi ve
ovaryumlart c¢ikarildi. Sag ovaryum histopatolojik degerlendirmeler icin sol ovaryum
biyokimyasal analiz i¢in kullanildi. Kesitler hematoksilen-Eozin, Masson trikromu, Periyodik
Asit-Schiff ve TUNEL yontemiyle boyandi. Histopatolojik degerlendirmeler, folikiil sayim
ve skorlama yapildi. Biyokimyasal analizde glutatyon peroksidaz (GPX), siiperoksit dismutaz
(SOD), katalaz (CAT), malondialdehit (MDA), doku anti Miillerian hormon (AMH), serum
AMH diizeylerine bakild.

Bulgular: CP grubunda folikiiler hiicre dejenerasyonu, kontrol ve GA grubuna gore anlamli
olarak artmisti. CP+GA grubunda folikiiler hiicre dejenerasyonu, CP grubuna goére anlamli
olarak azalmis olup, kontrol ve GA grubuna gore yliksekti. GA grubu kontrol grubuna benzer
morfolojideydi. CP grubunda Al kontrol ve CP+GA gruplarma gére artmisti. Primordiyal
folikiil sayis1 CP grubunda, kontrol ve CP+GA gruplarina gore azalmisti. CP grubunda kontrol
ve GA gruplarina gore unilaminar primer folikiil sayis1 azalmis, atretik folikiil sayis1 artmisti.
CP+GA grubunda unilaminar primer folikiil sayis1 kontrol grubuna gore azalmis olup atretik
folikiil sayis1 kontrol ve GA gruplarma gore yiiksekti. CP grubunda MDA kontrol ve GA
gruplarina gore yuksekti. CP+GA grubunda MDA seviyesi CP grubuna gére azalmisti. SOD
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aktivitesi; CP grubunda kontrol, CP+GA ve GA gruplarina gore azaldi. CAT aktivitesi,
CP+GA ve GA gruplarindadiger gruplara gore yiiksekken, CP grubunda kontrol grubuna gére
azalmisti. Doku AMH degerleri CP grubunda kontrol grubuna goére azaldi. Serum AMH
degeri GA grubunda diger gruplarina gore yiiksekti.

Sonuglar: CP’nin eriskin sigan ovaryumunda neden oldugu folikiil hiicre hasarin1 énlemede
GA’n etkili olabilecegi sonucuna varildu.

*Bu calisma Karadeniz Teknik Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan desteklenmistir (Proje No: TTU-2021-9805).
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Sozlii Bildiri

MORINGA OLEIFERA INSAN GLIOBLASTOMA HUCRE HATLARINDAKI
AKT-FOXO3A-BIM YOLAGINA ETKI EDER MI?

DILSAD ARISOY DEMIR' | NURAY BOSTANCIERI? | HULYA OZTATLICI? |
BUSRA SEN HALICIOGLU? | MEHMET YUNC?

!Gaziantep Sehir Hastanesi Uremeye Yardimct Tedavi Merkezi | 2Gaziantep Universitesi Tip Fakiiltesi
dr.dilsadarisoydemir@gmail.com

Ozet

Glioblastom, WHO tarafindan evre 4 olarak kabul edilen, mevcut tedavilere ragmen hala
mortal bir tiimordiir. Moringa oleifera bircok kanser tiiriinde antikanser ve apoptoz
indiikleyici etkileri kesfedilmis bir bitkidir. Bu ¢alismada Moringa oleifera’nin, glioblastomun
tedavi seceneklerine katki saglamak iizere patogenezinde bilinen AKT/FOXO3a/Bim yolag:
iizerine etkisi arastirildi.

Glioblastom hiicre hatlar1 olan U87-MG (epitelyal kokenli) ve T98-G (fibroblast kokenli) in
vitro ortamda kiiltiire edildi. U87-MG (kontrol grubu) ve U87-MG+MOLE (deney grubu) ile
T98-G (kontrol grubu) ve T98-G+MOLE (deney grubu) olusturuldu.

Kontrol ve deney gruplarinda Image J yazilimi ile immuositokimyasal optik dansite dl¢iimleri
ve Colony Count J yazilimi ile koloni olusum yiizdeleri degerlendirildi. Ayrica kontrol ve
deney gruplarinda RT-qPCR analiziyle mRNA seviyeleri karsilastirildi.

Deney gruplarinda kontrol grubuna gére immuositokimyasal optik dansite 6l¢iimlerinde her
iki hiicre hattinda AKT’nin azalisi, FOXO3a ve Bim’in artig1 istatistiksel olarak anlaml
bulundu. Yine deney gruplarinda kontrol grubuna gore koloni olusum yiizdelerindeki azalma
da anlamliydi. Yapilan RT-qPCR analizinde deney gruplarinda kontrol gruplarina gére mRNA
seviyeleri karsilastirildiginda U87-MG+MOLE grubunda Akt seviyesindeki azalis ve Foxo3a
ve Bim seviyesindeki artis istatistiksel olarak anlamliydi. Ancak T98-G+MOLE grubunda Akt
seviyesinde azalis ve Bim m RNA seviyesindeki artis istatistiksel olarak anlamli saptanirken
Foxo3a seviyesindeki artig anlamli degildi.

Sonug olarak Moringa oleifera’nin U87-MG ve T98-G glioblastom hiicre hatlarinda apoptozu
AKT/FOXO3a/Bim yolag lizerinden tetikledigi tespit edildi.

Anahtar Kelimeler: U87-MG ve T98-G, AKT/FOXO3a/ Bim Yolagi, Moringa oleifera.
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Sozlii Bildiri

STREPTOZOTOSIN ILE SICANLARDA OLUSTURULAN T1DM
MODELINDE CARVACROL’UN PANKREAS HUCRELERINDEKI
PI3K/AKT YOLAGI, GLUT-2 VE INSULIN EKSPRESYON DUZEYINE
ETKILERININ ARASTIRILMASI

DAMLA IRMAK | KAYIHAN KARACOR

Gaziantep Sehir Hastanesi Uyte Merkezi | Diizce Universitesi Histoloji Ve Embriyoloji Anabilim Dali
damlasaybasili@gmail.com

Ozet

Giris: Diinyada goriilme siklig1 hizla artmakta olan diabetes mellitus (DM) hiperglisemi ile
seyrederek bir¢ok metabolik hastaligi tetikleyebilen 6nemli bir endokrinolojik bozukluktur.
Tedavisinde insiilin ve oral anti-diyabetikler kullanilsa da uzun siirecte yan etkileri nedeniyle
organlara zarar vermektedir. Giiniimiizde bu yan etkileri minimize etmek ve hastalarin yasam
kalitesini ylikseltmek icin alternatif tedaviler 6n plana ¢ikmaktadir. Kekik yaginda bulunan
Carvacrol’iin (CRV), antidiyabetik 6zelligi daha onceki c¢alismalarda gosterilmistir. Ancak
pankreatik dokuda CRV nin bu etkiyi hangi yolak iizerinden gergeklestirdigi bilinmemektedir.
Amagc: Bu calismada diyabetik ratlarda CRV’nin, kan glikoz seviyesi ve hiicresel diizeyde
etkiledigi mekanizmalarin daha iyi anlasilabilmesi i¢in pankreatik dokuda PI3K/Akt yolagi,
Glut-2 ve Insulin proteinlerinin ekspresyon degisimlerinin aragtirilmasi amaglanmistir.
Materyal-Metot: 40 Wistar Albino rat rastgele 5 gruba ayrildi: Sham, Kontrol CRV 40 (40
mg\kg CRV), Streptozotosin (STZ), STZ + CRV 20 (20 mg\kg CRV) ve STZ + CRV 40 (40
mg/kg CRV). Deney baslangicinda STZ ile belirtilen gruplara 55 mg/kg Streptozotosin
intraperitoneal olarak verilerek tip I diyabet modeli olusturuldu. CRV belirtilen dozlarda gavaj
yolu ile 6 hafta uygulandi. Belirli araliklarla hayvanlarin kan glikoz seviyesi kuyruk veninden
6lciildii. Deney sonunda hayvanlar sakrifiye edilerek pankreas dokusunda PI3K, pAkt, Glut-2
ve Insulin antikorlar1 kullanilarak immiinohistokimya metodu uygulandi.

Bulgular: 6 haftanin sonunda STZ grubunun kan glikoz ortalamasi 562 mg/dL iken STZ
+CRYV 40 grubunda 348 mg/dL; STZ + CRV 20 grubunda ise 230 mg/dL tespit edilmis ve
CRV’nin farkli dozlarinin STZ grubuna kiyasla kan glikoz diizeyini istatistiksel olarak
anlaml sekilde diisiirdiigti belirlendi (p<0.05). Ayrica CRV’nin 20 mg/kg/giin uygulanmasinin
40 mg/kg/giin’e kiyasla kan glikoz diizeyini diisiirmede daha etkili oldugu belirlendi (p<0.05).
Diyabetik grupta kontrole gore azalan PI3K, pAkt, Glut-2 ve Insulin proteinlerinin
ekspresyonlarinin 20 mg/kg ve 40 mg/kg CRV’nin 6 hafta uygulanmasi ile anlamli olarak
arttig1 belirlendi (p<0.05).

Sonug: Bu ¢alismada Carvacrol’iin daha onceki ¢alismalarda bildirilen dozlardan daha diisiik
bir dozda pankreastan insiilin salimimin tetikleyerek kan glikoz seviyesini diisiirmede etkili
olabilecegi belirlenmistir. Sonug olarak Carvacrol’lin, pankreatik dokuda PI3K/Akt yolagini
aktive etmesiyle, B hiicrelerinde Glut-2 ve Insulin ekspresyon diizeylerinin artmasini saglamig
olabilecegini ve bunlarin artisinin da kan glikoz seviyesindeki diisiisii agiklayabilecegini
ongordiik.

Anahtar Kelimeler: Diabetes Mellitus, Pankreas, Streptozotosin, Carvacrol, PI3K, Akt,
Glut2, Insulin, Iimmiinohistokimya
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Sozlii Bildiri

ERKEN VE GEC BASLANGICLI PREEKLAMPSI VAKALARINDA TIGIT,
PVRIG, CD155, CD112 EKSPRESYONLARININ DEGERLENDIRILMESI

HULYA CETIN | YELIiZ ARMAN KARAKAYA | OZLEM KOSAR CAN | AYSEN
BUKET ER URGANCI | ILKNUR LAFCI

Pamukkale Universitesi, ilknurlafci93@gmail.com

Ozet

Giris: Preeklampsi (PE), daha once normotansif olan kadinlarda gebeligin 20.haftasindan
sonra hipertansiyon ve proteiniiri ile karakterize bir hastaliktir. Bagisiklik sistemi yaniti
kendine karsi toleransi siirdiirmek ve doku biitlinliigiinii korumak icin farkli diizenleyici
mekanizmalar tarafindan kontrol edilir. Sinyallerde ya da reseptorlerde meydana gelebilecek
bir aksaklik homeostazin bozulmasimna neden olabilmektedir. T hiicresi Ig ve ITIM alani
(TIGIT), 2009 yilinda bagimsiz tli¢ farkli grup tarafindan dogal Sldiiriicii hiicreler {izerinde
inhibe edici bir reseptdr olarak kesfedilmistir. Poliovirus reseptor iligkili immunoglobulin
alan1 (PVRIG, CD112R), 2016 yilinda tanimlanmistir. Genellikle T hiicresi lizerinde eksprese
edilir ve T hiicresi aracili sinyalleri inhibe eder. Sadece yiiksek afiniteyle PVRL2 (Poliovirus
reseptor ligand) ligandina baglanir.

Amag: Bu reseptorlerin timor hiicresinde eksprese olmasi ve bu yolla immiin
mekanizmalardan korunmasindan yola c¢ikarak gebelikle iligkili bir sendrom olan
preeklampside daha once ¢alisilmamis immiin hiicre reseptorlerinden TIGIT ve PVRIG
varligi ve bu reseptorlerin ligandlart olan CDI155 ve CDI112 ekspresyon diizeylerinin
arastirilmasinin gelecekte preeklampsi ve bununla iligkili hastaliklarda bir tedavi yontemi i¢in
kaynak olusturabilecegini diisiinmekteyiz.

Materyal Metod: Calismamizda 2017 yili sonrasinda Pali Kadin Hastaliklar1 ve Dogum
Anabilim Dali’'nda gergeklestirilmis dogumlara ait, preeklamptik plasenta materyalleri
kullanilmistir. Ornekler kontrol ( n=24) grubu, erken preeklampsi (EOP, n=19) grubu, ge¢
preeklampsi (LOP, n=20) grubu olarak 3’e ayrilmistir. Plasenta materyalleri TIGIT, PVRIG,
CDI155, CDI112 antikorlariyla immunohistokimyasal (IHC) olarak boyanmis ve ayni
materyalde TIGIT, PVRIG, CDI155, CDI112 gen ekspresyonlar1 RT-PCR analiziyle
degerlendirilmistir.

Bulgular:immunohistokimyasal olarak H sokoru hesaplanmistir. (Tablo 1) CD112 ve CD155
ekspresyonu kontrol grubuna goére hem EOP hem LOP grubunda azalmistir. PVRIG
ekspresyonu ise kontrol grubuna gore her iki preeklampsi grubunda artmastir.

Kontrol grubuna gére CD112, CD155, TIGIT ve PVRIG genleriyle yapilan degerlendirmede
EOP grubunda tiim genlerin ekspresyonu 2 kat artmisti. LOP grubunda ise tiim genlerin
ekspresyonu yariya diigmiistiir.

Sonug: PVRIG segici olarak CD112 reseptoriine baglanmaktadir. H skoru tablosunda PVRIG

ekspresyonu kontrole gére EOP ve LOP grubunda artmis goriinmektedir. Buna karsilik
reseptorii CD112 kontrole gore EOP ve LOP grubunda azalmig goriinmektedir. Hiicre
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ylizeyinde PVRIG ekspresyonu artsa da karsiliginda baglanacagi reseptor yeterli eksprese
olmag1 i¢in yeterli yanit olugsmamaktadir. TIGIT ylizey ekspresyonu siddeti ¢ok diisiik
diizeyde oldugu icin IHC olarak yorumlanamamistir. Onceki c¢alismalarm 1s131nda
preeklampside bu reseptorlerin ekspresyonlarinin azalmasini beklemekteyiz. Ancak EOP
grubunda reseptdr ekspresyonlari iki katina ¢ikmistir. Bu durum Erken preeklampsi i¢in farkl
fizyolojik siireclerin oldugunu diisiindiirmektedir. Bu nedenle RT-PCR sonuglarina gére bu
genlerin erken ve gec baslangich preeklampsi icin biyobelirteg olabilecegi diisiiniilmiistiir.
Islevleri aydinlatilmamis bu reseptorlerin hastaligin tan1 ve tedavisinde kullanilabilmesi igin
detayli aragtirmalar yapilmas1 gerekmektedir.
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Sozlii Bildiri

PREEKLAMPSININ GOBEK KORDONU MEZENKIMAL STROMA
HUCRELERININ VEGFR-2 iFADESI UZERINE ETKISI

IBRAHIM ALPTEKIN ,BILGE SERDAROGLU !, DERYA UYAN HENDEMS, EZEL
ERKAN !, FERDA TOPAL CELIKKAN !, DILEK SAHIN2, ALP CAN !

1 Ankara Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Ureme biyolojisi ve kék hiicre
laboratuvari, Sthhiye, Ankara
2 Ankara Sehir Hastanesi, Kadin Hastaliklar: ve Dogum Anabilim Dali, Perinatoloji, Cankaya, Ankara
3 Sanlwrfa Egitim ve Arastirma Hastanesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Perinatoloji, Yenice,
Sanlwrfa
ibrahimalptekin422 1(@gmail.com

Ozet

Giris: Erken embriyon doneminde embriyon digi mezoderm kaynakli uyarimla damarlanma
odaklar1 gelisir (vaskiilogenez) ve ag yaparak genisler (anjiyogenez). Gobek kordonu
stromasi, baglayici sapin gelismesiyle icerisinde embriyon dis1 mezoderm kokenli stromay1
barindirarak gelisir; bu esnada umbilikal damarlarin gelismesinde rol alir. Stroma, farkli
Ozellikleri olan bolgeler subamniyotik stroma (SA); intervaskiiler stroma (IVC), perivaskiiler
stroma (PVC) igerir ve her bir bolgede multipotent 6zellikte stroma hiicreleri bulunur (1IGK-
MSH). Bu hiicreler iizerinde yapilan in vitro c¢aligmalar, hiicrelerin bolgesel farkliliklara
(proliferasyon, farklanma, immiin diizenleme) sahip oldugunu gostermektedir ve bu farkin
anjiyogenez potansiyeline de yansimasi olasidir. Ancak bu farkliligin varligi ve niteligi heniiz
ortaya konmamistir. VEGFR-2, iGK-MSH’da bulunur ve uyarilara yanit verme potansiyelini
gosterir. Bu uyarilar gelisimin ilerleyen donemlerinde farkli etkilere baglhh degisim
gosterebilir. Preeklampsi gebeligin 24. haftasindan sonra ortaya ¢ikabilen, plasenta odakli bir
gelisme anomalisidir ve “kusurlu anjiyogenez” sonucunda ortaya c¢iktigi kabul edilir. Bu
sayede iGK-MSH’in farklanma potansiyelini etkileyebilir. Bu konuda yapilmis olan
caligmalar endotel hiicreleri ve damara iliskin yapilarla kisithidir ve bugiine kadar bu siirecin
nicel olarak karsilastirmasini yapan bir ¢aligma literatiirde bulunmamaktadir.

Amag: Biz bu ¢alismamizda erken ve ge¢ donem preeklampsi olgularinin gébek kordonu
stromasinin farkli bolgelerinde (SA, IVC, PVC) VEGFR-2 dagilimi1 ve yogunlugunu nicel
karsilagtirmasini yapmay1 amagladik.

Materyal-Metod: Paraformaldehit (%3,5) ile fikse edilen ii¢ ayr1 gruptan alinan 11’ar gébek
kordonunun 10um’lik kriyokesitleri VEGFR-2 antikoru isaretlendi ve kesitler konfokal stiper
¢oziinlirliik mikroskobunda 15 ardigik goriintli alinarak 5.75um kalinliginda ti¢ boyutlu kiime
olarak kaydedildi. goriintii. Alinan goriintiilerden yapilan entegrasyon analizleri sonucu elde
edilen sinyal yogunluklari SPSS 23.0 programinda nicel olarak analiz edildi. P<0,05 anlaml
kabul edildi.

Bulgular: Kontrol gruplarinda, SA (13,74+1,11), IVC (16,67+1,71), PVC (18,00+2,04); EPE
gruplarinda (13,63+1,667), IVC (15,75+,07), PVC (17,30+£2,12); GPE olgularinda SA
(16,01+1,36), IVC (19,86+2,33), PVC (1,78+3,06) olarak 0lciildii. Bolgeler arasindaki sinyal
yogunlugu degerleri karsilastirildiginda SA ile IVC (p=0,003, p=0,031, p=0,000) ve PVC
(p=0,008, 0,02, p=0,001) arasindaki farklar istatistiksel olarak anlamli bulundu. SA, IVC ve
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PVC gruplarina ait sinyal yogunlugu ortalamalarinda olgu tiiriine bagl olarak (her alan ayri
ayr1 olgu tiiriine bagli karsilastirildi) meydana gelen farklar istatistiksel olarak anlamli
bulunmadi. (p=0,431; 0,355; 0,395).

Sonug: Gobek kordonu stromasinin farkli bolgeleri VEGFR-2 ifadesi bakimindan farklidir.
Ancak, kontrol ve preeklampsi olgular1 arasinda incelenen bdlgelerde bir farkliligin
bulunmamast stromanin farkli bolgelerindeki IGK-MSH lerin anjiyogenik uyarilara yanit
verme potansiyelinin farkli olabilecegini gostermekte ve preeklampsinin siddeti ve baslangic
zamanmin bu potansiyeli etkilemedigini ¢agristirmaktadir.(Bu ¢aliyma Ankara Universitesi
Bilimsel Arastirma Projeleri Koordinatorliigli TSG 2545 nolu giidiimlii proje ve 121S821 nolu
TUBITAK 1001 projesiyle desteklenmistir.)
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Sozlii Bildiri

INSAN GOBEK KORDONU MULTIPOTENT STROMA HUCRELERI
KAYNAKLI EKZOZOMLARIN iN-VITRO HIPOKSIK VE NORMOKSIK
KOSULLARDA ENDOTEL HUCRELERI UZERINDE ANJIYOGENEZ
ETKINLIGININ SINANMASI VE KARSILASTIRILMASI

BiLGE SERDAROGLU! | IBRAHIM ALPTEKIN! | EZEL ERKAN! |
MOHAMMADREZA DASTOURI? | SERIFE ESRA CETINKAYA? | MESUT AKYOL* |
ALP CAN! | FERDA TOPAL CELIiKKAN!

1 Ankara Universitesi Tip Fakiiltesi Histoloji Ve Embriyoloji Anabilim Dali Ureme Ve Kok Hiicre Laboratuvart,
Altindag, | 2 Ankara Medipol Universitesi Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Altindag, Ankara |
3Ankara Universitesi T. 1ip Fakiiltesi Kadin Hastaliklar: Ve Dogum Anabilim Dali, Mamak, Ankara | 4 Ankara
Yildirim Beyazit Universitesi T ip Fakiiltesi, Biyoistatistik Ve Tibbi Bilisim Anabilim Dali, Etlik, Ankara
bilgeserdaroglu7@gmail.com

Ozet

Girig: MSH'ler (Multipotent stroma hiicreleri), insan gobek kordonu (iGK) dahil olmak {izere
bircok dokudan izole edilirler. MSH'ler etkilerini sadece dogrudan hiicre-hiicre etkilesimleri
yoluyla degil, ayn1 zamanda ekzozomlar araciligtyla parakrin olarak da gosterir. Ekzozomlar,
30-200 nm capinda lipid cift zarla gevrili, iceriginde proteinler, lipitler, metabolitler ve
niikleik asitler gibi biyomolekiiller bulunan hiicre disi1 vezikiillerdir. Ekzozomlarin igerigi,
elde edildikleri hiicre tipi ve dis ¢evre kosullarina gore degisebilir ve dolayisiyla bu igerik
diizenlenebilir. Anjiyogenez, mevcut damarlardan yeni damarlarin olustugu siirectir. MSH'den
elde edilen ekzozomlarin in-vitro ve in-vivo anjiyogenik kapasiteyi artirdigi gosterilmistir.
Ayrica, normoksik ve hipoksik 6n kosullandirmaya tabi tutulan MSH’den elde edilen
ekzozomlarin farkli anjiyojenik kapasiteyi artirma diizeyleri olduguna dair c¢alismalar
bulunmaktadir.

Amagc: Normoksi (%21 Oz) ve hipoksi (%1 O2) kosullarindaki iGK-MSH’den elde edilen
ekzozomlarm 50 pg/mL ve 200 pug/mL konsantrasyonlarda insan umbilikal ven endotel
hiicreleri (HUVEC) iizerinde in-vitro tiip formasyonu olusturma etkinligini karsilastirmay1
amagcliyoruz.

Materyal-Metod: Eksplant kiiltiir ile elde edilen pasajs.s iGK-MSH, 48 saat boyunca %10
ekzozom icermeyen fetal sigir serumu iceren kiiltlir ortami ile normoksi ve hipoksi
kosullarinda inkiibe edildi ve sonrasinda toplanan Kkiiltiir ortamindan diferansiyel
ultrasantrifiijle ekzozomlar ayrigtirildi ve taramali elektron mikroskobu, Western blot,
MicroBCA, ayarlanabilir direngli darbe algilama sistemiyle karakterize edildi. HUVEC,
Matrigel® ile kapli ortama ekilerek 50 pg/mL ve 200 pg/mL konsantrasyonlarda ekzozom
iceren endotel bazal medium (EBM) ile kiiltiire edildi. Negatif kontrol olarak EBM, pozitif
kontrol olarak ekzozom igermeyen, biiyiime faktorleri igeren EBM kullanildi. 12. saatte
gorlintiilenen anjiyogenez deneylerinde, Image)J Angiogenesis Analyzer eklentisiyle
anjiyogenik kapasiteyi gosteren toplam uzunluk, diigiim sayisi, ag sayis1 ve ag alani degerleri
Olciildii. Veriler SPSS 22.0 ile analiz edildi. p<0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular: 1GK-MSH’den, normokside 21,21ug/10%iicre, hipokside 11,65ug/10%hiicre
ekzozom proteini elde edildi. Olgiilen parametrelerde normoksik ve hipoksik gruplarin kendi
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icinde iki ekzozom konsantrasyonu arasinda anjiyogenik kapasitesiteyi gosteren degiskenler
acisindan istatistiksel olarak anlamli fark belirlenmedi. Hipoksi grubundaki 50 pg/mL
konsantrasyonunun anjiyogenik kapasitesinin, normoksi gruplarindan diisiik oldugu bulundu.
Sonug: iGK-MSH’1m, normoksi kosullarinda hipoksi kosullarina gore daha fazla miktarda
ekzozom Tirettigi ve normoksi kosullarinda elde edilen ekzozomlarin, hipoksi kosullarinda
elde edilen ekzozomlara goére anjiyogenezi arttirdigi sonuglar1 ortaya ¢ikti. Ayrica
ekzozomlarin Oz diizeyinden bagimsiz olarak 50-200 pg/mL konsantrasyonlarinin tiip
olusturma etkinlikleri benzer bulundu. %1 O diizeyindeki hipoksinin, ekzozomlarin
iceriginde bulunan anjiyogenezi baglatici ve devam ettirici faktorlerin miktarini olumsuz
yonde etkilemis olabilecegi; doz artirrminin bu olumsuz etkiyi azaltici yonde bir etki yaptigi
diisiiniilebilir. Bu sonucu aydinlatmak amaciyla daha biiyiik bir 6rneklemle farkli ekzozom
konsantrasyonu ve O diizeyleriyle gerceklestirilen hipoksi deneyleri planlanabilir.
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Sozlii Bildiri

DEHIDROEPIANDROSTERON ILE INDUKLENEN SICAN POLIKISTIK
OVER SENDROMU MODELINDE PHOENIXIN-14 PEPTIDININ OVARYUM
MORFOLOJISI UZERINE ETKILERI

MIRAY BERBER' | ASLIGUL BULUT' | GONCA TOPAL' | GAMZE GUNEY
ESKILER? | DUYGU GOK YURTSEVEN?

!Bursa Uludag Universitesi Saghk Bilimleri Enstitiisii |> Sakarya Universitesi Tip Fakiiltesi Tibbi Biyoloji
Anabilim Dali | 3Bursa Uludag Universitesi Tip Fakiiltesi Histoloji Ve Embriyoloji Anabilim Dali
aslibulut97@hotmail.com

Ozet

Polikistik Over Sendromu (PKOS), iireme c¢agindaki kadinlarin iireme ve endokrin
sistemlerini etkileyen heterojen metabolik bozukluklardan biridir. Phoenixin (PNX),
hipotalamusta {iiretilen ve hipofiz gonadotroplar tizerinde dogrudan etki gostererek iiremenin
regiilasyonunda gorev alan bir néropeptiddir. Calismamizda dehidroepiandrosteron (DHEA)
ile indiiklenen polikistik over sendromu (PKOS) sican modelinde, Phoenixin-14 peptidinin
PKOS kaynakli olas1 fertilite degisikliklerine karsi ovaryum dokusu iizerindeki iyilestirici
etkinliginin gdsterilmesi amaglandi.

30 adet yetiskin disi sigan; kontrol, sham, PKOS, PNX-14 (2,5 nmol), PNX-14 (5 nmol) ve
PNX-14 (30 nmol) seklinde 6 gruba ayrildi. Kontrol grubuna herhangi bir islem uygulanmadi.
Sham grubuna 0,01 ml %95 etanol ve 0,09 ml susam yag: karisimi subkutan olarak verildi.
PKOS modeli, 6 mg/100 g viicut agirligt dozunda 21 giin boyunca subkutan DHEA
uygulamasiyla olusturuldu. PNX-14 dozlar1 ise intraperitoneal olarak uygulandi. Deneklere ait
doku ve kan ornekleri biyokimyasal, molekiiler, histolojik ve immiinohistokimyasal agidan
incelendi.

PKOS grubu deneklerin Ostrus siklusu dongiilerinin bozuldugu ve viicut agirliklarinin
istatistiksel olarak arttigi belirlendi. Biyokimyasal parametrelerden serum folikiil stimiilan
hormon (FSH), estradiol (E2) ve progesteron (PRG) diizeylerinin azaldig1, luteinizan hormon
(LH):FSH oranlar ile testosteron (T) seviyelerinin arttig1 tespit edildi. Tedavi gruplarinin,
deneklerin Ostrus sikluslarini diizelterek, serum seviyelerini kontrole yaklastirdigi gdzlendi.
Hiicre proliferasyon biyobelirteci olarak PCNA protein ekspresyonlar1 degerlendirildiginde,
PKOS grubundaki ekspresyon seviyelerinin kontrol ve sham gruplarina gore azaldigi, sadece
5 nmol’liik PNX-14 doz grubundaki etkinin anlamli oldugu bulundu. Immiinohistokimyasal
veriler de bu bulguyu destekledi. Histomorfolojik analizler sonucunda, DHEA etkisiyle
bozulan folikiilogenezin PNX-14 peptidinin farkli dozlar ile diizelebilecegi saptandi.

Sonug¢ olarak, DHEA kaynakli PKOS sigan modelinde ovaryum dokusunda meydana gelen
histopatolojik degisikliklerin, PNX-14 peptidinin terdpatik etkisi ile iyilestirilebilecegi
bulundu. PKOS kaynakli anormal folikiillogenez ve anovulasyonda, PNX-14 peptidinin
gelecekte  PKOS tedavisi i¢in kullanilabilecek potansiyel bir hedef olabilecegini
diisiinmekteyiz.

Bu ¢alisma, Bursa Uludag Universitesi BAP birimi tarafindan TYL-2023-1558 nolu proje ile
desteklenmistir.
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Sozlii Bildiri

DENEYSEL EPILEPSI MODELINDE KORTEKS VE HIPOKAMPUSTE
NOROPLASTIN, TRAF6, GLUA1, GABA(A/B) RESEPTORLERI UZERINE
RUTININ ETKILERININ IMMUNOHISTOKIMYASAL VE MOLEKULER

ANALIZI

ASLI OKAN! | SUMEYYE UCAR? | HABIiBA EYVAZOVA? | A.CIHANGIR UGUZ* |
SUKRU ATES® | ENES AKYUZS | SEHER YILMAZS | ZULEYHA DOGANYIGIiT!

Yozgat Bozok Universitesi Tip Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dali, Yozgat, Tiirkiye | 2Erciyes
Universitesi Tip Fakiiltesi Anatomi Anabilim Dali, Kayseri, Tiirkiye | 3Saghk Bilimleri Universitesi, Uluslararasi
Tip Fakiiltesi, Istanbul, Tiirkiye | *Karamanoglu Mehmetbey Universitesi Tip Fakiiltesi Biyofizik Anabilim Dali,

Karaman, Tiirkiye | *Yozgat Bozok Universitesi Tip Fakiiltesi Anatomi Anabilim Dali, Yozgat, 66100, Tiirkiye |
SWisconsin-Madison Universitesi Cocuk Hastaliklar: Béliimii | asli.okan@yobu.edu.tr

Ozet

Giris: Epilepsi, merkezi sinir sisteminde anormal noral aktivite ile karakterize bir norolojik
bozukluktur. Epileptik ndbetler, uyarici ve engelleyici iletim dengesinin bozulmasi nedeniyle
sinir hiicrelerinin (ndronlarin) eszamanli ateslemelerinin artmasindan kaynaklanir. Ek olarak,
nobet geciren bireyler, biligsel islevlerde bozulmaya yol acabilen hipokampiis gibi beyin
yapilarinda ilerleyici hasar riski altindadir. Bu hasar, néronlar arasindaki baglantilarin
(sinapslar) dahil olmasindan kaynaklanabilir. Ancak, hastaligin altinda yatan kesin molekiiler
mekanizma hala tam olarak anlasilamamuistur.

Amagc: Bu calismada, yaygin olarak tiiketilen bir flavonoid olan rutinin antiepileptik etkilerini
deneysel epilepsi modelinde korteks ve hipokampiiste Noroplastin, Timdr nekroz faktorii
reseptoril ile iligkili faktor 6 (TRAF6), glutamate A1 (GLUA1) ve gama-aminobiitirik asit A
ve B (GABA A/B) reseptorlerinin ekspresyon diizeylerini nasil degistirdigini gostererek
belirlemeyi amagladik.

Materyal- Metod: Calismamizda 2 aylik, 250-300 gr agirliginda, 72 adet Sprague Dawley 1rki
disi ve erkek sican kullanilarak her grupta 18 (9 disi ve 9 erkek) sigan olmak iizere 4 grup
olusturuldu: Kontrol grubu, Rutin grubu, Pentilentetrazol Status Epileptikus (PTZ SE) grubu
ve PTZ SE + Rutin grubu. Deneysel epilepsi modellerinde nobet yogunlugunu
degerlendirmek i¢in Racine Skorlama yontemi yapildi. Beyin dokularinda hipokampus ve
kortekste histolojik hasar skorlamasi yapildi. Alinan kesitlerde Noroplastin, TRAF6, GLUA1
ve GABA (A/B) reseptorlerinin lokalizasyonlart ve protein ifadeleri sirasiyla
immiinohistokimya ve western blot yontemleri ile belirlendi.

Bulgular: Hem hipokampus hem de kortekste incelenen ndéron dejenerasyonu ve damar
dilatasyonu bakimindan cinsiyetler arasinda fark olmazken, PTZ SE grubuna gére PTZ SE +
Rutin gruplarinda skorlanan bu histopatolojik parametrelerinin siddetinin azaldig1 tespit
edildi. Ozellikle hipokampiiste PTZ SE gruplan ile kiyaslandiginda PTZ SE + Rutin
gruplarinda Noroplastin, GluA1l ve TRAF6, GABAA reseptorlerinin protein ifadelerinin
arttigi, GABAB reseptoriiniin ifadesinin de baskilandigi gozlenmistir. Erkek kortekste ise
GABAA ve GABAB reseptorlerinin ifadeleri PTZ SE gruplarinda daha ¢ok iken, Noroplastin
ve TRAF6 ifadeleri PTZ SE + Rutin gruplarinda artmistir. Disi kortekste ise GABAB ve
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Noroplastin PTZ SE gruplarinda daha ¢ok ifade edilirken, GluA1 ve TRAF6 ifadeleri PTZ SE
+ Rutin gruplarinda artmistir.

Sonug: Calismamizda rutin uygulanmasi ile birlikte hipokampus ve kortekste Noroplastin,
GluAl ve TRAF6, GABAA reseptorlerinin ifadelerinde artis oldugu belirlenmistir. Anlaml
ifade degisimi gdsteren proteinlerin belirlenmesi bu dogrultuda yeni terapotik yaklasimlara

zemin hazirlanmasinda etkili olacaktir.

Anahtar Kelimeler: Rutin, Noroplastin, Deneysel Epilepsi Modeli, Hipokampus, Korteks
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Sozlii Bildiri

ANOREKSIJENIK PEPTIT SENTEZLEYEN NORONLARDA OSTROJEN
RESEPTOR EKSPRESYONUNUN IMMUNOHISTOKIMYASAL OLARAK
BELIRLENMESI

NERGIS COSKAN | BAHAR POMAK ADALI | OZHAN EYIGOR

Bursa Uludag University, Faculty Of Medicine, Department Of Histology And Embryology, Bursa, Turkiye
nergiscoskanl998@gmail.com

Ozet

Giris: Disilerde iireme fonksiyonu besin alimi ile yakindan iliskilidir ¢ilinkii digilerde tireme
fonksiyonu yiiksek enerji kullanimi1 gerektirir. Phoeniksin (PNX) ve R-Spondin 3 (RSPO-3)
besin alimin1 baskilayan anoreksijenik peptitlerdir ve hipotalamusta yerlesik ndronlar
tarafindan sentezlenir ve salgilanir. Ostrojen ise metabolizma ve enerji homeostazinda rol
oynayan, ovaryumdan salgilanan énemli bir hormondur. Niikleer reseptor protein ailesine ait
ER-0, ER-B ve GPER olmak {izere ii¢ tip reseptorii vardir.

Amag: Bu c¢aligma anoreksijenik peptit sentezleyen ndronlarin periferik Ostrojen sinyalini
almak icin ER-a ve/veya ER-f} reseptorlerini eksprese edip etmedigini ve dstrojenin miktarina
gore reseptor miktarindaki degisiklikleri saptamay1 amaglamistir.

Gere¢-Yontem: Bu ¢alismada, eriskin 200-250g Wistar tiirli siganlar kullanilmig olup 2 gruba
ayrilmistir. ilk grup prodstrusta sakrifiye edilen gruptur (n=10). Ikinci grup ise ovariektomi
uygulandiktan 14 giin sonra sakrifiye edilen gruptur (n=10). Phoeniksin ve RSPO-3 néronlari
ile ER-a, ER-f kolokalizasyonu, perflizyonla fikse edilen dokulardan alinan yiizen kesitlerde
ikili immiinohistokimyasal teknigi kullanilarak arastirilmistir. ER-a, ER-B i¢eren Phoeniksin
ve RSPO-3 noronlarinin tiim Phoeniksin ve RSPO-3 néronlar1 igerisindeki orami
hesaplanmustir.

Bulgular: Ventromedial c¢ekirdekte Phoeniksin noéronlarindaki ER-o  ekspresyonlari
karsilastirildiginda prodstrus (34,93+6,91) ve ovariektomi (15,26+2,21) gruplar1 arasinda
istatiksel olarak anlamli fark bulunmustur (p= 0,04). Supraoptik cekirdekte RSPO-3
noronlarindaki ER-f i¢in prodstrus (25,99+4,58) ve ovariektomi (4,07+1,92) gruplar1 arasinda
istatiksel olarak anlamli fark bulunmustur (p=0,01). Ayrica hipotalamusta Gstrojen
reseptorlerini eksprese eden Phoeniksin noronlarinin yiizdesi prodstrus ve ovariektomi
gruplar1 arasinda karsilastirildiginda ovariektomi grubunda ER-a (30,48+2,67) ve ER-f
(19,7443,40) arasinda istatiksel olarak anlaml1 fark bulunmustur (p=0,038). Ek olarak RSPO-
3 noronlarin yiizdesi prodstrus ve ovariektomi gruplar1 arasinda karsilastirildiginda PNX gibi
ovariektomi grubunda ER-a (63,27+4,99) ve ER-B (11,40+5,91) arasinda istatiksel olarak
anlaml fark bulunmustur (p=0,003). Ancak her iki peptit i¢in de prodstrus grubunda anlamli
fark bulunamamuistir.

Sonug: Phoeniksin ve RSPO-3 ndéronlarinda ER-a ve ER-B literatiirde ilk defa gosterilmis
olup bu néronlarin Ostrojen araciligr ile olusan periferik gonadal sinyalleri ER-a ve ER-B
reseptorleri lizerinden alabiliyor oldugu diistiniilmiistiir.

Bu calisma Bursa Uludag Universitesi (BAP) birimi (TYL-2023-1419) tarafindan
desteklenmistir.
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Sozlii Bildiri

BLEOMISIN ILE INDUKLENMIS DENEYSEL DERI HASAR MODELINDE
ALFA LIPOIK ASIDIN POTANSIYEL ETKILERININ
DEGERLENDIRILMESI

NESE COLCIMEN | SEDA KESKIN

Van Yiiziincii Yil Universitesi/ Tibbi Histoloji Ve Embriyoloji Abd
colcimennese@hotmail.com

Ozet

Girig: Bleomisin (BLM), tek basma veya kombine olarak kanser tedavisinde kullanilan
antineoplastik bir ajandir. Ancak, BLM’nin saglikli deri dokusunda olusturdugu hasarlar,
bilinen yan etkileri arasindadir.

Amag: Sunulan ¢alismada, BLM ile indiiklenen deri hasarinda, Alfa lipoik asidin (ALA) olas1
doku koruyucu etkilerinin, histokimyasal ve immunohistokimyasal (IHK) yéntemlerle birlikte
incelenmesi amaglandi.

Materyal-Metot: Toplam 30 adet erigkin Wistar albino si¢an, Kontrol, ALA, BLM ve
BLM+ALA olmak iizere rastgele 4 gruba ayrildi. Kontrol grubuna 1., 8., ve 15. gilinlerde
intramiiskiiler (i.m) serum fizyolojik (0.1 ml/giin), BLM grubuna 1., 8., ve 15. giinlerde i.m
BLM enjeksiyonu (30 mg/m2/giin), BLM+ ALA tedavi grubuna BLM enjeksiyonlar1 yaninda
2 hafta boyunca subkutan (s.c) her giin tek doz ALA (50 mg/kg/giin), yalniz ALA grubuna ise
2 hafta boyunca s.c yolla ayn1 ve tek doz ALA uygulandi. Deney sonunda anestezi sonrasi,
sicanlarin sirt bolgesinden alinan deri 6rnekleri %10°luk nétral tamponlu formaldehitte fikse
edildi. Daha sonra drnekler, 151k mikroskobunda degerlendirilmek icin rutin histolojik takip
prosediirlerinden gecirildi. Mikrotomda alinan Sum kesitlerde genel histopatolojik inceleme
icin Hematoksilen &Eozin (H&E) boyama, kollajen lif degisimlerini degerlendirmek ig¢in
Masson trikrom (MT) boyama ve mast hiicre yogunluk analizleri i¢in ise Toluidin Mavisi
(TB) boyama yapildi. Kaspaz-1 ve Ki-67 antikorlarmin IHK boyama analizleri igin poli-lizinli
lama alinan Spm’luk kesitler, IHK boyama hazirlik asamalarindan gegirildi. Ilgili antikorlarmn
ekspresyon yogunluklar1 Image J (Fiji) programiyla analiz edildi.

Bulgular: H&E boyama sonuglarinda, kontrole kiyasla BLM grubuna ait deri 6rneklerinde
fokal lenfositik infiltrasyon alanlar1 yaninda epidermal kalinlasma goriiliirken, ALA verilen
tedavi grubunda bu degisimlerin diizeldigi goriildii. Bunun yam: sira kollagen lif
yogunlugunun BLM grubunda kontrole gore arttii, ALA verilen tedavi grubunda kollajen lif
yogunlugunun anlamli ol¢iide azaldigi tespit edildi. Diger yandan mast hiicre yogunluk
degisimlerinde, BLM grubunda goriilen artislar, ALA tedavisiyle énemli dlgiide azaldi. IHK
analiz bulgularinda ise kaspaz-1 ve Ki-67 ekspresyon yogunluklari, BLM grubunda kontrol
ile karsilastirildiginda 6nemli derecede artarken, BLM+ALA grubunda ise BLM grubuna
kiyasla anlaml 6l¢iide azaldi.

Sonug: Tiim veriler birlikte degerlendirildiginde, BLM’ nin si¢an cildinde neden oldugu
inflamasyon, doku hassasiyeti ve fibrozis iizerine ALA’nin anti-inflamatuvar aktivite
sergileyerek doku koruyucu etkiler gosterdigi sonucuna varildi.

Anahtar Kelimeler: Alfa Lipoik Asit, Bleomisin, Deri, Inflamasyon, Mast hiicresi
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Sozlii Bildiri

SICANLARDA METOTREKSAT ILE OLUSTURULAN TESTIS HASARINA
KARSI LACTOBACILLUS RHAMNOSUS GG’NIN OLASI KORUYUCU
ETKILERININ INCELENMESI

YASEMIN CESUR! | ISMET BURCU TURKYILMAZ MUTLU? | DILEK OZBEYLI? |
REFIYE YANARDAG* | SEVIL OZKAN?® | GOKSEL SENER® | FERIHA ERCAN?

1 Marmara Universitesi Tip Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dali, Istanbul,
2 Istanbul Universitesi—Cermhpaw, Miihendislik Fakiiltesi, Kimya Boliimii, Istanbul
3 Marmara Universitesi Saghk Hizmetleri Meslek Yiiksek Okulu, Patoloji Teknikleri Béliim, Istanbul
4 Istanbul Universitesi-Cerrahpasa, Miihendislik Fakiiltesi, Kimya Boliimii, Istanbul
5 Saglik Bilimleri Universitesi Numune Egitim Arastirma Hastanesi, Ic Hastaliklar: Anabilim Dali, Istanbul
6 Fenerbahge Universitesi Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Istanbul
yasemincesurr@gmail.com

Ozet

Giris: Metotreksat (MTX), kanser tedavisi ve otoimmiin hastaliklarin ydnetiminde yaygin
olarak kullanilan kemoterapotik bir ajandir. Ancak, yiliksek dozlarda kullanimi testiste
oksidatif stres, hiicresel hasar ve sperm parametrelerinde bozulma gibi ciddi yan etkilere
neden olmaktadir. Bu nedenle, MTX’in olumsuz etkilerini azaltmaya yonelik koruyucu
stratejiler aragtirtlmaktadir. Probiyotiklerin, 6zellikle Lactobacillus thamnosus GG'nin (LGG),
antioksidan ozellikleri ve inflamasyonu azaltici etkileri sayesinde c¢esitli doku hasarlarina
kars1 koruyucu olabilecegi diisiiniilmektedir.

Amacg: Bu caligmanin amaci, MTX ile indiiklenen testis hasarina karsi LGG’nin olasi
koruyucu etkilerinin histolojik ve biyokimyasal yontemlerle arastirilmasidir.

Materyal-Metot: Calismada Sprague Dawley irki erkek siganlar (2-3 aylik) kullanildi ve
Kontrol, MTX, MTX + LGG1 ve MTX + LGGS5 olmak iizere dort deney grubu (n=32)
olusturuldu. Coziicii olarak MTX i¢in serum fizyolojik (SF), LGG i¢in zeytinyagi kullanildi.
Kontrol grubundaki sicanlara SF (ip) ve zeytinyagi (oral) verildi. MTX grubuna, tek doz
MTX (20 mg/kg,i.p.) ve oral 0,1 ml/100 gr viicut agirligi olacak sekilde ¢oziicii 5 giin
boyunca verildi. MTX uygulamasindan sonra, MTX + LGG1 grubuna, oral olarak 1 x 109
CFU/glin LGG; MTX + LGGS5 grubuna ise 5 x 109 CFU/giin LGG 5 giin boyunca verildi.
Deney sonunda sakrifiye edilen siganlarin sag testislerinde histolojik degerlendirme
hematoksilen ve eozin ve periyodik asit Schiff (PAS) ile boyali kesitlerde yapildi. Sol testis
homojenatlarinda ise reaktif oksijen tiirevleri (ROT), total oksidan (TO), total antioksidan
(TAO), lipit peroksidasyon (LPO), glutatyon (GSH), alkali fosfataz (ALP), ve asit fosfataz
(ACP) diizeyleri biyokimyasal yontemlerle degerlendirildi. Elde edilen veriler, istatistiksel
olarak tek yonlii ANOVA ve Tukey’in ¢oklu karsilastirma testleri kullanilarak yapildi ve
p<0.05 anlamli kabul edildi.

Bulgular: Kontrol grubu ile kiyaslandiginda, MTX grubunda, seminifer tiibiiller arasinda
acilma, seminifer tiibiillerin ¢apinda diisiis, bazal membran yapisinda diizensizlik, germinal
epitelyum hiicre hattinda azalma ve epitel hiicreleri arasinda genislemeler olan ¢ok sayida
hasarli seminifer tiibiillerin oldugu gozlendi. MTX grubu ile kiyaslandiginda ise MTX+LGG1
ve MTX + LGGS gruplarinda seminifer tiibiil hasarinin azaldigi gozlendi. Histolojik bulgulara
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paralel olarak MTX uygulamasi ile bozulmus oksidatif hasar parametrelerinin LGG
uygulamasi ile iyilestigi gozlendi.

Sonug: Metotreksat uygulamasi oksidatif hasar olusumunu arttirarak spermatogenik
hiicrelerinin azalmasina ve testis hasarina sebep olur. Lactobacillus rhamnosus GG
uygulamasinin oksidan ve antioksidan dengeyi diizenleyerek metotreksat ile olusturulan testis
hasarini iyilestirdigi diisiiniilmektedir.

Anahtar Kkelimeler: Metotreksat, Lactobacillus rhamnosus GG, probiyotik, testis, sican
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Sozlii Bildiri

RSPO-1 NORONLARINDA GLUTAMATERJIK SISTEMIN AKTIVE EDICI
ETKISI

GONCA TOPAL! | DUYGU GOK YURTSEVEN?
NURSEL HASANOGLU AKBULUT? | OZHAN EYiGOR?

1Bursa Uludag Universitesi Saghk Bilimleri Enstitiisii | 2Bursa Uludag Universitesi Tip Fakiiltesi Histoloji
Embriyoloji Ad | 3Canakkale Onsekiz Mart Universitesi Tip Fakiiltesi Histoloji Embriyoloji Ad
goncatopal.1992@gmail.com

Ozet

Amag: Besin alimi, merkezi ve periferik sinyal mekanizmalariyla kontrol edilen, baglica
merkezi sinir sisteminden dolasima salinan noropeptitler ile davranisa doniisen kompleks bir
mekanizmadir. R-spondin-1’in anoreksijenik bir peptit oldugu ve hipotalamusta eksprese
edildigi rapor edilmistir. Glutamat, eksitator norotransmitter olarak, hipotalamik ¢ekirdeklerde
yerlesik noronlarin kontroliinde yer alir ve Rspo-1 noronlarini diizenleyici etkisinin varligi
bilinmemektedir. Calismamizda, glutamat agonistleri (Kainik asit, AMPA ve NMDA) ve
antagonistlerinin (CNQX ve MK-801) SON, PVN ve ARC’deki Rspo-1 noronlar lizerindeki
etkilerinin immiinohistokimyasal olarak degerlendirilmesi amaglanmis, c-Fos proteini néronal
aktivasyon belirteci olarak kullanilmigtir.

Gere¢ ve Yontem: Calismada Sprague Dawley cinsi erkek siganlar kullanilmistir. Deneklere
glutamat agonistleri kainik asit (2.5 mg/kg), AMPA (5 mg/kg) ve) NMDA (100 mg/kg),
AMPA-kainat reseptdr antagonisti CNQX (2 mg/kg), NMDA reseptdr antagonisti MK-
801(Img/kg) ve kontrol gruplar i¢in salin (%0,9 NaCl) intraperitoneal (i.p.) uygulanarak 9
grup (n=3) olusturulmustur. Antagonist enjeksiyonlari ilgili reseptor agonisti enjeksiyonundan
15 dakika once yapilmistir. Enjeksiyonlar1 takip eden 90. dakika sonunda hayvanlar
transkardial yolla verilen fosfat tamponlu %4 paraformaldehit ile fikse edilmistir. Cikartilan
beyinlerden vibratom ile 40 um kalinliginda koronal kesitler alinmistir. Kesitlere ikili indirekt
immiinoperoksidaz yontemi kullanilarak Rspo-1 ve c-Fos isaretlemeleri yapilmistir. SON,
PVN ve ARC’nin mikroskobik analizi ile elde edilen sonuglar ikili isaretlenen (aktive olan)
Rspo-1 néronlarmin tiim Rspo-1 ndéronlarina oranmi alinarak gruplar arasinda istatistiki olarak
degerlendirilmistir.

Bulgular: Calismamizda SON, PVN ve ARC’de glutamat agonistleri kainik asit, AMPA ve
NMDA uygulamalarinin, c-Fos pozitif Rspo-1 néronlarin yiizdesini salin uygulanan kontrol
gruplarina goére anlaml olarak arttirdigi bulunmustur (p<0,001). Agonist uygulamasi 6ncesi
antagonist uygulamasi yapilan gruplarda noronal aktivasyonun anlamli olarak baskilandigi
goriilmiistir (p<0,05).

Sonug: Sonug olarak, glutamaterjik agonistlerin Rspo-1 noron aktivasyonunu arttirdigi,
antagonist verilen deneklerde ise ndronal aktivasyonu baskiladigi gosterilmistir. Glutamaterjik
sistemin bu etkisini Rspo-1 noéronlar1 tarafindan eksprese edilen glutamat reseptorlerine
baglanarak gdsterebilecegi diistiniilmiistiir.
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Anahtar sozciikler: R§p9-1, Glutamat, Hipotalamus, Immunohistokimya, Noronal
Aktivasyon Bu ¢alisma TUBITAK tarafindan desteklenmistir (123S881).
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Sozlii Bildiri

GLIOBLASTOMA HUCRELERINDE ILAC DIRENCININ ASILMASI:
CDK4/6 INHIBISYONUNUN ETKISI

YUSUF YILMAZ' | KAAN FURKAN HAMARAT! | HACER AGAR?
GAMZE TANRIOVER? | GAMZE GUNEY ESKIiLER?

Sakarya Universitesi Tip Fakiiltesi, Sakarya, Tiirkiye | 2Sakarya Universitesi, Saglk Bilimleri Enstitiisii, Tibbi
Biyoloji Abd, Sakarya, Tiirkiye | 3Akdeniz Universitesi Tip Fakiiltesi, Histoloji Ve Embriyoloji Abd, Antalya,
Tiirkiye, Akdeniz Universitesi Tip Fakiiltesi, Tibbi Biyoteknoloji Abd, Antalya, Tiirkiye
yusuf.yilmaz16@ogrsakarya.edu.tr

Ozet

Giris: Glioblastoma (GBM), en sik goriilen primer malign beyin tiimorii tipi olup, prognozu
en kotii kanserler arasinda yer almaktadir. GBM tedavisinde alkilleyici kemoterapdtik ajan
olarak Temozolomid (TMZ) uygulanmaktadir. Ancak TMZ’ye kars1 gelisen ilag direnci,
kanser kok hiicreleri ve tiimor heterojenitesi hastaligin kotii prognozuna yol agmaktadir.
Coklu 1ilag direnci gelisiminde ATP-baglayan kaset proteinlerin (ABC) asir1 ekspresyonu
kemoterapi ilaclarinin hiicre igine girisini kisitlamakta ve etkinligini zayiflatmaktadir. Bu
nedenle, ila¢ direncine neden olan effluks pompalarinin aktivitesinde degisime neden
olabilecek yeni tedavi segeneklerinin belirlenmesi gerekmektedir. Hiicre siklusundaki
degisimler kontrol noktalarinda diizensizlige yol agarak kanser hiicrelerinde kontrolsiiz hiicre
boliinmesine neden olmaktadir. Siklin bagimli kinaz (CDK) 4/6 ve Siklin D kompleksinin
hiicre siklusunun GO/G1 fazindan S fazina gegisinde temel rolii bir¢ok kanser tipinin
tedavisinde asir1 aktiviteye sahip olan CDK4/6 inhibisyonunun dikkat ¢ekmesine neden
olmaktadir.

Amag: Bir CDK4/6 inhibitorii olarak abemasiklib (ABE)’nin iki farkli GBM hiicre hattinda
coklu ilag direncinde rol alan MDR1, BCRP1 ve MRP1 effluks pompalari iizerindeki etkisinin
molekiiler diizeyde degerlendirilmesi amaglanmaktadir.

Materyal-Metot: TMZ direngli T98G ve duyarli US7MG GBM hiicre hatlarinda ABE’nin
(0.5-2 uM) etkin doz ve saati CCK-8 analizi ile belirlendikten sonra, MDR1, BCRP1 ve
MRPI1 genlerinin ekspresyon seviyeleri RT-PCR analizi ile belirlenmistir. Ayrica, ABE’nin
effluks pompalarinda etkisi immiinofloresans boyama ile goriintiilenmistir.

Bulgular: ABE uygulanan GBM hiicre hatlarinin canlilik oranlarinin doza bagl bir sekilde
anlamli olarak azaldigi belirlenmistir (p<0.01). Ozellikle, 24 saat boyunca 2 uM ABE
uygulanan T98G ve U87 hiicrelerinde canlilik oranlarinin sirasiyla %22.7 ve %28.3’¢e azaldig:
analiz edilmistir. Ayrica, RT-PCR ve immiinofloresans boyama analizlerinde ABE uygulanan
GBM hiicrelerinde effluks pompalarinin inaktive oldugu ve T98G hiicrelerinde TMZ
direncinin asilmasinda ABE’nin terapdtik potansiyeli ortaya konmustur.

Sonug: Ozetle, ABE’nin ilk kez GBM hiicrelerinde ilag¢ direncinin gelismesinde rol alan
effluks pompalarinin inhibisyonunda etkisi molekiiler diizeyde ortaya konmustur. Ancak,
CDK4/6 inhibitorlerinin GBM tedavisinde TMZ direncinin agilmasinda etkinliginin in vivo
diizeyde aydinlatilmasina yonelik ileri caligmalara ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: Glioblastoma, CDK4/6, Abemasiklib, Coklu ilag¢ Direnci

Bu c¢alisma “1919B012307120” numarali proje olarak “2209-A-Universite Ogrencileri
Arastirma Projeleri Destekleme Programi” tarafindan desteklendigi i¢in Tirkiye Bilimsel ve
Teknolojik Arastirma Kurumu (TUBITAK)’a tesekkiir ederiz.
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Sozlii Bildiri

KADMIYUM UYARILI TESTIS HASARINA KARSI TIMOKINON’UN
KORUYUCU ETKISI

TAYFUN CEYLAN! | EMIN KAYMAK? | SABAN VARINLIi2 | ALi TUGRUL AKIN?

!Kapadokya Universitesi, Dis Hekimligi Fakiiltesi, Temel Bilimler Béliimii, Nevsehir/Tiirkiye | 2Bozok
Universitesi, Tip Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dali, Yozgat/Tiirkiye |? Istinye Universitesi, Tip
Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Istanbul/Tiirkiye
tyf-ceylan@gmail.com

Ozet

Giris: Metaller, giinliik yasamda mesleki olarak veya ¢evredeki dogal varliklariyla karsilasilan
onemli bir toksik element sinifi olarak bilinmektedir (1). Toksik agir metallerden biri olan
kadmiyumun (Cd) artan iiretimi ve yaygin kullanimi hem insanlart hem de diger canlilar
onun toksik etkilerine maruz birakmaktadir (2). Cd, testis dokusuna niifuz ederek testis
disfonksiyonuna ve ardindan spermatogenezin bozulmasina neden olmaktadir. Cd maruziyeti
ile hiicrelerde HMGB1/TLR4/NF-xB yolaginin aktivasyonu ile akut inflamatuar yanit
baslamaktadir (3). Cd aym1 zamanda serbest oksijen radikallerinin salinmasina neden
olmaktadir. Ayrica testosteron seviyesini diisiirmektedir (4). Sonug olarak farkli mekanizmalar
yoluyla testis toksisitesine neden olan Cd fertiliteyi azaltmaktadir. Nigella Sativa’nin (¢orek
otu) aktif bilesenlerinden olan timokinon (TK) anti-hiperglisemi, anti-inflamasyon, analjezi,
anti-bakteriyel, anti-mutajenik, anti-konviilsiyon, anti-oksidan, anti-kanserojenik ve
noroprotektif etkilerinin yani sira testikiiler hasar ve diisiik sperm kalitesini iyilestirici etki
gostermektedir (5, 6). Ancak Cd’nin olusturdugu testikiiler hasara karst TK’nin
koruyuculugunu gosteren ¢ok az sayida calisma olmakla birlikte bu koruyucu etkinin
mekanizmasi yeterince aydinlatilmamastir.

Amagc: Bu caligmada Cd’nin sebep oldugu testis hasarna karsi TK’nin koruyucu etkisini
arastirmay1 amagcladik.

Materyal-Metot: 32 adet erkek Wistar albino sican asagidaki sekilde 4 gruba ayrildi.

1. Kontrol grubuna (n=8) 14 giin boyunca intraperitoneal yolla serum fizyolojik uygulandi.

2. Cd grubuna (n=8) 14 giin boyunca intraperitoneal olarak 0.4 mg/kg dozda Cd uygulandi
(3).

3. Cd+TK grubuna (n=8) 14 giin boyunca intraperitoneal olarak 0.4 mg/kg dozda Cd ve 10
mg/kg dozda TK uygulandi (7).

4. TK grubuna (n=8) 14 giin boyunca intraperitoneal olarak 10 mg/kg dozda TK uygulandi.
Deneyin 15. giiniinde sicanlar ksilazin ve ketamin anestezisi altinda dekapite edilerek testis
dokusu ornekleri alindi. Fiksasyon ve doku takibi islemlerinin ardindan parafine gomiilen
testis dokularindan Spum kalinliginda kesitler alindi. Kesitler rutin hematoksilen-eozin
boyalar1 ile boyanarak histolojik hasar belirlendi. Seminifer tiibiillerdeki hasarlanmanin
derecesinin degerlendirilmesinde Johnsen Testikiiler Biyopsi Skoru (JTBS) kullanildi. Ayrica
testis dokularinda HMGBI1, TLR4 ve NF-kB antikorlar1 immiinohistokimya yontemi ile
degerlendirildi. Veriler ortalama + SD olarak ifade edildi. One-way ANOVA ve Tukey's post-
hoc testleri ile analiz yapildi. Analizlerde p<0.05 anlamli olarak kabul edildi.
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Bulgular: Deney sonunda testis kesitlerinde JTBS’ye gore Cd grubunda biyopsi skoru kontrol
grubuna gore anlamli sekilde azaldi. Cd+TK grubunda ise Cd grubuna gore anlamli sekilde
fazlaydi. Aynt zamanda Cd grubunda HMGBI1, TLR4 ve NF-kB ekspresyonlar1 kontrol
grubuna gore anlamli sekilde fazlaydi. Bu antikorlar Cd+TK grubunda ise Cd grubuna gore
anlamli sekilde azalma gosterdi.

Sonug: Bizim sonuglarimiz Cd uygulamas: ile olusan testis hasarina karst TK nin, HMGB1/

TLR4/NF-xB yolag1 araciligiyla olusan akut inflamatuar yaniti baskilayarak, koruyucu etki
olusturdugunu gdstermektedir.
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Sozlii Bildiri

GENETIK ABSANS EPILEPSILI SICANLARDA ARALIKLI ACLIGIN
NOROGENEZ UZERINE ETKILERININ INCELENMESI

DAMLA GOKCEOGLU KAYALI | AYLIN TOPLU | ZARIFE NIGAR OZDEMIR
KUMRAL | BETUL CIKI | OZLEM TUGCE CIiLINGIR-KAYA

Marmara Universitesi Histoloji Ve Embriyoloji, damlagokceoglu@yandex.com

Ozet

Girig: Epilepsi, diinyada 70 milyondan fazla insani etkileyen yaygin bir ndrodejeneratif
hastaliktir. GAERS susu, genetik absans epilepsinin deneysel hayvan modelidir. Norogenez,
yeni noronlarin beyne entegre olmasi siireci olup 6grenme, hafiza ve stres tepkilerini etkiler.
Son arastirmalar, bagirsak mikrobiyotasinin hipokampal nérogenezi modiile edebilecegini
gostermektedir. Bagirsak mikrobiyatasi, aralikli aclik (AA) gibi etmenlerle diizenlenerek
norogenez ve epilepsi siirecleri, mikrobiyota-bagirsak-beyin ekseni yoluyla etkilenebilir ve
norogenezle iligkili bozukluklarin tedavisinde yeni yaklagimlar sunulabilir.

Amag: Calismamizda GAERS sigcanlarda, AA uygulamasinin hipokampal ndrogenez ve
bagirsak-beyin ekseni ve epileptic nobetler {izerindeki olas1 koruyucu etkilerini
degerlendirmek amaglanmigtir.

Materyal-Metod: 40 adet erkek hayvan, Wistar-Kontrol, Wistar-AA (24 saat gida
yoksunlugu/24 saat ad libitum beslenme), GAERS-Kontrol, GAERS-AA (24 saat gida
yoksunlugu/24 saat ad libitum beslenme) olarak 4 gruba ayrilmistir. 30 giinliik deney sonunda
sicanlardan EEG kaydi alinmis ve davranig testleri uygulanmistir. Kardiyak perfiizyon sonrasi
elde edilen beyin ve kolon drneklerine, rutin histolojik takip islemleri sonrasinda hipokampal
norogenezi incelemek amaciyla doublecortin (DCX) ve kalbindin ekspresyonlari
immiinohistokimya (IHK) ve western blot (WB) yontemleri uygulanmistir. Kolon &rnekleri
histopatolojik inceleme i¢in H&E, goblet hiicrelerindeki degisim i¢in PAS reaksiyonu ile
boyanmistir. Kolon epitel hiicrelerinin siki baglantilar1 okludin IHKs1 ile analiz edilmistir.
Hem beyin hem de kolon dokularinda MPO, MDA, SOD, GSH ve KAT diizeyleri ELISA
yontemiyle 6l¢iilmiistiir.

Bulgular: Pasif sakinma testinde gecis gecikmesi, GAERS-Kontrol grubunda tiim deney
gruplarina gore anlamli bir diisiis sergilerken, GAERS-AA grubunda bu diislis anlamli olarak
artmistir. A¢ik alan testinde, Wistar-Kontrol grubuna gore Wistar-AA grubunda anlamli
derecede artan dolagsma mesafesi gozlenirken (p<0,05), GAERS si¢anlarda fark izlenmemistir.
GAERS sicanlarin EEG analizinde, AA grubu si¢anlarin ortalama ndbet siiresi, kontrol
grubuna gére anlamli olarak azalmistir (p<0,05). IHK ve WB sonuglarmna gore, DCX ve
kalbindin ekspresyonlari, Wistar-Kontrol ve Wistar-AA arasinda bir fark gostermezken;
GAERS-AA grubunda, GAERS-Kontrol grubuna kiyasla anlamli diizeyde artmistir. Kolon
histopatolojisinde GAERS-AA grubunda, GAERS-Kontrol grubuna gore artan skor ve goblet
hiicre sayis1 (p<0,01) belirlendi. GAERS gruplarindaki azalmis okludin ekspresyonu, kontrol
gruplaria kiyasla anlamli derecede artt1 (p<<0,05). Beyin ve kolon érneklerinde MPO, MDA
degerlerinde fark gozlenmezken, GSH, SOD ve KAT diizeyleri GAERS-AA gruplarinda
GAERS grubuna gore anlamli sekilde yiiksekti (p<0,05, p<0,01, p<0,001).
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Sonug: Calismamizin verileri, AA'nin epilepsi tizerindeki olasi yararlh etkilerini nérogenez ve
bagirsak-beyin ekseni iizerinden gosterdigini diisiindiirmektedir. Bu iliskinin daha net ortaya
konabilmesi i¢in detayli mikrobiyota analizleri ile desteklenecek ileri ¢aligsmalar
gerekmektedir.

Anahtar Kelimeler: Aralikli aclik, hipokampal ndrogenez, GAERS, epilepsi, bagirsak
biitliinligi
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Sozlii Bildiri

DENEYSEL OVER TORSIYONU MODELINDE ISKEMI-REPERFUZYON
HASARINA KARSI MIRISETIN’IN OVER VE OOSIT UZERINE ETKILERI

SEVDA AYDIN | ELVAN SAHIN | BETUL OZBEK | OZCAN BUDAK | MEHMET
SUHHA BOSTANCI

Sakarya Universitesi, sevdaaydin@sakarya.edu.tr

Ozet

Giris: Over torsiyonu, overin vaskiiler ekseni etrafinda donmesi sonucunda kan akiminin
bozuldugu jinekolojik acil bir durumdur. Kan akimi acilen yeniden saglanmazsa overde
iskemi kaynakli hasar gelisir. Bu sebeple kadin tireme sagligin1 korumak adina erken tani ve
tedavisi onem tasir. Giinlimiizdeki tedavi yontemi, overin detorsiyone edilerek reperfiizyonun
saglanmasidir. Ancak, reperfiizyon sonrasi olusan toksik iirlinler dokuya hasar vermektedir.
Literatiirde iskemi-reperfiizyon hasarina kars1 antioksidanlarin kullanildig1 goriilmektedir.
Amag: Flavonoid grubu antioksidanlardan olan Mirisetin’in over torsiyonu ve detorsiyonunu
takiben iskemi-reperfiizyon hasarina karsi olasi koruyucu etkilerini mikroskobik diizeyde
arastirmak amaglandi.

Gere¢ Ve Yontem: 32 adet Wistar Albino geng eriskin disi sigan kullanildi. Sicanlar Kontrol,
Iskemi, Iskemi-reperfiizyon ve Tedavi olmak iizere rastgele 4 gruba béliindii. Tiim gruplara
anestezi altinda abdominal insizyon yapildiktan sonra, kontrol hari¢ diger gruplarda over
torsiyonu gergeklestirildi; iskemi-reperfiizyon ve tedavi gruplarina 3 saatlik torsiyon sonrasi
detorsiyon islemi uygulandi; tedavi grubuna detorsiyonu takiben 20 mg/kg i.p. Mirisetin
verildi. Islemler tamamlandiginda tiim siganlarin abdomenleri siitiirle kapatildi. Denekler ii¢
oOstrus siklusu boyunca takip edildikten sonra hormon enjeksiyonuyla oosit stimiilasyonu
uygulandi. Siganlar tiim kanlar1 alinarak sakrifiye edildikten sonra g¢ikarilan sag overlerden
toplanan oositler invert mikroskopta incelendi. Sol overler histopatolojik degerlendirmeler
icin kullanildi; ayrica VEGF ve Caspase-3 immiinperoksidaz boyamalar1 yapilarak 1s1k
mikrograftlari ¢ekildi.

Bulgular: Hematoksilen-Eozin boyama ile over dokusunda histopatolojik hasar
skorlandiginda, vaskiiler dilatasyon ve hemoraji alanlarinin en az kontrol grubunda, en fazla
reperfiizyon grubunda oldugu goriildii (p<0,001). Oosit sayist en fazla kontrol grubunda
gozlenirken en az oosit sayisi iskemi grubunda saptandi (p<0,001). Mirisetin tedavisinin
doku hasarimi azaltmada ve oositler ilizerinde etkili oldugu goriildii. VEGF ve Caspase-3
ekspresyonlarinin en az kontrol grubunda oldugu, ekspresyon siddetinin en fazla iskemi
grubunda artarken, tedavi grubunda azaldig: goriildii (p<0,001).

Sonug: Over torsiyonu tedavisinde overde olusabilecek iskemi-reperfiizyon hasarinda
tedaviye Mirisetin eklenmesi kadin iireme sagligin1 korumada faydali olabilir.
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Sozlii Bildiri

STREPTOZOTOSIN ILE INDUKLENMIS DIYABETIK RAT MODELINDE
HIDROKSITIRO"ZOLI"JN PANKREAS BETA HI"JCRE.LERINDEKI PI3K/AKT
YOLAGI, INSULIN VE GLUT-2 EKSPRESYONU UZERINE ETKILERI

EMRAH SEFLEK | KAYIHAN KARACOR

Diizce Universitesi Tip Fakiiltesi Histoloji Ve Embriyoloji Abd,Marmara Universitesi Tip Fakiiltesi Histoloji Ve
Embriyoloji Abd | Diizce Universitesi Tip Fakiiltesi Histoloji Ve Embriyoloji Abd
emrah.seflek@yandex.com

Ozet

Giris: Diyabetes Mellitus (DM) yiiksek kan glikozuyla seyreden ve tedavi edilmediginde ciddi
morbidite ve mortaliteye neden olan metabolik bir hastaliktir. STZ, Streptomyces
achromogenes tiirtinden izole edilen tek islevli bir nitrosoiire tiirevidir. Genis bir antibiyotik
aktivitesine sahip olmasinin yani sira antineoplastik 6zelliklere sahiptir ve genellikle pankreas
B hiicrelerine zarar vererek deney hayvanlarinda DM olusturmak i¢in kullanilir. Diyabetin ve
buna baghh komplikasyonlarin tedavisi ic¢in birgok tedavi yoOntemi denenmektedir.
Hidroksitirosol (HT), zeytin yapraklarinda ve zeytinyaginda bulunabilen oleuropeinin {iriinii,
1yi bir biyoyararlanima sahip, toksisitesinin olmamastyla 6n plana ¢ikan dogal, giiclii fenolik
bir antioksidandir. Diyabet komplikasyonlarinda antidiyabetik 6zellikleri ortaya konmusg
hidroksitirozol, diyabetin tedavisinde de bir segenek olarak diisiiniilebilir.

Amag: Calismamizda Streptozotosin (STZ) ile indiiklenmis diyabetik rat modelinde HT nin
pankreas 3 hiicrelerindeki Phosphoinositide 3-Kinase/ Protein Kinase B (PI3K/AKT) yolag,
inslilin ve glucose transporter-2 (GLUT-2) ekspresyonu lizerine etkilerini arastirmayi
amagladik.

Materyal-Metot: Calismamizda 28 adet erkek Wistar cinsi rat kullanilmistir. Hayvanlar;
Kontrol, HT, STZ ve STZ+HT olmak {izere rastgele dort gruba ayrilmistir. STZ ve STZ+HT
gruplarinda intraperitoneal (i.p.) tek doz (55 mg/kg) STZ ile diyabet indiiklenmistir. HT ve
STZ+HT grubuna 1 ay boyunca i.p. olarak HT (10 mg/kg/giin) enjeksiyonu yapilmistir.

Bulgular : STZ grubu hayvanlarda yiiksek kan sekerine ek olarak viicut agirligi diismiis, idrar
yapma ve su icme davranisinda artis gézlenmistir. STZ+HT grubu ratlarda diyabet geligse de
kan glikoz diizeyleri istatistiksel anlam igcermeyecek sekilde bir miktar azalmistir. STZ
grubuna kiyasla STZ+HT grubunda pankreas dokusu Langerhans adaciklar1 B hiicrelerinde
instilin, GLUT-2, PI3K ve AKT ekspresyonunda anlamli bir artis oldugu goriilmiistiir.

Sonug: Calismamizda HT nin hiperglisemiyi pankreasta PI3K/AKT yolag1 tizerinden GLUT-2
ve insiilin ekspresyonunu arttirarak diizeltebilecegi diisiiniilmektedir. Tip 1 DM ve buna bagl
komplikasyonlarin, HT’nin antihiperglisemik etkisinden yararlanarak DM’de mevcut
tedavilere ek olarak kullanilabilecegi; diyabete bagli morbidite ve mortaliteye kars1 koruyucu
olabilecegi dngoriilmektedir.

Anahtar Kelimeler: Diyabetes Mellitus, Streptozotosin, Hidroksitirozol, Insiilin, PI3K, AKT,
GLUT-2
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Sozlii Bildiri

7. GUN BLASTOSIST GELISIMI: RISK FAKTORLERININ ANALIZI VE
GEC GELISIMIN PREDIKTE EDILMESI

CIHAN CAKIR! | SABINA AGHAYEVA! | KiPER ASLAN? | ISIL KASAPOGLU?

Bursa Uludag Universitesi, Tip Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dali | Bursa Uludag Universitesi,
Twp Fakiiltesi, Kadin Hastaliklar: Ve Dogum Anabilim Dalt
sabinaagayeva52@gmail.com

Ozet

Giris: Tlip bebek iinitelerinde embriyoloji laboratuvarlarinda gergeklestirilen tedavilerde,
embriyolar fertilizasyon sonras1 5 veya 6 giin boyunca, blastosist asamasina kadar, kiiltiire
edilmektedir. Ancak bazi embriyolar ge¢ gelisim gostererek 7. giinde blastosist agamasina
ulagmaktadir. Literatiirde, ge¢ gelisen embriyolarin 6ploid oranlari, canli dogum oranlar1 ve
perinatal sonuglarinin olumsuz etkilendigi bildirilmistir. Ancak, yalnizca 6. veya 7. gilinde
gelisimini tamamlayan embriyolardan elde edilen blastosistlerin bulundugu sikluslarin
etyolojisi ve klinik sonuglar1 hakkinda literatiirde yeterince bilgi bulunmamaktadir.

Amacg:Bu c¢alismanin amaci, intrasitoplazmik sperm enjeksiyonu (ICSI) sikluslarinda
embriyolarin yavas gelisim gostermesi ile iligkili parametreleri belirlemektir. Calismada,
sadece 6. veya 7. giin blastosist gelisimi tespit edilen sikluslarin hasta demografisi, siklus
ozellikleri, semen parametreleri ve oosit kalitesi gibi cesitli faktorler arasindaki iliskiyi
incelemeyi amagladik. Ayrica, gelecekteki vakalar i¢in Onleyici stratejiler gelistirebilmek
amaciyla yavas blastosist gelisimi riski tasiyan hasta popiilasyonlarmi tanimlamayi
hedefledik.

Materyal ve Metot:Retrospektif olarak gerceklestirilen ¢alismamiz kapsaminda, 2018-2024
yillar1 arasinda {iniversitemizin Uremeye Yardimc1 Tedavi (UYTE) Merkezi'nde
gerceklestirilen toplam 742 ICSI siklus ¢aligmaya dahil edilmistir. Elde edilen blastosistlerin
gelisim giinlerine gore ti¢ grub olusturulmustur: Grup 1 (n=527), tiim blastosistlerin 5. glinde
gelisimini tamamladig sikluslar;; Grup 2 (n=161), tiim blastosistlerin 6. giinde gelisimini
tamamladig1 sikluslari; Grup 3 (n=54), tiim blastosistlerin 7. giinde gelisimini tamamladig1
sikluslar1 icermektedir. Blastosist gelisim hizin1 etkileyen faktorleri belirlemek amaciyla hasta
demografisi, hormonal parametreler, siklus ozellikleri, oosit kalitesi ve semen parametreleri
tic grup arasinda karsilagtirtlmistir. Tiim gruplarda over yaniti, Folikiiler Cikis Orani (FORT)
ve Folikiil-Oosit Indeksi (FOI) kullanilarak degerlendirilmistir. Ayrica klinik sonug olarak,
klinik gebelik oranlari analiz edilmistir. Geg¢ blastosist gelisimi ile anlamli degiskenler
arasindaki iligkiyi incelemek i¢in lojistik regresyon analizi uygulanmistir.

Bulgular:Gruplar arasinda demografik ozellikler karsilastirildiginda, kadin yasi(p=0,327),
erkek yasi(p=0,451) ve kadin viicut kitle indeksi(p=0,124), parametrelerinin benzer oldugu,
ancak infertilite siiresi (p=0,017), ve infertilite etyolojisinin(p=0,002), istatistiksel olarak
farklilik gosterdigi tespit edilmistir. Bazal hormon parametreleri(p=0,361) gruplar arasinda
benzerlik  gdstermesine ragmen, AMH(p=0,004) seviyeleri ve antral folikiil
say1sinin(p=0,001) istatistiksel olarak anlamli farklilik gdsterdigi belirlenmistir. Semen
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parametreleri acisindan incelendiginde, semen hacmi(p=0,361), sperm
konsantrasyonu(p=0,172) ve morfolojisi(p=0,474) gruplar arasinda benzer bulunmus; ancak
sperm motilitesi(p<0,001) Grup 3'te anlamli olarak daha diisiik tespit edilmistir. Oosit
kalitesi(p=0,191) ii¢ grup arasinda benzerlik gostermistir. Grup 3'te, diger gruplara kiyasla,
ovaryan yanit (FOI ve FORT) (p<0,001) ve klinik gebelik oranlar1 (p<0,001) anlamli derecede
diisiik bulunmustur.

Sonu¢:Bu c¢alisma, gec¢ blastulasyonun olasi etyolojik faktorlerini ortaya koymaktadir.
Infertilite etyolojisi, ovaryan yanit ve sperm motilitesi, blastosist gelisim giiniinii dnemli
Olctlide etkilemektedir. Geg blastulasyon mekanizmalarinin daha iyi anlasilmasi ve bu duruma
bagli sikluslarda klinik basar1 oranlarini artirmaya yonelik stratejilerin gelistirilmesi i¢in ileri
arastirmalara ihtiya¢ duyulmaktadir.
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Sozlii Bildiri

IMPLANTASYON VE DESIDUALIZASYON SURECLERINDE
KROMOZOMAL YOLCU KOMPLEKSININ YASLANMAYA BAGLI OLASI
DEGISIKLIKLERININ ARASTIRILMASI

EZGI GOLAL1, NURAY ACAR AYDEMIR1

1Akdeniz Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Antalya, Tiirkiye

Ozet

Girig: Peri-implantif donemde gerceklesen embriyo gelisimi, uterus reseptivitesinin
kazanilmasi, implantasyon ve desidualizasyon siirecleri gebeligin saglikli ilerlemesi ve
sonlanmasi i¢in kritik 6neme sahiptir. Yaglanma ile gebelik oranlarinin azalmasinda ovaryum
yaslanmasinin etkili oldugu diisiiniilmiis ancak son yapilan ¢alismalarda yaslanan uterusun da
gebelik siirecini destekleyemedigi gozlenmistir. Kromozomal yolcu kompleksi iiyeleri, mitoz
boliinme sirasinda sentromerlerden ig ipliklerinin orta bolgesine hareket eden proteinlerdir.
Kromozomal yolcu kompleksi, mitoz bdliinme boyunca kromozom yogunlagmasi ve
ayrilmasi ile mitozun sonunda sitokinezin tamamlanmasinda islev goriir.

Amag: Calismamizda kromozomal yolcu kompleksinde rol alan proteinlerden plncenp,
Aurora B, Survivin, Borealin ile proliferasyon belirteci Ki-67’nin ekspresyon degisimleri
yaglanma siirecindeki peri-implantif donem fare implantasyon ve desidualizasyon
bolgelerinde arastirilmistir.

Materyal&Metod: Balb/C ki fareler (12, 20 ve 26-32 haftalik) bir erkek ve iki disi olacak
sekilde gece boyu ayni kafeste tutuldu, ertesi giin vajinal plak goriilen disi fareler gebeligin
birinci giiniinde kabul edildi. Gebeligin 5, 6 ve 8. giinlerinde farelerin implantasyon bolgeleri
elde edildi. plncenp, Aurora B, Survivin, Borealin ve Ki-67’nin lokalizasyonlari
immiinohistokimya ile pIncenp, Aurora B, Survivin ve Borealin ekspresyonlar1 Western blot
yontemleriyle belirlendi. Yaglanma siirecinde ekspresyon degisimleri incelendi.

Bulgular: plncenp, Aurora B, Survivin, Borealin ve Ki-67 gebeligin farkli giinlerinde
implantasyon ve desidualizasyon bolgelerinde farkli yogunluklarda ekspre edildi.
Immiinohistokimya sonuglarimiza gore Ki-67 gebeligin 5. giiniinde liimen ve bez epitelinde
yaslanmayla beraber azaldi. pIncenp ve Survivin ekspresyonu gebeligin 5. giiniinde, stroma
bolgelerinde yaslanan gebe grupta geng gebe gruba kiyasla artti. Gebeligin 6. giiniinde liimen
epitelinde, immiinohistokimya sonucglarimiza gére geng gruplara kiyasla yaslanan gruplarda,
pIncenp, Borealin, Survivin ekspresyonlart artti. Gebeligin 8. giiniinde yash gruptaki Aurora
B ekspresyonu geng gruplara kiyasla fazlaydi.

Sonug: pIncenp, Aurora B, Survivin, Borealin ve Ki-67 gebeligin farkl giinlerinde yaglanma
stirecindeki farelerin implantasyon ve desidualizasyon bolgelerinde farkli diizeyde ekspre
edilmektedir. Bulgularimiz, farelerde implantasyon ve desidualizasyon siireglerinde
kromozomal yolcu kompleksinin ©Onemli rollere sahip olabilecegini diistindiirmistiir.
Calismamiz sonucu elde ettigimiz bulgularin, ileride implantasyon basarisizligi ve tekrarlayan
gebelik kayiplarinda kromozomal yolcu kompleksinin arastirilacagi yeni ¢alismalara 151k
tutabilecegini ongdrmekteyiz.

Not: Bu ¢aligma 2225872 numarali TUBITAK 1002-A Hizli destek projesi ile desteklenmistir.
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Poster Bildiri

MONOSODYUM GLUTAMAT iLE OLUSTURULAN KARACIGER
HASARINDA FERULIK ASITIN IYILESTIRICI ETKIiSi

SEDA SEZER'2, ANIL CAN'2, MERVE ELMAS!, MELTEM KOLGAZi3, SERAP
ARBAK!

1 Histoloji ve Embriyoloji ABD, Tip Fakiiltesi Acibadem Mehmet Ali Aydinlar Universitesi, arbaks@yahoo.com
2 Saglik Bilimleri Enstitiisii, Histoloji ve Embriyoloji Yiiksek Lisans Programi: Mehmet Ali Aydinlar Universitesi;
3 Fizyoloji ABD, Tip Fakiiltesi Acibadem Mehmet Ali Aydinlar Universitesi; Istanbul Tiirkiye

Ozet

Giris: Monosodyum glutamat (MSG) ’1n oksidatif stres yaratarak dokular {izerinde hasara yol
actig1 bilinmektedir. Bu calismada MSG ile indiiklenen deneysel karaciger hasarinda
antioksidan oOzelliklere sahip oldugu bilinen ferulik asitin (FA) tedavi edici etkisi
arastirilmustir.

Gere¢ Ve Yontem: Calismada Wistar albino erkek sicanlardan olusan 5 deney grubu (n: §)
olusturuldu. Kontrol grubundaki siganlara 38 giin boyunca 1ml distile su, DMSO+FA
grubundaki sigcanlara ise 28 gilin boyunca 1ml DMSO ve deneyin son 10 giiniinde ise FA
(25mg/kg) gavaj ile uygulandi. MSG grubundaki si¢anlara gavaj ile 28 giin boyunca 600
mg/kg MSG verildi. MSG+DMSO grubundaki siganlara ise, gavaj ile 28 giin boyunca
600mg/kg MSG ve deneyin son 10 giinii 1 ml DMSO verildi. MSG+FA grubundaki si¢anlara
600 mg/kg MSG 28 giin boyunca gavaj yontemi ile verilmis olup, deneyin son 10 giinii 25
mg/kg FA verildi. Deney sonunda alinan karaciger doku Ornekleri histokimya,
immiinhistokimya, gec¢irimli elektron mikroskobik ve biyokimyasal analizler) i¢in hazirlandi.
Doku 6rneklerine eNos immiinhistokimyas1 uygulandi.

Bulgular:Kontrol ve DMSO+FA gruplarinda histokimyasal, immiinohistokimyasal,
ultrastriiktiirel ve biyokimyasal parametreler normal diizeyde izlendi. MSG ve MSG+DMSO
grubunda hepatosit sitoplazmasinda steatoz ve glikojen igeriginde azalma, sinilizoidlerde
dilatasyon, parankimada l6kosit infiltrasyonu, bag dokusu artis1 ve eNOS ekspresyonunda
azalma goriildi. MSG+FA grubunda normale yakin morfoloji ve eNOS expresyonu
gozlemlendi. MSG ve MSG+DMSO gruplarinda biyokimyasal parametrelerde bozulmalar
izlenirken, MSG+FA grubunda ise tiim bu degerlerde iyilesme izlendi. ALT, AST ve TBLB
seviyelerinde istatiksel olarak anlamli bir fark gézlemlenmedi.

Sonu¢:Bu c¢alismada, karaciger dokusunda MSG ile olusturulan deneysel hasarda FA’in
oksidatif hasar1 engelleyerek iyilestirici etkisi oldugu sonucuna ulasildi.

Anahtar Soézciikler: Monosodyum Glutamat, Oksidatif Stres, Karaciger, Ferulik Asit,
Mikroskop
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Poster Bildiri

SICANLARDA SIKLOFOSFAMID ILE OLUSTURULAN BOBREK VE
MESANE HASARINA KARSI KLOROJENIK ASIT'IN ETKILERI*

SEDANUR YILMAZ DOGAN!, DERYA OZTURK OKATAN?, MUSTAFA MERT
SAGLAM?, SELiM DEMIiR*4, NiHAL TURKMEN ALEMDAR?, YUKSEL
ALIYAZICIOGLU?, GOKCEN KERIMOGLU?

1 Trabzon Kanuni Egitim ve Arastirma Hastanesi, Trabzon, Tiirkiye
2 Karadeniz Teknik Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji AD, Trabzon, Tiirkiye
3Karadeniz Teknik Universitesi Tip Fakiiltesi, Aile Hekimligi AD, Trabzon, Tiirkiye
4 Karadeniz Teknik Universitesi Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Béliimii, Trabzon, Tiirkiye
5 Karadeniz Teknik Universitesi T. ip Falkiiltesi, Tibbi Biyokimya AD, Trabzon, Tiirkiye
derya_109@yahoo.com

Ozet

Girig: Otoimmiin hastaliklarin, malignitelerin tedavisinde kullanilan alkilleyici bir ajan olan
siklofosfamid (CP), saglikli hiicrelerde toksik etkilere sebep olabilir. Cesitli sebze ve
meyvelerde bulunan klorojenik asit (CGA) ise antioksidan, antiapopitotik, antiinflamatuvar
etkilere sahiptir.

Amag: Calismamizda; si¢anlarda CP ile olusturulan bobrek ve mesane hasarinda CGA’nin
profilaktik etkileri histolojik ve biyokimyasal olarak arastirilmistir.

Materyal-Metot: Sprague Dawley 1rki 18 sigan rastgele 3 esit gruba (Kontrol, CP ve
CP+CGA) ayrildi. Denekler; deneyin ilk ve son giinii tartildi. Kontrol grubuna; 7 giin oral
2cc/giin fosfat tamponlu salin (PBS) ve 7. giin tek doz intraperitoneal (i.p.) 2cc serum
fizyolojik (SF) uygulandi. CP grubuna deneyin 7. gliniinde 2cc SF iginde 150mg/kg tek doz
1.p. CP uygulandi. CP+CGA grubuna ise 7 giin oral 2cc PBS i¢inde 100mg/kg/glin CGA ve 7.
giinde 2cc SF i¢inde 150mg/kg tek doz i.p. CP uygulandi. Bobrek ve mesane dokulari;
hematoksilen-eozin, periyodik asit-Schiff ve TUNEL ile boyandi. Bébrek dokulari; 6dem-
hemoraji, tlibliler dejenerasyon ve glomeriiler dejenerasyon igin ayri ayri O(normal) ile
3(siddetli hasar) arasinda skorlandi. Mesane dokular1 ise; 1(normal), 2(hafif 6dem-
inflamasyon), 3(orta 6dem-inflamasyon ve epitelde fokal iilserasyon-hafif hemoraji) ve
4(siddetli 6dem-inflamasyon ve epitelde yaygin iilserasyon-hemoraji) olarak skorlandi.
Biyokimyasal olarak dokularda siiperoksit dismutaz (SOD), katalaz (CAT), glutatyon (GSH),
malondialdehit (MDA), miyeloperoksidaz (MPO), timor nekroz faktor-alta (TNF-a), total
antioksidan durum (TAS), total oksidan durum (TOS), oksidatif stres indeksi (OSI) ve
serumda BUN, kreatinin seviyeleri belirlendi.

Bulgular: Deneyin son giintinde CP+CGA grubunun bdbrek, mesane ve viicut agirliklar diger
gruplardan diigiiktii. CP grubu bobrek dokularinda 6dem, hemoraji, tiibiiler ve glomeriiler
dejenerasyon, Bowman kapsiilii paryetal yapraginda kalinlasma-ayrilma, tiibil bazal
membranlarinda diizensizlik, proksimal tiibiilde fircamsi1 kenar kayiplari izlendi. CP grubu
mesanelerinde; mukozada 6dem, hemoraji, iilserasyon, inflamatuvar hiicre artisi, epitelde
dokiilme ve glikozaminoglikan tabakasinda kayiplar mevcuttu. Bobrek ve mesaneye ait tim
bu patolojik bulgular CP+CGA grubunda CP grubuna gore diisiiktii (Tablol). Bobrek
dokularinda; CP grubunun MDA, TOS, OSi, MPO, TNF-a degerleri kontrole gére yiiksekken
TAS, GSH, SOD degerleri diisiiktii. CP+CGA grubunun MDA, TOS, OSI, MPO degerleri
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CP’ye gore diisikken GSH ise yiiksekti. CP ve CP+CGA gruplarinin serum BUN ve
kreatinini kontrole gore yiiksekti (Tablo2). Mesane dokularinda CP grubunun MDA, OSI,
TNF-a, MPO degerlerinde kontrole gore artis mevcutken SOD’da diislis gozlendi. CP+CGA
grubunda ise MDA, OSI, TNF-a, MPO seviyeleri CP grubuna gére diisiikken SOD seviyesi
yiiksekti (Tablo3). Hem bobrek hem de mesane dokulari icin CP ve CP+CGA gruplarinin
ATl’leri kontrole gore yiiksekken CP+CGA grubunun AI’i CP grubundan diisiiktii (Tablo2 ve
3).

Sonug: Profilaktik olarak oral uygulanan CGA, bobrek ve mesanede CP'nin indiikledigi
oksidatif stres, inflamasyon ve doku hasarini azaltabilir.

*Bu calisma Karadeniz Teknik Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan desteklenmistir. Proje numarasi: TU-2022-10159.
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Poster Bildiri

POSTNATAL 21 - 49. GUNLER ARASINDA UYGULANAN 900 MH Z
ELEKTROMANYETIK ALANIN FARKLI GELISIM DONEMLERINDEKI
ERKEK SICANLARIN TESTIS MORFOLOJISINE ETKISI

SEVAL KUVVET KURT!, MUSTAFA KOLA!, ALi KULABER!, ENGIN YENILMEZ!,
SEMANUR ISIK!, TENZILE BEYZA DURMUS', ELiF KOYUN ALVUROGLU!

1 Karadeniz Teknik Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Trabzon, Tiirkiye
dr.byzdrms@gmail.com

Ozet

Giris: Teknolojik ilerlemeler, giin gectikge teknolojik cihazlarmm kullanim  sikligini
artirmaktadir. Elektronik cihazlar genellikle ¢evrelerine elektromanyetik alan (EMA) yayarak
calisirlar, cep telefonlar1 da bu duruma Ornektir. Bu nedenle, 6zellikle cep telefonlarinin
calisma frekans araligi olan 900- 1800 MHz (Mega hertz) bandindaki elektromanyetik alanin
canli organizmalar iizerindeki etkileri biiyiik ilgi gérmektedir (1-3). Bu alandaki aragtirmalari
incelediginizde, ¢cogu degerlendirmenin elektromanyetik alan uygulamasindan hemen sonra
yapildigini  ve elektromanyetik alanin etkisinin uzun vadede nasil olabileceginin
belirlenemedigini gorebilirsiniz (4,5). Ulusal ve uluslararast onemli bir¢ok kurulusun yaptigi
arastirmalarda 06-15 yas gurubunun yaklasik %24’iinden fazlasinin cep telefonu kullandigi
tespit edilmistir (6). Bu istatistiklerden yola ¢ikarak, 15 yas grubu ¢ocuklardan yaklasik bir
milyar yedi yiiz milyon tanesinin cep telefonunun olusturdugu EMA’ nin zararh etkilerinin
tehdidi altinda oldugu sodylenebilir. Bu iki 6nemli ¢ikis noktas1 g6z oniinde bulundurularak;
postnatal (PN) 21-49 giinleri arasinda (adolesan donemlerinin erken ve orta adolesan
safhalar1)) 900 MHz EMA etkisine maruz birakilan erkek sicanlarin, farkli gelisim
donemlerindeki testislerinde meydana gelebilecek muhtemel degisikliklerin arastirilmasi
hedeflendi.

Materyal & Metot: Calismaya Spraque Dawley cinsi 36 erkek sican dahil edildi. Temin edilen
36 hayvandan rastgele secilerek, once her biri 12’°ser hayvandan olusan 3 (Kontrol,Sham ve
EMA) grup, daha sonra; olusturulan bu 3 grup kendi aralarinda 2 gruba (Kontrol 1, Kontrol 2;
Sham 1, Sham 2; EMA 1, EMA 2) ayrilarak toplamda 6’sar hayvandan olusan 6 grup
olusturulmustur. Bu gruplardan Kontrol 1, Sham 1 ve EMA 1 grubu hayvanlari, uygulanan
deney prosediiriiniin hemen akabinde (Postnatal 50. giin); Kontrol 2, Sham 2 ve EMA 2 grubu
hayvanlar ise, uygulanan deney prosediiriinden 30 giin sonra (postnatal 79. giin) sakrifiye
edilmiglerdir.Alinan testis doku kesitlerinde hematoksilen-eozin boyama yapilarak; STC
(seminifer tiibiil ¢ap1), GEK (germinal epitel kalinligi), C/K (tiibiil capinin germinal epitel
kalinligina orani) ve JS (Johnsen skorlama) parametreleri degerlendirildi. Veriler SPSS 23.0
ile analiz edildi. Mann-Whitney U testi normal dagilim gostermeyen verileri degerlendirirken,
Kruskal-Wallis testi gruplar karsilastirda. Istatistiksel anlamlilik p<0,05 olarak belirlendi.

Bulgular: istatistiksel analize bakildiginda, Konrol 1 ve EMA 1 gruplari arasinda; JS, Kontrol
1 ve EMA 2 gruplari arasinda; STC, GEK ve C/K, Sham 1 ve EMA 1 gruplar arasinda; GEK
ve JS, EMA 1 ve EMA 2 gruplart arasinda C/K ve JS, Kontrol 2 ve EMA 2 gruplar1 arasinda;
C/K ve JS, Sham 2 ve EMA 2 gruplan arasinda da C/K ve JS, parametreleri anlamlilik
gostermistir.
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Sonu¢: Uygulanan 900 MHz manyetik alanin testiste olusturdugu hasarin, uzun vadede
kendiliginden bir diizelme gostermedigi ve olusan hasarin etkilerinin organ {izerinde etkisini
gosterdigi goriilmiistiir. Ileri calismalarla sonuglarin pekismesini 6nermekteyiz.
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Poster Bildiri

BISFENOL-S’NIN SICAN OVARYUM DOKUSU UZERINDEKI
ETKILERININ ELEKTRON MIKROSKOBU ILE INCELENMESI

TUGBA KOTIL

Istanbul Universitesi, Istanbul Tip Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dali
tkotil@istanbul edu.tr

Ozet

Cevresel kirleticilerin kullanim1 giinden giine artis gostermektedir. Kirleticiler, canlilarda
basta endokrin sistemin isleyisini bozmakla beraber lireme sisteminin yapisi ve isleyisini de
etkileyebilmektedir. En 6nemli endokrin bozuculardan biri olan Bisfenol A (BPA), zararh
etkilerinin ortaya ¢ikarilmasiyla kullanimina kisitlamalar getirilmis olmasina ragmen giinliik
yasantimizda karsilastigimiz iirlinlerin ¢ogunda halen Bisfenol tiirevleri bulunmaktadir.
Giliniimlizde pek ¢ok alanda BPA yerine Bisfenol S (BPS) kullanilmaya baslanmistir. BPS
kullaniminin artmasiyla beraber akut ve kronik etkilerini incelemek i¢in yapilan in vivo ve in
vitro ¢aligsmalar bulunmakla birlikte memelilerde toksisite ¢alismalar1 sinirli sayidadir.

Amag: BPS’nin sican ovaryum dokusu iizerindeki farkli dozlardaki etkilerinin elektron
mikroskobu ile incelenmesi amaglanmaktadir.

Materyal-Metod: Calismada, Wistar albino siganlar 4 gruba (n=7) (kontrol ve 3 deneysel (50
ug/kg/giin, 100 ug/kg/giin, 150 pg/kg/giin)) ayrildi. BPS, 14 giin boyunca gavajla verildi.
Ovaryumlar %2,5’lik gluteraldehit ve %1°lik osmiyum tetroksit ile tespit edildi. Rutin takip
islemlerinden sonra saf epon iceren kapsiillere gdmiildii. Ince kesitler kontrastlandi, elektron
mikroskopla (Jeol Jem 1011) incelendi.

Bulgular: Kontrol grubunda oolemma altinda kortikal graniiller, ooplazmada annulat lameller
ve bol miktarda mitokondri mevcuttu (Sekil 1a). Poligonal sekilli graniiloza hiicrelerinde
nuklear membran, nuklear porlar belirgindi ve Okromatik genetik materyal gozlendi.
Sitoplazmada yaygin graniillii endoplazma retikulumu (GER) ve poliribozomlar vardi (Sekil
1b). Graniiloza ve teka tabakalar1 arasindaki bazal lamina diizgiin sekilliydi ve devamlilik
gosteriyordu. Teka hiicreleri intakt membran ve organel yapisina sahipti (Sekil 1c). 50ug
grubunda ooplazmada annulat lamel birikimde kontrole gore artig vardi (Sekil 1d). Granuloza
hiicrelerinde mitokondride sisme, krista kaybi1 ve ER’da genisleme izlendi. Bazal lamina
diizgiindii (Sekil le, inset, 1f). 100pg grubunda granuloza hiicrelerinde lipit birikimi,
vakuolizasyon, mitokondride krista kaybi, sekil degisiklikleri ve miyelin benzeri yapi
birikimleri mevcuttu (Sekil 1g,1h). Teka tabakasinda interselliiler genisleme vardi. Bazal
lamina kivrimli goriinlim sergiliyordu (Sekil 1i). 150ug grubunda oositte fragmentasyon,
ooplazmada, annulat lamel birikiminde yogun artis, kortikal graniillerde azalma mevcuttu
(Sekil 1j,1k). Graniiloza hiicrelerinde yassilasma izlendi. Sitoplazmada lipid damlas1 birikimi,
krista kaybma ugramis ve miyelin benzeri yap: igeren mitokondriyumlar vardi. Interseliiler
alanda geniglemeler ve 6demli alanlar mevcuttu. (Sekil 11,1m). Ayrica nekrotik hiicre gruplari
da izlendi (Sekil 1n). Bazal laminada diizensiz dalgali goriiniim vardi (Sekil 1m,10). Teka
hiicrelerinin sekillerinde bozulma ve interselliiler alanda genislemeler izlendi (Sekil 10).
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Sonug: BPS maruziyeti sonucunda elde ettigimiz bulgular, BPS’nin sican ovaryum dokusunda
hiicre diizeyinde doz artisina bagli olarak ciddi ince yapisal degisikliklere yol agtigini
gostermistir. Kullaniminin giivenli oldugunun kanitlanmasi i¢in daha kapsamli ¢aligmalar
gerekmektedir.

Tesekkiir: Bu tez calismas1 Sakarya Universitesi Bilimsel Arastirma Projeler Koordinatorliigii
(2022-7-24-155) ve TUBITAK (124Z036) tarafindan desteklenmistir.
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Poster Bildiri

ABAMEKTIN MARUZIYETININ ZEBRA BALIGI OVARYUM DOKUSU
UZERINDEKI HISTOPATOLOJIK ETKISI: ISIK MIKROSKOBI
INCELEMESI

SEVDA BAGDATLI

Sakarya Universitesi Fen Fakiiltesi Biyoloji Boliimii, sevdabagdatli@sakarya.edu.tr

Ozet

Giris: Modern diinya diizeni her ne kadar insan yasaminda kolayliklar olusmasini saglasa da;
cevre sorunlarmin da her gegen giin artmasina sebep olabilmektedir. Cesitli kimyasallar ve
pestisitler giinliik hayatimiza tarimsal verimliligi ve iiriinde kalite artisin1 saglamak amaci ile
girmistir. Fakat ayni zamanda cesitli yollarla toprak ve suya karisip, kirlilige de sebep
olmaktadirlar. Ozellikle tarimda bdceklerin verdigi zarar1 azaltmak igin bagvurulan
insektisitler, kullanimi artan pestisitlerdendir.

Abamektin, bir insektisit ve altihelmintik ajan olarak tarimda kullanimma bagvurulan
kimyasallardandir. Ayrica bu madde, Avermectin ailesinden en sik kullanilan bilesiklerdendir.
Uygulandig1 bolge disinda farkli yollarla sucul ortama da girip kirlilige sebep olabilen
Abamektin, akuatik organizmalar i¢in de toksik etki gosterebilmektedir.

Model organizma olarak kullanilan hayvanlar canlilardaki biyolojik mekanizmalarin nasil
calistigin1 anlamamiza yardimer olmaktadir. Bu amagcla sikga tercih edilen zebra balig1 (Danio
rerio) toksisite c¢alismalart baz alinarak kimyasallarin insanlar iizerindeki olasi etkileri
arastirilabilmektedir.

Amag: Abamektin’in zebra baliklart ovaryum dokusu iizerindeki olasi1 histopatolojik
etkilerinin 151k mikroskobu ile incelenmesi.

Materyal Metod: Bu calismada, Abamektin’in zebra baligi ovaryum dokusu iizerindeki
histopatolojik etkileri arastirilmistir. Biri kontrol grubu olmak tizere dort adet deney grubu
olusturulmustur ve her grupta 5 adet zebra baligi kullanilmistir (n:5). Kontrol grubuna
herhangi bir igslem yapilmazken, birinci deney grubu 0,75 pg L, ikinci deney grubu 1,5 pug L-
! ve tigiincii deney grubu da 3 ug L' Abamektin’e maruz birakilmigtir. 96 saatlik maruziyet
sonucunda, baliklar yiiksek dozda bir anestezik (MS-222, 300 mg/L) ile Otenaziye tabi
tutulmus ve ovaryum dokular1 ¢ikarilarak rutin histolojik yontemler uygulanmigtir.
Hematoksilen-Eozin boyasi kullanilarak hazirlanan ovaryum dokusu kesit ornekleri, 11k
mikroskobu altinda incelenmis ve kontrol grubuyla karsilagtirilarak histolojik degisiklikler
belirlenmistir.

Bulgular: Abametktin uygulamasi sonrasinda zebra balig1 ovaryum dokularinda zona radiata
ile ooplazma ve zona radiata ile folikiiler epitel arasinda agilma, zona radiatada distorsiyon,
morfolojik bozulmalar ve kalinlasma, atretik oosit olusumunda artis, intertisyel alanda
fibrosis, ooplazmada vakualizasyon ve dejenere olmus folikiil olusumu, olgun ve vitellojenik
oosit sayisinda azalis ve hiicrelerde niikleer alanda bozulmalarin meydana geldigi
goriilmiistlir. Ayrica tiim bu goriillen bulgularin doz artis1 ile paralel olarak artis gosterdigi
belirlenmistir.
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Sonug: Yaptigimiz bu ¢alisma, Abamektin’in iireme iizerine olumsuz etkilerinin oldugunu
gostermektedir. Elde edilen bulgular 1s181inda, Abamektin’in zebra baligi ovaryum dokusu
lizerinde iireme potansiyelini engelleyici seviyede oldugu ve oogenez siirecine hasar verdigi
sOylenebilmektedir. Zebra baliklarinda {ireme toksisitesi olusturdugu sdylenebilen
Abamektin’in potansiyel olarak insana da zarar verebilecegi diisiiniilerek yapilan ¢alismalarin
artmasi gerektigi yorumu yapilmaktadir.
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Poster Bildiri

METCONAZOL’UN ERKEK BALB/C FARE KARACIGER DOKUSUNDA
TOKSIKOLOJIK ANALIZI

TARIK DINC

Sakarya Universitesi Fen Fakiiltesi Biyoloji Bolimii, tdinc@sakarya.edu.tr

Ozet

Girig: Son yillarda artan cevre kirliligi ve bu kirliligin ekosistemler {izerindeki olumsuz
etkileri, kiiresel bir sorun haline gelmistir. Sanayilesme, tarimda kullanilan kimyasallar ve
cesitli ilaglar, ¢evre kirliligine 6nemli Ol¢lide katkida bulunmaktadir. Tarimda zararhilar1 yok
etmek amaciyla yaygin olarak kullanilan pestisitlerin tarim alanlarinda yaygin kullanimi, bu
kirliligin baglica kaynaklarindan biridir. Bitkilerde mantar enfeksiyonlarinin 6nlenmesi i¢in
pestisit tiirevi olan fungusitler kullanilmaktadir. Konazol tiirevi fungisitler, bugday
hastaliklarindan sar1 pas ve yaprak lekesi kontroliinde 6zellikle etkili olmalar1 nedeniyle
siklikla tercih edilmektedir. Ancak bu kimyasallar, hedeflenmeyen organizmalar iizerinde
toksik etkiler yaratabilmektedir.

Amag: Bu ¢alismanin amaci, BALB/c erkek fareleri lizerinde konazol tiirevi bir fungusit olan
Metconazole'lin karaciger dokusundaki histolojik etkilerinin incelenmesi amag¢lanmistir.

Materyal ve Metot: Sakarya Universitesi Tip Fakiiltesi Deney Hayvanlari Merkezinden
(SUDETAM) temin edilmis olan 8 haftalik BALB/c (17,7-30,2 gr) 23,8+2.5 g erkek fareleri
model organizma olarak kullanilmistir. Calismamiz Sakarya Universitesi Hayvan Deneyleri
Yerel Etik Kurulu’ndan 19/02/2024 tarihli ve 09 nolu kararla etik onay almistir. Deneysel
calismalarimiz  Sakarya Universitesi Tip Fakiiltesi Deney Hayvanlari Merkezi’nde
(SUDETAM) gerceklestirilmistir. Calismada, BALB/c erkek fareleri model organizma olarak
kullanilmigtir. Fareler temin edildikten sonra rastgele her bir grupta 6 fare olacak sekilde 4
gruba ayrilmistir. Deney gruplari, oral gavaj kullanilarak 15 giin boyunca kontrol, 37,5, 75 ve
150 mg/kg/giin dozlarinda Metconazole’e maruz birakilmigtir. Fareler yiiksek doz
ketamin/ksilazin (300/30 mg/kg) kullanilarak sakrifiye edilmistir. Karaciger dokular1 5 mm
biiytikligiinde almarak doku takibi yapilmustir. Parafin bloklara alindiktan sonra 5 um
kalimliginda kesitlere hematoksilin-eozin boyama yontemi uygulanmistir. Leica DMS500
mikroskop ve Leica MC170 goriintiileme sistemleri ile doku 6rnekleri analiz edilmistir.

Bulgular: Metconazole'e maruz kalan farelerin karaciger dokusunda belirgin hiperemi,
piknotik hiicre ve vakualizasyon gozlenmistir. Yiiksek dozda Metconazole uygulanan
gruplarda, bu bulgularin yani sira karaciger dokusunda dejenere endotel yapisi belirlenmistir.

Tartisma: Elde edilen bulgular, Metconazole'un BALB-C erkek farelerinin karaciger
dokusu uzerinde belirgin toksik etkiler yarattigini gostermektedir. Bu sonuclar, konazol
turevi pestisitlerin kullanimi sirasinda gevresel ve biyolojik risklerin dikkate alinmasi
gerektigini vurgulamaktadir.
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Poster Bildiri

YUKSEK YAGLI DIYET iLE OLUSTURULMUS KARACIGER
YAGLANMASI MODELINDE PYRROLOQUINOLINE QUINONE
UYGULAMASININ HISTOLOJIK DEGERLENDIRMESI

CIiSEM YESIL KAYABASI | ZEYNEP YIGMAN | SUNA OMEROGLU | BURAK
KAYABASI | AYSE MELTEM SEVGILI | SIBEL DINCER

Gazi Universitesi Tip Fakiiltesi, Histoloji Ve Embriyoloji Anabilim Dali, Ankara, Tiirkiye
drcisemyesil@hotmail.com

Ozet

Girig: Non-Alkolik Yagli Karaciger Hastaligi (NAYKH) obezite, dislipidemi, insiilin
direnciyle iliskili olan, prevelans: giderek artan, kiiresel bir sorundur. NAYKH’in
patogenezinde oksidatif ve inflamatuar siirecler, mitokondriyal disfonksiyon rol
oynamaktadir. Pyrroloquinoline quinone (PQQ), mitokondriyal biyogenezde rol oynayan,
antiinflamatuar, antioksidan 6zellikleri olan kinon kofaktor grubundan bir molekiildiir.

Amag: Yiksek yagh diyet (YYD) ile sicanlarda olusturulmus yagli karaciger hastaligi
modelinde antioksidan, antiinflamatuar, mitokondriyi uyaric1 Ozellikleri nedeniyle
NAYKH’da yararli olabilecegini diisiindiiglimiiz PQQ'un etkinligini degerlendirmeyi
amacladik.

Materyal-Metod: Calismamizda 200-250 gram agirhigindaki 29 adet erkek Wistar Albino
sigan; Kontrol (n:7), YYD (n:8), YYD+PQQI10 (n:7) ve YYD+PQQ20 (n:7) olmak iizere 4
gruba ayrildi. YYD gruplart ¢aligma siiresince (9 hafta) yiiksek yagli diyet ile beslendi.
Calismanin son ii¢ haftasinda ise YYD+PQQIO grubuna 10 mg/kg/gin PQQ ve
YYD-+PQQ20 grubuna 20 mg/kg/glin PQQ uygulamalar1 oral gavaj ile yapildi. 9. haftanin
sonunda siganlar sakrifiye edildi. Sicanlarin alinan karaciger dokulari rutin doku takibinden
sonra parafin bloklar haline getirildi. Elde edilen kesitler Hematoksilen Eozin ile boyandi.
Istatistiksel analizde Kruskal-Wallis analizi yapildi, sonucun anlamli bulunmas1 halinde post-
hoc analiz olarak Dunn testi kullanildi ve p<0,05 degeri istatistiksel olarak anlamli kabul
edildi. Calisma G.U.ET-23.047 kod numarasiyla etik kurul onayr almistir ve Gazi
Universitesi-BAP birimi tarafindan TTU-2023-8802 koduyla desteklenmektedir.

Bulgular: Steatoz, hepatoseliiler balonlasma ve lobiiler inflamasyon skorlamalarindan olusan
NAYKH Aktivite Skoru (NAS) ile birlikte gruplar arasi farkliliklar degerlendirildi. YYD
grubunda karaciger steatoz orani %66’nin iizerinde ve NAS skoru ise 5’in {izerinde bulundu.
YYD grubunda steatoz, kontrol grubuna gore anlamli olarak yiiksek bulundu (p<0,0001),
PQQ tedavisi alan YYD gruplarinda ise kontrol grubuna gore anlamli farklilik goriilmedi
(Kontrol-YYD+PQQ10,p=0,283; Kontrol-YYD-+PQQ20,p=0,937). YYD+PQQ20 grubunda
steatoz, YYD grubuna gore anlamli olarak diisiik bulundu (p=0,008). YYD grubunda
balonlasma, kontrol grubuna goére anlamli olarak yiiksek bulunmakla (p<0,0001) birlikte PQQ
tedavisi alan YYD gruplarinda kontrol grubuna goére anlamh farklilik goériilmedi (Kontrol-
YYD+PQQ10,p=0,08; Kontrol-YYD+PQQ20,p=0,08). Inflamatuar hiicre infiltrasyonu
degerlendirmesinde ise YYD ve YYD+PQQI10 gruplarinda, kontrol grubuna gore anlamli
yiikseklik mevcuttu (Kontrol-YYD,p=0,0027; Kontrol-YYD+PQQ10,p=0,0499). inflamatuar
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hiicre infiltrasyonu ag¢isindan YYD+PQQ20 grubu ile kontrol grubu degerlendirildiginde
anlaml farklilik goriilmedi (p=0,07). Toplam NAS Skoru YYD grubunda, kontrol grubuna
gore anlamli olarak yiiksek bulundu (p<0,0001). PQQ uygulanan YYD gruplarinin NAS
Skoru ile kontrol grubu arasinda anlamli farklilik goriilmedi (Kontrol-YYD+PQQ10,p=0,068;
Kontrol-YYD+PQQ20,p=0,190). Ayrica YYD+PQQ20 grubunun NAS Skoru, YYD grubuna
gore anlamli olarak diisiik bulundu (p=0,038). YYD grubunun NAS Skoru 5’in iizerinde iken,
PQQ tedavisi alan YYD gruplarinin NAS Skoru 5’in altindaydi.

Sonug: Karaciger yaglanmasi iizerine olumlu histolojik degisikliklerini géstermis oldugumuz

PQQ uygulamas: farkli caligmalarla da desteklendigi takdirde yagli karaciger hastaliginda
destek tedavi protokollerinde yer alabilir.

214

@’g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE



16. Ulusal Histoloji ve Embriyoloji Kongresi Ozet Metin Kitabi

Poster Bildiri

GLIOBLASTOMA TEDAVISI iCIN NANO-MIKRO GOZENEKLI
SPIRULINA YUKLU ILAC TASIYICI BIYOMATERYALIN
GELISTIRILMESI

BUSRA ONCEL DUMAN! | BUSRA HASEKI? | IBRAHIM OZBEK? | MUHAMMED
ENES KAYA? | YUSUFHAN YAZIR3

Kocaeli Saglik Ve Teknoloji Universitesi, Avrupa Myo, Tibbi Laboratuvar Teknikleri Program | *Kocaeli Saglik

Ve Teknoloji Universitesi, Eczacilik Fakiiltesi | *Kocaeli Universitesi, Saglik Bilimleri Enstitiisii, Kok Hiicre Ad.,
Kocaeli Universitesi, Tip Fakiiltesi Histoloji Ve Embriyoloji Ad.
220601050@kocaelisaglik.edu.tr

Ozet

Giris: Primer beyin tiimorlerinin yaklasik %20-30 unu olusturmakta olan glioblastoma (GBM)
en hizli seyirli ve oliimcil bir timordiir. GBM in medikal tedavisinde kullanilan yontemler
glioblastomanin ¢ikarilmasi i¢in cerrahi, kemoterapi, radyoterapi, elektrik alan tedavisi ve
hedeflenmis ilag tedavisidir. Hastaligin tedavisi i¢in kullanilan ilaglar, anjiogenezin en yogun
oldugu tiimorlerden biri olan bu hastalikta ve VEGF reseptorii ilizerinden yeni damar
olusumunu baskilamay1 hedeflemistir. Nitroziire sinifi sentetik DNA alkilleyici madde olan
lomustin, avastin, TMZ (Temozolomid) gibi ajanlar tekrarlayan glioblastomlu hastalarda faz 2
ve 3 klinik aragtirmalarda yaygin olarak kullanilmistir. Bu ajanlarin etkinliklerine ragmen
belirgin kemik iligi baskilanmasi yan etkileri genel kullanima girmelerini kisitlamigtir.
Dolayisiyla GBM hiicrelerine sitotoksik olabilecek bagka bir molekiile ihtiya¢ duyulmaktadir.
Spirulina; antiviral, antikanser, hipokolesterolemik, anti-diyabetik, antioksidan, anti-
inflamatuar ve anti-metastaz aktivitelerine sahip, yiiksek amino asit icerigine (%62) sahip,
doganin en zengin B12 vitamini kaynagi olarak kabul edilir. Bu ozellikler Spirulina’y:
biyomedikal uygulamalar i¢in potansiyel bir farmasotik yapmaktadir. Son yillarda farmasotik
arastirmalarda, sistemik ilaclarin kontrollii salimi biiylik ilgi uyandirmaktadir. Bu
calismamizda yeni bir yontem olarak gelistirecegimiz nano/mikro gozenekli makrosiinger
sistem teknolojisi de bu ihtiyaca cevap veren, gézenekli, polimerik makrokiire sistemleridir.
Amag: GBM tedavisinde yeni bir ilag tasiyici sistem gelistirerek i¢ine spirulina etken maddesi
yiiklenmesidir.Materyal-Metot: Nano/mikro gdzenekli aljinat makrosiingerler, agaroz jelden
kuyucuklu kalip elde edildikten sonra bu kalibin iizerindeki kuyucuklara su ile %2 ve %4 low
viskoz Aljinat konsantrasyonunda hazirlanan sodyum aljinat ¢ozeltisi eklenerek hazirlandi.
Nano/mikro gdzenekli aljinat makrosiingere sisme kapasitesi, SEM, FTIR ve reometre
analizleri ile karakterizasyon testleri gerceklestirildi. Yiiklenen spirulinanin proteinin salim
profilinin ve yiikleme verimliliginin belirlenmesi i¢in mikro BCA testi uygulandi. Bulgular:
Makrosiingerlerin sisme 6zellikleri, kapsiillerin 14 giin boyunca kiiltiir besiyerinin iginde sivi
tutma kapasitesi ve buna bagh olarak hacminde olusan degisiklik ile belirlendi. Kapsullerin
yapilan inceleme sonucu tasidiklari por gapinin farkli boyutlarda oldugu tespit edildi.
Malzemede artan shear strese bagli olarak viskozitede azalma goriildii. Mikro BCA testi
sonras1 spirulina proteinin basarili bir sekilde makrokapsiil igerisine yliklendigi tespit
edildi.Sonug: Calismamizda GBM hastaliginda tedavi amaciyla kullanilabilecek makrosiinger
aracili ila¢ salinim sistemi gelistirilmistir. Bir sonraki basamak olarak ¢alismamizda spirulina
iceren alginat silingerlerin T98G hiicreleri {izerindeki etkileri ve anti-metaztaz ve
antianjiyojenik potansiyelleri in-vitro ortamda test edilecektir. Olumlu sonuglar alindiginda
gelistirilmis olan spirulina igeren ila¢ salinim sisteminin iyilestirici etkileri gelecek
caligmalarda in-vivo olarak gozlemlenmesi planlanmaktadir. Hastalarin maddi agidan daha
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kolay ulagabilecegi etken madde iceren non-farmakolojik ajan ile tedavi edilebilmesinde
kullanilabilecek makrosiinger aracili ilag salim sistemleri konusunda derinlemesine bir bilgi
elde edilmis olacaktir.
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OZET

Kanser, diinyada morbidite ve mortalitenin 6nde gelen nedenlerinden biridir. Doksorubisin
(DXR), genis spektrumlu antrasiklin tiirevi antibiyotiklerden biri olarak kanser tedavisinde
kullanilmaktadir. Vitis vinifera L. (VIT)’nin giiclii bir antioksidan &zelliginin oldugu ve
serbest radikalleri temizleme kapasitesinin yiiksek oldugu bildirilmistir. Bu c¢alismada,
ratlarda DXR kaynakli kalp hasarina kars1 VIT etkisinin arastirilmast amaglanmastir.

30 adet erkek rat, rasgele her grupta 6 hayvan olacak sekilde 5 gruba ayrilmistir: Kontrol
grubu: Ad libitum su ve yemle beslenen grup. Sham grubu: 14 giin gavajla distile su verilen
sicanlara, deneyin 5. giiniinde intraperitoneal (i.p.) serum fizyolojik uygulamasi yapilan grup.
DXR Grubu: Deneyin 5. Giinii 15 mg/kg tek doz i.p. DXR uygulanan grup. DXR+VIT: 14
giin boyunca gavajla 120 mg/kg VIT uygulanan siganlara deneyin 5. Giinii 15 mg/kg tek doz
i.p. DXR uygulanan grup. VIT: 14 giin boyunca gavajla 120 mg/kg VIT uygulanan grup. Son
ilag uygulamasindan 24 saat sonra deney hayvanlar1 anestezisi altinda sakrifiye edilerek kan
ve kalp dokular1 alinarak incelenmistir.

DXR grubunda kas liflerinde diizensizlesme, ayrilma ve bozulma, kas lifleri arasinda
kollajendz madde birikimi, damarlarda konjesyon goriilmiistii. Immunohistokimyasal
incelemelerde DXR grubunda kaspaz-3, NF-xB-p65 (Niikleer Faktor-kappa B-p65), TNF-a
(Tiimér Nekroz Faktorii-o) yogun bir boyanma goriiliirken, DXR+VIT grubunda boyanmanin
siddeti 6nemli derecede azalmigtir. TOS (Total Oksidan Seviye) ve TNF-a diizeyleri DXR
grubunda anlamli artarken, DXR+VIT grubunda ise azalmistir. TAS (Total Antioksidan
Seviye) diizeyi ise VIT ve DXR+VIT gruplarinda anlamli olarak artmistir.

DXR’nin apoptotik siireci hizlandirdigi, oksidatif stresi ve inflamasyonu arttirdigi
goriilmiistiir. VIT’in ise kardiyak yeniden yapilanmayi hizlandirdigi ve DXR kaynakli kalp
hasarina kars1 koruyucu bir etkisinin oldugu goriilmiistiir.

Anahtar Kelimeler: Doksorubisin, Vitis vinifera L., Kaspaz-3, NF-kB-p65, TNF-a
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GIRIS

Doksorubisin (DXR), Ozellikle meme kanseri ve c¢esitli l6semiler olmak ftizere cesitli
malignite tiplerini tedavi etmek i¢in kullanilan bir antrasiklin kemoterapdtik ajandir (1). DXR,
kemoterapi goren hastalarda Onemli mortalite ve morbiditeye yol agabilen ciddi
kardiyotoksisiteye neden olur (1).

DXR’nin antitiimor ve antimikrobiyal aktivite agisindan ¢ok etkili oldugu gosterilmis olsa da,
giderek artan sayida ¢alisma doksorubisinin neden oldugu potansiyel kardiyotoksisiteyi ortaya
koymaktadir (2). DXR kaynakli kardiyotoksisitenin mekanizmasi tam olarak anlasgilmamastir,
ancak birka¢ calisma bazi ipuglar1 saglamistir. Bunlar arasinda oksidatif stres, inflamatuar
yanit, endoplazmik retikulum stresi, apoptozis, iyon kanallarinin disfonksiyonu ve otofaji,
doksorubisin kaynakli kardiyotoksisite siirecinde yer aldigi bulunmustur (3). Mitokondri,
enerji tretimini degistirerek, reaktif oksijen tiirleri (ROS) {ireterek ve hiicre 6liim yollarinm
aktive ederek DXR kaynakli kardiyotoksisitede dnemli bir rol oynar (4).

DXR kaynakli kardiyotoksisitede, toksisiteyi hafifletmek ic¢in antioksidanlarin kullanimin
arastirmak icin cok sayida aragtirma yapilmis ve tartismali sonuclar elde edilmistir. Hayvan
deneyleri genellikle antioksidanlarin ve/veya ROS temizleyicilerinin DXR ile birlikte
uygulanmasini igermis ve genel olarak olumlu sonuglar vermistir. C, E gibi vitaminlerin
kardiyomiyositlerde veya kardiyak hiicre hatlarinda oksidatif stresi bastirdigi gosterilmistir
(5). Antioksidanlarin birlikte uygulanmasinin ayrica DXR kaynakli kardiyomiyopatinin in
vivo kemirgen modellerinde kardiyak disfonksiyonu hafiflettigi gosterilmistir (6). Vitis
vinifera, diinya c¢apinda yetistirilir ve terapdtik uygulamaya sahip oldugunu gosteren
caligmalar bulunmaktadir. Kanitlanmig anti-inflamatuar, antioksidan, antimikrobiyal ve yara
iyilestirici ozellikleri vardir (7). Biz de arastirmamizda bu nedenle liziim (Vitis vinifera L.)
(VIT) ile ilgili bir calisma yapmay1 tercih ettik. Calismamizin amaci, ratlarda DXR kaynakli
kalp hasarina kars1 VIT ¢ekirdegi ekstrakti etkisinin arastirmaktir.

MATERYAL-METOT

Afyon Kocatepe Universitesi Hayvan Deneyleri Yerel Etik Kurulundan 08.11.2023 tarihli
49533702 sayili 116 numarali karar ile etik kurul onay1 alinmustir.

Ratlar 21-22 derece arasinda, 12 saat aydinlik 12 saat karanlik ortamda bakilmis ve ad
libutium beslenme rejimi uygulanmistir. 30 adet erkek rat, rasgele her grupta 6 hayvan olacak
sekilde 5 gruba ayrilmistir: Kontrol grubu: Ad libitum su ve yemle beslenen grup. Sham
grubu: 14 giin gavajla distile su verilen siganlara, deneyin 5. giiniinde intraperitoneal (i.p.) SF
uygulamasi yapilan grup. DXR Grubu: Deneyin 5. Giini 15 mg/kg tek doz i.p. DXR
uygulanan siganlardan olusan grup. DXR+VIT: 14 giin boyunca gavajla 120 mg/kg Vitis
vinifera L. (VIT) ¢ekirdegi ekstrakti uygulanan si¢anlara deneyin 5. Giinii 15 mg/kg tek doz
i.p. DXR uygulanan siganlardan olusan grup. VIT: 14 giin boyunca gavajla 120 mg/kg VIT
cekirdegi ekstrakti uygulanacak siganlardan olusan grup.

Son ila¢ uygulamasindan 24 saat sonra deney hayvanlar1 Ketamin (90 mg/kg) / Xylazin (8-10
mg/kg) anestezisi altinda sakrifiye edilerek kalp dokular1 alinmistir. Dokular histopatolojik
incelemeler icin %10 noétral tamponlu formaldehit soliisyonu ig¢ine alinmistir. 72 saat
formaldehit i¢inde kaldiktan sonra bir gece akarsu altinda yikanmistir. Rutin histolojik takip
islemlerinden gegirildikten sonra dokular parafin bloklara gomiilmiistiir. Parafin kesitlerden
Sp kalinliginda kesitler alinmistir. Histolojik incelemeler icin kesitler histokimyasal ve
immunohistokimyasal olarak boyanarak 151k mikroskobunda degerlendirilmistir.

Hematoksilen-Eozin (HE)
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Hematoksilen-Eozin boyama i¢in alman kesitler 1 gece 60°C’lik etiivde bekletilip
deparafinizasyon islemi yapildiktan sonra 15 dakika ksilole alinmistir. Daha sonra sirasiyla
10’ar dakika %100- %96- %90-%80- %70 alkolden gecirilerek distile su ile yikanmistir.
Harris Hematoksilen’de 2 dakika boyanmustir. %1 asit-alkol karigtmina batirilip tekrar 2
dakika akar suda yikanmistir. 2 dakika Eozinde bekletilip %70, %80, %96, %100 alkolden
gegirilerek 5 dakika ksilole alinmigstir. Son olarak entellan ile kapatilarak incelemeye hazir
hale getirilmistir. Hazirlanan preparatlar Eclipse E-600 Nikon, Japan fotomikroskopta ve
goriintii analiz sistemi (NIS Elements Nikon, Japan) ile incelenerek degerlendirilmis ve
fotograflanmistir. Degisikligin derecesine ve yayginligina baglh olarak semi-kantitatif olarak
skorlandi. Hazirlanan preparatlardaki alanlarda goriilen kas liflerinde diizensizlesme, ayrilma
ve bozulma, kas lifleri arasinda kollajen6z madde birikimi, damarlarda konjesyon 0’dan 3’e
kadar derecelendirilmistir.

Immunohistokimyasal Analiz

Parafin bloklardan 5p kalinliginda kesitler alindiktan sonra deparafinize edildi. H2O> ve UV
blok soliisyonu ile muamele edildikten sonra Kaspaz-3, NF-«kB-p65, TNF-a ile 60 dk. inkiibe
edildi. Sekonder antikor ve Strepavidin HRP ile 30 dk oda 1sisinda inkiibe edildi. DAB (3,3’-
diaminobenzidine) soliisyonu damlatilarak goriintii sinyali alindiktan sonra Mayer’s
hematoksilen ile zit boyamasi yapilan dokular entellan ile kapatildi. Tiim preparatlar Eclipse
E-600 Nikon, Japan fotomikroskopta ve goriintii analiz sistemi (NIS Elements Nikon, Japan)
ile incelenerek degerlendirildi ve fotograflandi. Immiin boyanmanin siddeti (0, -) negatif
boyanma, (1, +) fokal ve zayif boyanma, (2, ++) yaygin ve normal boyanma ve (3, +++)
yogun ve gii¢lii boyanma olacak sekilde semi-kantitatif olarak skorlandi (8).

Biyokimyasal Analiz

Sican kan ornekleri katki maddesi icermeyen biyokimya tiiplerine yerlestirildi ve 10 dakika
boyunca 3500 rpm'de santrifiij edildi. TNF-a, Serum Toplam Oksidan Durumu (TOS) ve
Toplam Antioksidan Durumu (TAS) o6lgiimleri Rel Assay Diagnostics TOS ve TAS 6l¢iim
kitleri (Mega Tip San ve Tic Ltd Sti, Sahinbey/Gaziantep/Tiirkiye) kullanilarak
gerceklestirildi. Absorbans okumalart ELISA okuyucusu kullanilarak alindi.

Istatistiksel Analiz

Kalp dokusunda goriilen histopatolojik sonuglar gruplar arasinda karsilastirildi. Dagilimlarin
normalligini belirlemek i¢in Shapiro-Wilk W testi ve Kruskal-Wallis H testi kullanildi.
Normal dagilim gosteren degiskenler i¢in Tukey testi, normal dagilim gostermeyen
degiskenler icin Mann Whitney-U testi kullanildi. Tiim veriler SPSS v. 24 (SPSS Inc.,
Chicago, IL, ABD) istatistik programi kullanilarak analiz edildi ve p < 0.05 istatistiksel olarak
anlamli kabul edildi.

BULGULAR

Histopatolojik Analiz Sonuclari

Hematoksilen-Eozin (HE) ile boyanmis kontrol, Sham ve VIT gruplarinda kalp dokusunun
normal histolojisi goriilmektedir (a, b, h). Doksorubisin (DXR) grubunda, kas liflerinin
dejenerasyonu (yesil ok) (c), kas lifleri arasinda tek veya grup halinde vakuol benzeri yapilar
(siyah ok) (d), damarlarda konjesyon (kirmizi ok) (e, f) dikkat ¢eken bulgular olmustur.
DXR+VIT grubunda normale yakin kalp histolojisi goriilmektedir (g) (Resim 1, Sekil 1).
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Resim 1. Boyanma sonrasi1 Kontrol, Sham, DXR, DXR+VIT, VIT gruplarinda kalp dokusunun histopatolojik sonuglari. a, c,
e, f, g dlgek cubugu = 100 pm, x 200. b, d, h 6l¢ek ¢ubugu = 50 um, x 400. Hematoksilen-Eozin (HE): a, b, ¢, d, g, h. Martius
Scarlet Blue (MSB): e, f.
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Sekil 1. Kalp dokusunda gruplar arasindaki histopatolojik bulgularin skor sonuglari. **p<0.001. DXR: Doksorubisin, VIT:
Vitis vinifera L.

Immunohistokimyasal Analiz Sonuclart

Immunohistokimyasal inceleme sonrasinda kontrol (A, B, C), Sham (D, E, F), VIT (M, N, O)
gruplarinda Kaspaz-3, NF-kB-p65, TNF-a immunreaktivitesi goriilmemistir. DXR grubunda
ise Kaspaz-3, NF-kB-p65, TNF-a yogun boyanma (+++) dikkat ¢ekmektedir (G, H, I). Tedavi
grubu olan DXR+VIT grubunda ise, DXR grubuna gore karsilagtirildiginda daha az boyanma
(++, +) gortilmiistir (J, K, L) (Resim 2, Sekil 2).
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Resim 2. Kontrol, Sham, DXR, DXR+VIT, VIT gruplarinda kalp dokusunun Kaspaz-3, p65 Niikleer Faktor-kappa B (NF-
kB-p65), Tiimdr Nekroz Faktorii- alfa (TNF-o) immunreaktivitesi. A, B, C, D, E, F, M, N, O 6l¢ek cubugu = 100 um, x 200.
G, H, L, J, K, L 6lgek gubugu = 50 um, x 400.
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Sekil 2. Kontrol, Sham, DXR, DXR+VIT, VIT gruplarinda Kaspaz-3, TNF-a, NF-kB-p65 skor sonuglari. **p<0.001. DXR:
Doksorubisin, VIT: Vitis vinifera L.

Biyokimyasal Analiz Sonuclart

Serumda Timor Nekroz Faktorii o (TNF-a), Toplam Oksidan Durum (TOS) ve Toplam
Antioksidan Durum (TAS) serum diizeyleri incelendi ve degerlendirildi. Kontrol grubu ile
DXR grubu arasinda TNF-a diizeyleri karsilagtirildiginda anlamli bir fark gézlendi (p
<0,001). Ayrica, DXR ile kontrol, sham ve DXR + VIT arasinda anlaml1 bir fark bulundu (p
<0,001). TOS diizeyleri DXR grubunda daha yiiksekti, ancak DXR+VIT grubunda anlamli
sekilde azaldi (p <0,001). TAS diizeyleri VIT grubunda en yiiksekti (p <0,001). Ayrica,
DXR+VIT grubu TAS diizeylerinde DXR grubuna kiyasla anlamli bir artis gdsterdi (p
<0,001) (Sekil 3).
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Sekil 3. Kontrol, Sham, DXR, DXR+VIT, VIT gruplarinda serumda TAS, TOS, OSI ve Tiim&r Nekroz Faktorii o (TNF- o)
diizeyleri. *p<0.05, **p<0.001. DXR: Doksorubisin, VIT: Vitis vinifera L.

TARTISMA

Antrasiklin ilaglarindan biri olan doksorubisin (DXR), kanser tedavisinde yaygin olarak
kullanilmaktadir (9). Bununla birlikte, antrasiklin kaynakli kardiyotoksisite genel morbidite
ve mortalite nedeniyle klinik uygulamasini biiyiik 6l¢iide sinirlamistir (10).

Calismamizda DXR’nin kas liflerinin dejenerasyonuna neden oldugu goriilmiistiir. Yani sira
kas lifleri arasinda vakuol benzeri yapilar goriilmistiir. Yapilan bir calismada DXR
tedavisinin doza bagh toksik kardiyomiyopatiye neden oldugu Taramali Elektron Mikroskobu
ile gosterilmistir. Hasarli mitokondri ve miyofibriler diizensizlik fotograflanmistir (11).
Arastirma bulgularimiz yapilan c¢alismalarla uyumludur. Yetiskin kalp dokusundaki
kardiyomiyositler rejenerasyon yetenegini kaybettiginden, kardiyomiyosit kaybi DXR
kaynakl kalp yetmezligine neden olabilmektedir (12).

Bircok bitkide bulunan ve iizerinde en ¢ok calisilan sekonder metabolitler arasinda yer alan
fenolik bilesiklerdir. Vitis vinifera gekirdeginin, antioksidan ve anti-inflamatuar 6zelliklere
sahip proantosiyanidinler ve flavonoidlerin varligi nedeniyle bir¢ok ¢alismada kullanilmistir
(13). Ozellikle Vitis vinifera’da bulunan flavonoidler (kuersetin, mirisetin, katesin ve
epikatesin) antiinflamatuar, antimikrobiyal, noroprotektan ve hepatoprotektan ozelliklere
sahiptir(14). Vitis vinifera’da bulunan resveratroliin, iilseratif kolit patogenezinde énemli bir
rolii olan TNF-q, IL-6, IL-8 ve COX-2 gibi inflamatuar sitokinleri azalttig1 ve antiinflamatuar
etkiye sahip oldugu bildirilmistir (15). Sicanlarda DXR kaynakli miyokardiyal hasar tizerinde
Ghrelin’in etkisinin arastirildigi bir calismada, DXR’nin oksidatif hasar1 ve inflamasyonu
arttirdig1 gosterilmistir (16). Kelidonik asitin DXR kaynakli kardiyak toksisite lizerindeki
etkisinin degerlendirildigi ¢alismada, dort hafta boyunca Kelidonik asit uygulanan siganlarda
kreatin kinaz-miyokardiyal bant (CK-MB), laktat dehidrogenaz (LDH), aspartat
aminotransferaz (AST) ve kardiyak troponin-T gibi kardiyak belirteclerin seviyesinin
diistiigii, miyokardiyal hasarin azaldig1 ve kardiyak disfonksiyonun iyilestigi gosterilmistir
(17). Tsarouchi ve ark.’nin Parkinson hastaligiiizerinde yaptiklar1 arastirmada Vitis
vinifera'nin olas1 noroprotektif etkisi oldugu gosterilmistir (18). Yaptigimiz c¢alismada da
VIT’in, DXR kaynakli kalp hasarimi azalttigi goriilmiistiir. Ozellikle DXR+VIT grubunda da
gorlilmiistiir ki VIT icerdigi fenolik bilesikler ve flavonoidlerden dolayi, DXR’nin olas1
etkilerini azaltmustir. Vitis vinifera ¢ekirdeklerinin anti-inflamatuar ve antioksidan etkisi, L6,
TNFo ve NF-kB gibi inflamatuar medyatorlerde azalmaya bagli olarak farkli ¢alismalarda
kanitlanmistir (19). Calismamizda da immunohistokimyasal olarak inceledigimiz Kaspaz-3,
NF-kB-p65 ve TNF-a immunreaktiviteleri DXR grubunda artmigti. Bu sonu¢ DXR’nin
apoptotik siireci hizlandirdigi ve inflamatuar sitokinleri arttirdigini dogrulamistir. Tedavi
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grubu olan DXR+VIT grubunda ise, VIT’in antiapoptotik ve antiinflamatuar etkisini
gostererek kardiyoprotektif 6zellikte oldugu goriilmiistiir.

Vitis vinifera antosiyanidinlerinden biri olan malvidin, artritli siganlarda insan makrofajindan
kaynaklanan inflamasyonu inhibe etmistir (20). Flavonoidler, resveratrol ve antosiyanidinler
gibi fenolik bilesikler, kolit remisyonu iizerinde yararh etkilere sahip olabilecek siyah {iziim
cekirdegi Oziitlerinin en olasi bilesenleridir (21). Fermente edilmis asma yapragi 6zlerinin
(Vitis vinifera L.), 6zellikle kat1 ortamda yapilan fermantasyonlarda, biyoaktif bilesiklerini ve
antioksidan aktivitesini artirdig1 gosterilmistir. Ek olarak, fermente edilmis asma yapraklartyla
yapilan yogurtlar, laktik asit bakterilerinin ¢ogalmasini engellemeden mikrobiyal biiylimeyi
engelleme potansiyeline sahiptir (22). Arastirmamizin biyokimyasal sonuclar1 da daha once
yapilan ¢alismalar1 dogrulamistir. TAS seviyesi VIT grubunda yiiksektir. Icerdigi fenolik
bilesiklerden kaynakli olarak DXR kaynakl1 inflamasyonu azaltmistir.

Sonug olarak, Vitis vinifera L., DXR kaynakli kalp hasarina karsi koruyucu bir etki
gostermigtir. DXR kaynakli kalp hasarinda Vitis vinifera L.’nin etkisnin gosterildigi bir
caligmaya rastlanmamistir. Bu nedenle arastirmamiz 6zgilin olmasmin yani sira daha sonra
yapilacak ¢alismalar icin ortaya koydugu histokimyasal, immunohistokimyasal ve
biyokimyasal sonuglarla yardimci olacaktir.

KAYNAKCA

1. Palvia A, Damera A, Nandi A, Magar S, Patidar S, Kasarla S, vd. Cardio-Oncology’s modern
approaches to prevent doxorubicin-induced cardiotoxicity: A systematic review. Cureus. 2024;16(8):e66215.

2. Kalyanaraman B. Teaching the basics of the mechanism of doxorubicin-induced cardiotoxicity: have we
been barking up the wrong tree? Redox Biol. 2020;29:101394.

3. Rawat PS, Jaiswal A, Khurana A. Doxorubicin-induced cardiotoxicity: an update on the molecular

mechanism and novel therapeutic strategies for effective management. Biomed Pharmacother. 2021;139:111708.

4. Wu B, Leung K, Poon E. Mitochondrial-targeted therapy for doxorubicin-induced cardiotoxicity. Int J
Mol Sci. 2022;23:1912.
5. Yamanaka S, Tatsumi T, Shiraishi J, Mano A, Keira N, Matoba S, vd. Amlodipine inhibits doxorubicin-

induced apoptosis in neonatal rat cardiac myocytes. ] Am Coll Cardiol. 2003;41:870-878.

6. Tesoriere L, Ciaccio M, Valenza M, Bongiorno A, Maresi E, Albiero R, vd. Effect of vitamin A
administration on resistance of rat heart against doxorubicin-induced cardiotoxicity and lethality. J Pharmacol
Exp Ther. 1994;269:430.

7. Niknami E, Sajjadi S, Talebi A, Minaiyan M. Protective effect of vitis vinifera (black grape) seed
extract and oil on acetic acid-induced colitis in rats. Int J Prev Med. 2020;11:102.

8. Sarman E. Effect of Cucumis Melo Var. agrestis Naudin on doxorubicin-induced cardiotoxicity in rats.
Cukurova Med J. 2024;49(2):353-62.

9. Seara F, Kasai-Brunswick T, Nascimento J, Campos-de-Carvalho A. Anthracycline-induced
cardiotoxicity and cell senescence: new therapeutic option? Cell Mol Life Sci. 2022;79(11):568.

10. Ibanez B, Moreno-Arciniegas A. The quest for an early marker of anthracycline-induced cardiotoxicity.

JACC Basic Transl Sci. 2022;7(1):11-3.

224

@& nichecongress.com 26-28 September 2024 (©) Sakarya/ TURKIYE



16" National 2" International
. Full Text Book
Congress of Histology and Embryology

11. Borlak J, Ciribilli Y, Bisio A, Selvaraj S, Inga A, Oh J, vd. The Abl1 tyrosine kinase is a key player in
doxorubicin-induced cardiomyopathy and its p53/p73 cell death mediated signaling differs in atrial and
ventricular cardiomyocytes. J Transl Med. 2024;22(1):845.

12. Liao H, Ding W, Zhang N, Zhou Z, Ling Z, Li W, vd. Activation of AMPKa2 attenuated doxorubicin-
induced cardiotoxicity via inhibiting lipid peroxidation associated ferroptosis. Free Radic Biol Med.
2023;205:275-90.

13. Hemmati A, Foroozan M, Houshmand G, Moosavi Z, Bahadoram M, Maram N. The topical effect of
grape seed extract 2% cream on surgery wound healing. Glob J Heal Sci. 2014;7:52-8.

14. Nassiri-Asl M, Hosseinzadeh H. Review of the pharmacological effects of Vitis Vinifera (Grape) and its
bioactive constituents: An update. Phythoter Res. 2016;30:1392-403.
15. Bereswill S, Mufioz M, Fischer A, Plickert R, Haag L, Otto B. Anti-inflammatory effects of resveratrol,

curcumin and simvastatin in acute small intestinal inflammation. PLoS One. 2010;3(5):e15099.

16. Peng Y, Zhang P, Zou P, Zhou Y, Shao L. The protective effect of Ghrelin peptide on doxorubicin
hydrochloride induced heart failure in rats. J Cardiothorac Surg. 19(1):508.

17. Khairnar S, Kulkarni Y, Singh K. Cardioprotective effect of chelidonic acid against doxorubicin-
induced cardiac toxicity in rats. Rev Port Cardiol. 2024;S0870(24):264—6.

18. Tsarouchi M, Fanarioti E, Karathanos V, Dermon C. Protective effects of currants (Vitis vinifera) on
corticolimbic serotoninergic alterations and anxiety-like comorbidity in a rat model of parkinson’s disease. Int J
Mol Sci. 2022;24(1):462.

19. Ismail A, Salem A, Eassawy M. Hepatoprotective effect of grape seed oil against carbon tetrachloride
induced oxidative stress in liver of gamma-irradiated rat. J Photochem Photobiol. 2016;160:1-10.

20. Decendit A, Mamani-Matsuda, M Aumont V, Waffo-Teguo P, Moynet D, Boniface K. Malvidin-3-O-
beta glucoside, major grape anthocyanin, inhibits human macrophage-derived inflammatory mediators and
decreases clinical scores in arthritic rats. Biochem Pharmacol. 2013;86:1461-7.

21. K6rési L, Molnar S, Teszlak P, Dornyei A, Maul E, Tépfer R, vd. Comparative study on grape berry
anthocyanins of various teinturier varieties. Foods. 2022;11:3668.

22. Freitas L, Sousa-Dias M, Paula V, Dias L, Estevinho L. Fermented grapevine leaves: Potential

preserving agent in yogurt. Foods. 2024;13(13):2053.

225

@ nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE



16" National 2" International
. Full Text Book
Congress of Histology and Embryology

EVALUATION OF MICROSATELLITE INSTABILITY (MLH-1, PMS-2) IN
GRANULOSA CELLS OF PATIENTS UNDERGOING IN VITRO
FERTILIZATION TREATMENT

FiLiZ YILMAZ, ASSISTANT PROFESSOR, M.D 12

1 Hitit University Erol Olcok Research and Training Hospital, IVF Center, Corum, Turkey,
drfilizyilmaz@gmail.com

2 Hitit University, Faculty of Medicine, Department of Histology and Embryology, Corum, Turkey,
drfilizyilmaz@gmail.com

ABSTRACT

Objective: The objective of this study was to immunohistochemically evaluate the expression
of MLH-1 and PMS-2 in granulosa cells of infertile patients undergoing IVF treatment for
microsatellite instability indicating DNA repair damage.

Material and Method: This prospective study was conducted using granulosa cell samples
obtained from patients undergoing egg retrieval during ICSI/ET cycles at Hitit University IVF
Centre. 50 patients were divided into five groups according to aetiology: male factor (n = 10),
decreased ovarian reserve (n = 10), polycystic ovary syndrome (n = 10), tubal factor (n = 10),
and unexplained infertility (n = 10). The MLH-1 and PMS-2 immunostaining procedures had
been completed. A correlation analysis was conducted to examine the relationship between
MLH-1 and PMS-2 expression levels.

Results: The statistical analysis revealed that age, AMH, FSH, AFC, number of collected
oocytes, number of pronuclei, MLH-1, and PMS-2 expression level were statistically
significant (p < 0.05). The lowest MLH-1 and PMS-2 immune scores were observed in the
group with poor ovarian reserve. Pearson correlation analysis demonstrated a positive
correlation between MLH-1, PMS-2 levels and AMH, AFC, the number of oocytes collected.
Conclusion: The reduced expression of MLH-1 and PMS-2 observed in the group with
diminished ovarian reserve may be attributable to microsatellite instability. Furthermore, a
correlation was identified between MLH-1 and PMS-2 levels, and ovarian reserve indicator
tests through correlation analysis. In conclusion, our findings indicate that microsatellite
instability in granulosa cells may contribute to the development of decreased ovarian reserve.

Keywords: Granulosa cell; infertility; MLH-1; PMS-2.
INTRODUCTION

Infertility is a complex condition that affects approximately 15% of women during their
reproductive years. Infertility is defined as the inability to conceive despite regular sexual
intercourse without the use of contraceptive methods within 12 months (1). Approximately
25% of infertility cases are attributed to the male partner, 30% to the female partner, 30% to
both partners and in 15% of cases, pregnancy cannot be achieved even in the absence of a
diagnosed pathology in either partner. Recently, a number of options have been recommended
to couples experiencing infertility, a problem that is increasing in prevalence in our country on
a daily basis, depending on the specific type of infertility. The most commonly utilized of
these options is the assisted reproductive technique known as "in vitro fertilization (IVF)."

Granulosa cells represent the somatic cells of the ovarian follicle. As oocytes mature and
develop within the follicle, they engage in a highly interactive process with the granulosa
cells. The bidirectional interaction between the oocyte, follicular fluid, and granulosa cells
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surrounding the ovarian follicle is essential for the development of the oocyte and is believed
to be linked to fertilization and embryo development (2).

Microsatellites are highly polymorphic, comprising 1-6 base-pair DNA repeats that are
abundant in the eukaryote genome. It is important to note that DNA replication is not an exact
process. A number of errors can occur during the base pairing stage of replication, depending
on a number of factors, including the type of organism, age, the activity of the DNA
polymerase in that organism, and local environmental factors. These errors occur with greater
frequency in microsatellite regions, which makes it challenging for DNA polymerase to
encode with precision and has a high probability of sequence drift. In the absence of repair
mechanisms, these errors will accumulate with each replication cycle, leading to alterations in
the length of the gene locus containing microsatellites (3-5).

The best-known function of the mismatch repair system (MMR), one of the DNA repair
mechanisms, is to maintain genomic stability by correcting single base mismatches and
insertions/deletions during replication. The human MMR gene products are the MMR
proteins MSH, MLH, and PMS. These genes are involved in ensuring correct DNA synthesis
throughout replication, thereby stabilizing the genome. Microsatellite Instability (MSI) is
observed in the absence of efficient MMR gene activity (3-5).

Mutations in MMR can lead to microsatellite instability and cause Lynch Syndrome and
sporadic tumors of the uterus, ovary, cervix, breast, stomach, urinary tract, and skin. Animal
models and studies with patients with spermatogenic disorders suggest that MMR genes may
play a role in male infertility (6-9). However, microsatellite instability in the pathogenesis of
female infertility has not been investigated by MMR.

The definition of the pathogenesis of any disease is a guide both in the development of a
treatment method and in the development of a diagnostic method. Therefore, we evaluated the
expression of microsatellite instability genes MLH-1 PMS-2 in granulosa cells of patients
undergoing IVF treatment for different reasons by immunohistochemical analysis.

MATERIALS AND METHODS

This prospective randomized study was performed with granulosa cells obtained from patients
who underwent OPU during the ICSI/ET cycle at Hitit University Erol Ol¢ok Training and
Research Hospital IVF Center in 2023. The study was started after the approval of the
University Ethics Committee (2023-63). Written and verbal informed consent was obtained
from all patients participating in the study before the procedure.

Fifty patients with primary or secondary infertility, aged 22-44 years, who underwent ICSI/ET
for different reasons of infertility were included in the study. Patients were divided into five
groups according to etiology: male factor (n:10), decreased ovarian reserve (n:10), polycystic
ovary syndrome (n:10), tubal factor (n:10), and unexplained infertility (n:10). Group 1: Male
factor infertility: patients whose spermiogram results could not be classified as
normozoospermic based on WHO criteria. Group 2: Decreased ovarian reserve (DOR)
group: Based on the Bologna Criteria, at least two of three characteristics must be present: a)
Advanced female age (= 40) or a risk factor for FFS), b) A previous FFS (< 3 oocytes with
conventional stimulation protocol), ¢c) Any abnormal ovarian reserve test (e.g., AFC < 5-7 or
AMH < 0.5-1.1 ng/ml). Group 3: PCOS Group: Patients diagnosed with PCOS based on
ESHRE Rotterdam 2003 criteria with two of three criteria: a. Oligo-anovulation, b. Clinical
and/or biochemical signs of hyperandrogenism, c. Polycystic ovaries on ultrasonography.
Group 4: Tubal factor group: Patients were included in this group if there was no other
cause of infertility in the examinations and tests performed in the infertility clinic, but the

227

@g nichecongress.com 26-28 September 2024 Sakarya/ TURKIYE



16" National 2" International
. Full Text Book
Congress of Histology and Embryology

cause of infertility was due to tuba uterina. Group 5: Unexplained Infertility: Female
patients in whom no anomaly was detected in infertility tests and male partners whose
spermiogram results were normozoospermic based on WHO criteria were included in the
unexplained infertility group. Exclusion criteria: Patients with a Body Mass Index (BMI)
>30 kg/m?, metabolic endocrine disorders such as hypothyroidism/hyperthyroidism, a history
of previous ovarian surgery, and baseline FSH level >15 mlU/ml were excluded.
Demographic and clinical characteristics of all patients were recorded (age, basal hormone
levels, FSH, LH, E2, AMH), basal antral follicle count, number of oocytes collected, number
of PNs.)

In the study, follitropin alfa (recombinant FSH) or human menopausal gonadotropin

(Menopur) was started for controlled ovarian stimulation from the second day of menstruation
at a dose of 150-300 units/day/SC, taking into account the patient's age, antral follicle count
and body mass index. Cetrorelix 0.25 mg/day/SC (Cetrotide) was started from the sixth day of
menstruation in patients who were to receive GnRH antagonist protocol. Follicular growth
was regularly monitored with ultrasound measurements during induction. When at least three
follicles were 18 mm or more in diameter, 250 mcg/SC choriogonadotropin alpha
(recombinant hCG) was administered. After 36 hours, OPU was performed.

In the OPU procedure, follicular fluids from the patients are obtained by aspirating the
follicles 15-20 mm in size and closest to the probe with 16 G needles at a vacuum pressure of
125 mmHg. The patient's egg collection process is completed using standard methods. Each
aspirated follicle fluid is placed separately in 60x15 mm polystyrene teeth. The follicle fluid
and the sandulus oocyte complex are extracted.

The cumulus-oocyte complex can be mechanically removed to shorten the denudation
process. The separated cumulus cells and follicular fluid are disposed of as medical waste. We
use the cells of the cumulus that will be discarded. The cells were removed from the periphery
of the oocyte using a bent insulin syringe. The material of the cumulus cells to be used in the
study will not affect the treatment of the patients. In addition, no clinical interventional
procedures were performed in addition to the routine (10). The separated cumulus cells were
spread on polylysine slides under a stereo-microscope. The specimens were allowed to dry at
room temperature for 30 minutes. After drying, the cells were fixed with formalin. All
collected specimens were stored at +4°C in a dry place without light for simultaneous
examination (11).

Immunohistochemistry

Granulosa cell smear preparations were analyzed in Hitit University. Immunohistochemically,
MLH-1 (CLONE: ES05, Novocastra, 1/100 dilution, catalog number: MLH1-L-CE-S) and
PMS-2 (Clone MOR4G, 1/100 dilution, catalog number: PMS2-L-CE-S) primary antibodies
were used. At least five high-power fields were evaluated for each granulosa, and the staining
rate of granulosa cells was calculated. The mean percentage of stained granulosa cells was
determined and classified into three categories as follows: negative, < 1%; 1st group, 1-50%;
2nd group, 51-100% positive cells (12). Photographs of the preparations were taken with an
Olympus BX 15 Microscope in the research laboratory of Hitit University Faculty of
Medicine.
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Statistical Analysis

The IBM SPSS 25.0 package program (IBM Corp., Armonk, NY, USA) was used for analysis.
The Kolmogorov-Smirnov test was used to assess the adherence to normal distribution.
Differences between groups were determined by the Student t-test for normally distributed
variables and the Mann-Whitney U test for non-normally distributed variables. In the study,
the comparison of MLH-1 PMS-2 levels with age, AMH, LH, FSH, E2, AFC, oocyte number,
and PN number was evaluated by Pearson correlation analysis. The statistical significance
level was accepted as p<0.05.

RESULTS

A total of 50 patients, including ten females in each group, participated in the study. The
clinical and biochemical characteristics of the patients are shown in Table 1. All the data are
given as mean + standard deviation. Firstly, when we compared the data of the five groups, a
statistical difference was observed between AMH, FSH, number of antral follicles (AFC), and
number of oocytes retrieved (p< 0.05). There was no statistical difference between groups for
age, LH, E2, and PN count. In DOR group comparisons, low AMH, low AFC, and low oocyte
count in DOR group showed statistical significance compared to the other groups. In PCOS
group, high AFC and high oocyte count showed statistical significance.

The data obtained demonstrated statistical significance in the DOR and PCOS groups, which
are characteristic findings of patients with poor ovarian reserve and PCOS. This demonstrates
that the groups in our study were successfully designed.

Data on MLH-1 and PMS-2 immunostaining scores are shown in figure 1-2. When the five
groups in the study were compared, MLH-1 and PMS-2 immunostaining scores showed
statistical significance (p<0.05). In DOR group, MLH-1 and PMS-2 immunostaining
positivity was not observed. Except for DOR Group, no statistical difference was observed
between the other groups. This shows us that there is a loss of MLH-1 and PMS-2 expression
in the decreased ovarian reserve group.

Table-2 shows us the results of correlation analysis. AMH has negatively correlation with
FSH. AMH has positively correlation with AFC, collected oocyte number, PN number, MLH-
1 and PMS-2. MLH-1and PMS-2 have positively correlation with AMH, AFC and collected
oocyte number.

DISCUSSION

Infertility may result from a variety of factors, including genetic, epigenetic, endocrine, or
environmental changes. A number of studies with infertile patients or animal models have
indicated that genes involved in DNA repair mechanisms and epigenetic factors may play a
role in the etiology of infertility. The objective of this study was to investigate the expression
of the MLH-1 and PMS-2 genes, which are among those involved in MMD (one of the DNA
repair mechanisms), in granulosa cells of female patients undergoing IVF treatment.

The study revealed statistically significant differences between the groups with regard to age,
AMH, FSH, AFC, the number of oocytes collected, and the number of PNs. No statistically
significant differences were observed between the groups with regard to LH, E2, and embryo
counts. The definition of poor ovarian reserve already includes advanced age, low AMH, high
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FSH, and low AFC. Accordingly, the statistical disparity between the groups demonstrates the
efficacy of our group design.

Karahan and et. showed that loss of MLH-2 and MLH-6 expressions was correlated with the
right colon localisation, poor and mucinous differentiation. They arouse suspicion colorectal
cancer develop through microsatellite instability(12). The absence of MLH-1 and PMS-2
immunostaining in the DOR group showed us that these markers may play a role in the
pathogenesis of decreased ovarian reserve. In addition, the positive correlation between MLH-
I, PMS-2 and AMH, AFC, and collected oocytes number, which we observed in the
correlation analysis results, also supports our findings.

It was reported that male mice deficient in PMS-2, a key protein for DNA mismatch repair,
had reduced spermatozoa and reduced fertility (13). Another study reported MSI within
testicular cancer complimented with reduced MLH-1 and MLH-2 expression (14). Varyant
MLH-1 females had fewer follicles, thus, suggesting chromosomal crossover events during
meiosis were reduced (15). Previous work suggests mice that do not have a MLH1 functional
gene, have MSI and show increases in morbidity, lenfoma development and different
gastrointestinal related tumors(16). So, we showed that MLH-1 and PMS-2 were absent in
DOR group. We commented that MSI reduced ovarian reserve and caused infertility.
Limitations: We need larger group designs (with more patients) to be able to defend our
results more strongly. We could not include the levels of MLH-1 and PMS-2 in the tissue and
blood in the study. In our next study, we will add tests that measure the genetic and molecular
expression level, such as ELISA or PCR.

CONCLUSION

The reduced expression of MLH-1 and PMS-2 observed in the group with diminished ovarian
reserve may be attributable to microsatellite instability. Furthermore, a correlation was
identified between MLH-1 and PMS-2 levels, and ovarian reserve indicator tests through
correlation analysis. In conclusion, our findings indicate that microsatellite instability in
granulosa cells may contribute to the development of decreased ovarian reserve. The data
obtained thus far suggest that further research into the pathogenesis of infertility may yield
new insights and, consequently, new diagnostic or therapeutic methods for molecules
associated with microsatellite instability.

Table-1: The clinical and biochemical characteristics of the patients. All the data are given as mean +/- standard deviation.

Age AMH LH FSH E2 AFC 0ocyYsT PN

MALE FACTOR Mean 28,5000 3,6850 5,7700 5,9500 38,6600 14,5000 8,3000 3,3000
N 10 10 10 10 10 10 10 10

Std. Deviation 3,77859 1,58635 1,89388 1,27911 11,74518 1,71594 2,54078 2,90784

DOR Mean 34,4000 ¥ "7010% 7,5700 9,1700 * 36,4600 5,5000 * 4,1000 % 1,6000 %

N 10 10 10 10 10 10 10 10

Std. Deviation 6,32807 ,30307 6,36380 5,70030 18,03547 1,50923 2,46982 1,64655

PCOS Mean 31,0000 4,2880 8,3310 6,5000 42,2100 26,1000 % 12,7000% 5,4000
N 10 10 10 10 10 10 10 10

Std. Deviation 3,74166 2,52546 2,93739 1,57621 10,80858 3,69534 4,59589 3,83551

TUBAL FACTOR Mean 30,6000 3,7640 5,4300 5,2100 63,2200 13,6000 8,8000 3,7000
N 10 10 10 10 10 10 10 10

Std. Deviation 4,71876 2,45285 1,62279 1,53872 44,98854 2,41293 4,58984 2,40601

UNEXPLAINED Mean 30,7000 4,7350 4,7940 5,3000 38,1600 14,3000 8,5000 4,9000
N 10 10 10 10 10 10 10 10

Std. Deviation 2,86938 2,07753 3,05989 2,63565 22,45149 3,52136 4,90465 4,25441

Table-2: The results of correlation analysis.
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AGE AMH LH FSH E2_ AFC 0OO0CYTE PN MLH-1 PMS-2
AGE Pearson Correlation i -220 .202' 143 -,096 -176 -348" -338" -335"
Sig. (2-tailed) 124 047 320 /506 222 013 /016 017 017
N 50 50 50 50 50 50 50 50 50 50
AMH Pearson Correlation -,220 1 ,023 -,386"° ,295° ,534"¢ 453" ,341° A737 A737
Sig. (2-tailed) 124 876 ,006 ,038 ,000 ,001 /015 4001 ,001
N 50 50 50 50 50 50 50 50 50 50
LH Pearson Correlation 282 023 1 358 212 118 132 085 -248 248
Sig. (2-tailed) ,047 876 ,011 140 413 1,360 /558 ,082 082
N 50 50 50 50 50 50 50 50 50 50
FSH Pearson Correlation 143 -386"" 358" 1 -114 -256 -216 ,148 -344° -344°
Sig. (2-tailed) 320 ,006 ,011 429 072 132 ,305 ,014 014
N 50 50 50 50 50 50 50 50 50 50
E2 Pearson Correlation -,096 1295° 212 -114 1 4105 155 ,042 72 A72
Sig. (2-tailed) 1506 /038 140 A29 467 283 J71 232 232
N 50 50 50 50 50 50 50 50 50 50
AFC Pearson Correlation -176 /5347 ;118 -256 4105 2 ,613% 13857 A88” A88”
Sig. (2-tailed) 222 ,000 A13 072 A67 ,000 ,006 ,000 ,000
N 50 50 50 50 50 50 50 50 50 50
COLLECTED Pearson Correlation -,348" A53” 32 -216 155 613" i1 727 4077 407"
OOCYTES Sig. (2-tailed) 013 ,001 360 132 283 ,000 ,000/ ,003) ,003)
N 50 50 50 50 50 50 50 50 50 50
PN Pearson Correlation -338" 341" ,085 -,148 ,042 385" 727 1 ,292° 292"
Sig. (2-tailed) ,016 ,015 ,558 ,305 J71 ,006 ,000 ,040 ,040
N 50 50 50 50 50 50 50 50 50 50
MLH-1 Pearson Correlation -335" AT3” -,248 -344° A72 488" 407" 292" i 1,000'
Sig. (2-tailed) ,017 ,001. ,082 ,014. 1232 ,000. ,003 ,040 ,000
N 50 50 50 50 50 50 50 50 50 50
PMS-2 Pearson Correlation -335" A73" -248 -344° A72 488" 407" 292" 1,000 i
Sig. (2-tailed) 017 ,001 ,082 ,014 232 ,000 ,003 ,040 ,000
N 50 50 50 50 50 50 50 50 50 50
Figure-1: The photos of MLH-1 immunohistochemical stain in five groups.
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Figure-2: The photos of PMS-2 immunohistochemical stain in five groups.
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PREEKLAMPSININ GOBEK KORDONU MEZENKIMAL STROMA
HUCRELERININ VEGFR-2 iFADESI UZERINE ETKISI

IBRAHIM ALPTEKIN ,BILGE SERDAROGLU !, EZEL ERKAN!, DERYA UYAN
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OZET

Giris: Embriyon dis1t mezoderm erken donemde kan damarlarinin olustugu bolgedir, bolge
vaskiilogenezde etkili VEGR-2 (Flk1+) hiicreleri igerir, gobek kordonunun gelisiminde
etkindir. Gobek kordonu stromasi; subamniyotik stroma (SA); intervaskiiler stroma (IVC),
perivaskiiler stroma (PVC) igerir. Her bolgede multipotent stroma hiicreleri bulunur (1IGK-
MSH). Bu hiicreler iizerinde yapilan ¢alismalar, hiicrelerin bolgesel farkliliklara
(proliferasyon, farklanma, immiin diizenleme) sahip oldugunu gostermektedir ve bu farkin
anjiyogenez potansiyeline de yansimasi olasidir. Preeklampsi gebeligin 24. haftasindan sonra
olusan, plasenta odakli bir gelisme anomalisidir, koryon villuslarindaki “kusurlu
anjiyogenez” sonucunda ortaya ¢iktig1 kabul edilir. Bu nedenle iGK-MSH’1n farklanma
potansiyelini etkileyebilir. Bu konuda yapilmis ¢alismalar endotel hiicreleri ve damara iliskin
yapilarla kisitlidir. Bugiine kadar bu siirecin nicel karsilastirmasini yapan bir ¢alisma
literatlirde bulunmamaktadir.

Amag: Calismamizda erken ve ge¢ donem preeklampsi olgularinin gébek kordonu
stromasinin farkli bolgelerinde (SA, IVC, PVC) VEGFR-2 dagilim1 ve yogunlugunun nicel
karsilagtirmasini yapmay1 amagladik.

Gerec-Yontem: Paraformaldehitle (%3,5) fikse edilen ii¢ ayr1 gruptan 11 er gébek
kordonunun 10um’lik kriyokesitleri VEGFR-2 antikoruyla isaretlendi, 5.75um kalinliginda
goriintiilendi, ti¢ boyutlu olarak kaydedildi. Yapilan integrasyon analizleriyle elde edilen
sinyal yogunluklar1 SPSS 23.0 programinda analiz edildi. P<0,05 anlaml1 kabul edildi.
Bulgular: Tiim gruplarda SA; IVC(p=0,003, p=0,031, p=0,000) ve PVC’ye (p=0,008, 0,02,
p=0,001 gore daha diisiik sinyal yogunlugu gosterdi. Gruplar arasi fark istatistiksel agidan
anlamli bulundu. SA, IVC ve PVC gruplarina ait sinyal yogunlugu ortalamalarinda olgu
tiirtine bagli olarak (her alan ayr1 ayr1 olgu tiirine bagh karsilastirildi) meydana gelen farklar
istatistiksel olarak anlamli bulunmadi (p=0,431; 0,355; 0,395).
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Sonug¢: Gobek kordonu stromast VEGFR-2 pozitiftir. Stromanin farkli bolgeleri VEGFR-2
ifadesi bakimindan farklidir. Preeklampsinin baglangig siiresi sinyal yogunlugunu
etkilememektedir.

Anahtar kelimeler: Preeklampsi, Anjiyogenez, VEGFR-2, Gébek Kordonu, Embriyon Dis1
Mezoderm

1. GIRIiS

Embriyon dis1 mezoderm, gebeligin erken doneminde embriyon ile plasenta arasinda baglanti
saglayan mezenkimal bag dokusudur ve baglanti sap1 olarak bilinen yapiya kaynaklik eder.
Bu yap1 daha sonra gobek kordonuna doniisiir (1-3). Ayn1 zamanda embriyon doneminde
koryon villuslarinin olusumunda ve devamliliginin saglanmasinda gérevlidir. Tiim bunlara ek
olarak vaskiilogenezde (de novo damar gelisimi) Flk-1 pozitif hemanjiyoblastlarin bulundugu
ve salgiladig1 molekiillerle uyarici etkisi bulunur (4).

Gobek kordonu fetiis ile anneyi birbirine baglayan yasamsal bir yapidir. Siradisi bir epitel
(UCE) ile gevrili; 2 arter, 1 ven ve bu damarlarin ¢evresinde embriyon dist mezodermden
koken alan 6zel bir stromaya sahiptir (5, 6). Yapilan ¢alismalarda gébek kordonu stromasinda
yer alan, subamniyotik stroma (SA), intervaskiiler stroma (IVC) ve perivaskiiler stroma
(PVC) olmak iizere birbirinden farkli 6zelliklere sahip 3 farkli anatomik bolge tanimlanmaistir.
Bu bolgelerde 6zel orijinli mezenkimal stroma hiicreleri bulunur (5) ve bu bu hiicrelerin
anjiyogenik potansiyeli gosterilmistir (7). Tiim bu nedenlerle bu hiicreler endotel farklanma
potansiyeli gdsteriyor olabilirler ve anjiyogenetik potansiyel tastyan hiicrelerin gobek
kordonundaki dagilimi bolgesel ¢esitlilik tastyor olabilir.

In-utero dénemde vaskiilogenez siirecinde etkin olan molekiil VEGF dir. Vaskiilogenez siireci
embriyon dist mezodermde yiizeylerinde VEGFR-2 (Flk-1) igeren hiicrelerin uyarilmasi ile
gergeklesir (8, 9). Dolayistyla bu molekiil hiicrelerin endotel farklanma potansiyelini
gostermek i¢in oldukca gerekli bir isaretleyicidir.

Preeklampsi gebelikte 20. Haftadan sonra meydana gelen yiiksek sistolik ve diastolik kan
basinci ve proteiniiri ile karakterize ciddi bir sendromdur (10). Hastaligin patogenezine
yonelik yapilan ¢alismalarda anjiyogenez dengesinin bozulmasinin énemli bir yeri
bulunmaktadir, erken donemde plasenta ve eklerini 6zellikle koryon villuslarini
etkilemektedir (11). Hastalik baslangig siiresine gore erken ve gec preeklampsi (EPE ve GPE)
olarak siniflandirilir. Erken donemde daha belirgin siddetli semptomlar olmas1 erken ve geg
donem siniflandirmasini da patofizyolojik agidan 6nemli bir noktaya tagimaktadir (12). Hem
anjiyogenezi bozmasi hem de koryon villuslarini etkileyen bir entite olmasi, gébek kordonu
stromasinin da etkilenebilecegini diisiindiirmektedir.

Calismamizda, gobek kordonu stromasinda bulunan hiicrelerin endotel farklanma
potansiyelinin varligini ve stromanin farkli bolgelerinde bu potansiyelin farklilik i¢erip
icermedigini, erken ve ge¢ donem preeklampsinin bu farklanma potansiyeli iizerindeki
etkisini VEGFR-2 ifade diizeyleri lizerinden karsilastirarak literatiire katki yapmay1
hedefledik.

2. GEREC VE YONTEM

2.1.Gruplarin belirlenmesi, Olgularin Temini ve Doku Takibi
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Ankara Bilkent Sehir Hastanesi Kadin Hastaliklar1 ve Dogum Anabilim Dali’ndan 33 6rnek
(Etik kurul no: 104-226-22, aydinlatilmis onamlar1 aliarak) temin edildi. Ornekler 3 ayr
gruba ayrildi. 1.grup/kontrol: Herhangi bir saglik sorunu olmayan gebelerden sezaryen ile
dogan saglikli yenidoganlardan alinan gébek kordonlari, 2. Grup/EPE: (Erken Bagslangigh
Preeklampsi): 24-34 hafta aras1 dogmus olan yenidoganlardan alinan gébek kordonlari, 3.
Grup/GPE (Geg Baglangicl Preeklampsi): >34. Hafta sonras1 dogan yenidoganlardan alinan
gobek kordonlari. Alinan 6rnekler; nekrotik, demli, piht1 igeren alanlar temizlenerek laminar
akish kabin altinda 1 cm3’liik pargalara boliindii. %3,5 paraformaldehit (PFA) igerisine atildi
ve 72 saat stireyle takip edildi. Fikse olan dokular siikroz igerisinde bekletilerek ¢cokmeleri
sagland1. Dokular, kriyomatriks (Epredia, 12542716, ingiltere) ile bloklanaraklar olusturuldu.
Bloklardan 10 pm’lik kesitler alinarak immunfloresan boyama islemleri i¢in -20°C’ye
kaldirildi.

2.2.iImmunofloresan Boyama

Her grup i¢in secgilen 6rnekler grup halinde (1 kontrol, 1 EPE, 1 GPE) boyandi, boyama islemi
oncesinde +4°C’de 1 saat siireyle bloklama islemi uygulandi. 1 saat sonunda primer antikor
(VEGFR-2-ThermoFisher Scientific, PA5-16487, Ingiltere) 1/50 seyreltme orani ile
uygulandi. Kontrol grubuna fosfat tamponlu salin (PBS, Thermo Scientific Ox0id®,
BR0014G, Ingiltere) eklendi. Ilk antikor uygulamasi sonras1 16 saat +4°C’de nemli ortamda
bekletildi. Siire sonunda 3 kez fosfat tamponlu salin PBS ile yikandiktan sonra, sekonder
antikor ugulamasi yapild1 (FITC-conjugated anti-rabbit Goat, Abcam Ab6717, Ingiltere). 2
saat 37°C’de karanlikta bekletildi. Siire sonunda PBS ile tekrar yikandi. Islem sonunda 15-20
ul Hoechst igeren kapatma mediumu (Molecular Probes, 33258, Ingiltere) kullanilarak lamel
ile kapatildi ve +4°C ye kaldirild1.

2.3.0rneklerin Goriintiilenmesi ve Degerlendirilmesi

VEGFR-2 antikoru ile boyanmis olan 3 farkli gruba ait 11 farkli olgu (Toplam 33 adet),
konfokal siiper ¢oziiniirlitk mikroskobunda (Zeiss,LSM 880, lazer giicii: 0,3%;488 nm, 6 %;
405 nm pinhole: 34 um,32 pm; master gain: 650,800) standart ve sabit ayarlar kullanildi.
Gobek kordonuna ait 3 farkli alandan (SA, IVC, PVC) toplamda 5,75 um kalinlikta 15
ardigik goriintii alindi. Alinan goriintiiler maksimum image projection (MIP) olarak
kaydedildi. Kaydedilen gériintiilerden 2048*2048 piksel®’lik alanlar segildi. Her bir olgu Zen
Black goriintiileme programinda degerlendirilerek olgtimler gerceklestirildi. Toplam 33 adet
olgu (11 kontrol, 11 EPE, 11 GPE) ayr1 ayr1 dlciilerek mean intensity ve total integrasyon
degerleri elde edildi. Hesaplanan degerler Excel 2016 programina kaydedildi ve SPSS
V22.0’da istatistiksel analiz i¢in degerlendirildi. Her bir bolge i¢in ayr1 ayr1 dl¢lim
degerlerinde gruplar aras1 farklarinin anlasilmasi i¢in One Way Anova testi gerceklestirildi.
Ayni grup igerisinde bolge i¢i farklarin anlagilmasi i¢in repeated measures of Anova testleri
gerceklestirildi. Farkli ¢ikan 6l¢timlerde gruplar arasi farki gosterebilmek i¢in Tukey ve
Benferroni posthoc testleri uygulandi. Her bir 6l¢iim i¢in p degeri <0,05 istatistiksel olarak
anlamli kabul edildi.
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Sekil 1: Doku takibi, immiinfloresan boyama, goriintiileme, analiz islemleri; A) Olgularin temini ve tasinmasi,
B) Olgularin pargalanmasi ve takip siireci C) Olgulardan kriyobloklama ve kriyokesitleme islemleri D) Olgularin
immunfloresan olarak boyanmasi E) Olgularin konfokal siiper¢dziiniirlitk mikroskobunda goriintiilenmesi E)
Olgularin Zenn Black/Pro uygulamasinda analizi

3. BULGULAR

Gobek kordonundan alinan 6rneklerde alinan sinyal yogunlugu degerlerigrafik 1’de
verilmistir. SA degerleri; IVC (p=0,003, p=0,031, p=0,000) ve PVC (p=0,008, 0,02, p=0,001)
gruplarindan anlamli sekilde diisiik bulundu (Sekil 1). Yapilan dlgiimlerde IVC ve PVC
arasinda sinyal yogunlugu agisindan olusan farklilik istatistiksel olarak anlamli bulunmadi
(p=0,293; p=0,189; p=0,106) . SA, IVC ve PVC gruplarina ait sinyal yogunlugu
ortalamalarinda olgu tiiriine bagh olarak (kontrol, EPE, GPE) meydana gelen farklar
istatistiksel olarak anlamli bulunmadi. (p=0,431; 0,355; 0,395). Sekil 2 gruplarda yapilan
gortintiileri bolgeleri ve bolgere ait grafikleri birlikte gostermektedir.

Tablo 1: Olgu tiirii ve bolgelerde 6lgiilen sinyal yogunluklar1

OLGU SA IvcC PVC
LAR

Kontro 13,74+1 16,67+1 18,00+2

1 1 71 ,04
EPE 13,63+1 15,75+, 17,3042

,66%* 07 12
GPE 16,011 19,8642 21,7843

,36% 33 ,06
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Sekil 2: Sinyal Yogunlugu Ve Olgiimleri Toplu (A,E,G) kontrol olgularinda yapilan VEGFR-2 immunfloresan
boyamalari; (B,E,H) erken baslangichh preeklampsi olgularinda yapilan yapilan VEGFR-2 immunfloresan
boyamalari; (C,F,I) ge¢ baslangigh preeklampsi olgularinda yapilan VEGFR-2 immunfloresan boyamalari; (a) SA

inyal yogunlugu
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e Ve

gruplar arasi sinyal yogunlugunu gosteren grafik, (b) IVC gruplar arasi sinyal yogunlugunu gésteren grafik, (c)
PVC gruplar arasi sinyal yogunlugunu gosteren grafik, (d) Kontrol olgulara bélgeler arasi sinyal yogunlugunu
gosteren grafik, (e) Erken baslangi¢li preeklampsi bdlgeler arasi sinyal yogunlugunu gosteren grafik (f) Geg
baslangigl preeklampsi bolgeler arasi sinyal yogunlugunu goésteren grafik.

4. TARTISMA

Yapilan ol¢iimlerde gobek kordonu stromasinda VEGFR-2 pozitif bulunmustur. Bu bulgu, bu
bolgelerdeki hiicrelerin endotel farklanma potansiyelinin halen devam ediyor olabilecegini
gbsteriyor olabilir. Olgiimlerde ayr1 ayr1 degerlendirilen SA, IVC ve PVC bolgelerinde
oOl¢iilen sinyal yogunluklarinda da farklilik izlenmistir. SA oldukg¢a zayif sinyaller alinmasi ek
olarak PVC bolgesindeki sinyal yogunlugunun yiiksek olmasi hem hiicrelerin kordonun tiim
stroma bolgelerinde yerlesim gosterdigini hem de endotel farklanma potansiyeli agisindan
hiicrelerin anatomik farklilik igerdigini bize gosterdi, fakat IVC ve PVC arasinda farklilik
istatistiksel acidan farkli degildi. Farkin ¢ikmamasi bu iki boélgenin hiicre yogunlugu
acisindan benzer olabilicegini diisiindiirmektedir. Ote yandan yine de PVC de dlgiilen sinyalin
daha yiiksek olmasi bize PVC ile IVC arasindaki fark: karsilastirmak icin kullanilan yontemi
giiclendirebilecek ek olarak farkli bir metodoloji kullanimini isaret etmektedir. Kontrol ve
GPE olgular1 benzer sinyal yogunlugu gosterdi. EPE olgularinda, sinyal yogunlugu zay1f
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izlendi. Fakat olusan fark istatistiksel olarak anlamlilik géstermedi, bu durum hiicrelerin
farklanma aktivitelerinde donemsellikten kaynaklaniyor olabilir ve vaskiilogenez siirecindeki
donemsellik bunu etkilemis olabilir. Hiicrelerin farklanma potansiyelleri zayiflamis olabilir.
Olgiim yapilan olgularm sayismni veya farkli bolgelerden alinan 3 boyutlu goriintii sayisini
artirmak farkli sonuglar verebilir. Ek olarak bu degerlendirme literatiirde VEGFR-2 ifadesinin
immunofloresan boyamayla nicel olarak degerlendirildigi bir yontemdir; bu agidan
immunohistokimyasal tekniklere {istiinliik saglamaktadir.

5. SONUC

VEGFR-2 gobek kordonu stromasindaki hiicrelerde ifade edilmektedir. Hiicrelerin endotel
farklanma potansiyelleri farklilik igermektedir. Preeklampsinin baglangi¢ zamani hiicrelerin
endotel farklanma potansiyelleri iizerinde etkili degildir. Preeklampsi gébek kordonu
stromasini etkileyen bir kliniktir.

6. TESEKKUR

Bu calisma Ankara Universitesi BAP tarafindan TTU-2022-2303 ve TSG-2545 numarali
projelerle ve TUBITAK 12158821 numarali proje ile desteklenmistir.
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OZET

Giris: Multipotent stroma hiicreleri (MSH), insan gobek kordonu (iGK) dahil bir¢ok dokudan
izole edilirler. MSH etkilerini hiicre-hiicre etkilesimlerinin yani sira ekzozomlar araciligryla
parakrin olarak da gosterir. Hipoksik 6n kosullandirmaya tabi tutulan MSH’den elde edilen
ekzozomlarin anjiyogenik kapasiteyi artirma etkileri olduguna dair ¢alismalar bulunmaktadir.
Amac¢: Normoksi (%21 Oz) ve hipoksi (%1 Oz) kosullarindaki iGK-MSH’den elde edilen
ekzozomlarin 50 pg/mL ve 200 pg/mL konsantrasyonlarda insan umbilikal ven endotel
hiicreleri (HUVEC) iizerinde in-vitro tiip formasyonu olusturma etkinligini karsilagtirmay1
amagliyoruz.

Gere¢ ve Yontem: iGK-MSH normoksik ve hipoksik ortama maruz birakilarak ekzozomlar1
ayristirildi ve karakterize edildi. HUVEC, Matrigel® kapli ortama ekilerek 50 ug/mL ve 200
pg/mL konsantrasyonlarda ekzozom iceren endotel bazal medium (EBM) ile kiiltiire edildi.
Negatif kontrol olarak EBM, pozitif kontrol olarak ekzozom igcermeyen, biiyiime faktorleri
iceren EBM kullanildi. 12. saat goriintiilerinden, toplam uzunluk, diigiim sayis1 ve ag sayisi
degerleri Image] Angiogenesis Analyzer eklentisiyle Ol¢iildii. Veriler SPSS 22.0 ile analiz
edildi. p<0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular: Normokside 1.983,82 pg/mL, hipokside 945,88 pg/mL ekzozom proteini elde
edildi. Olgiilen parametrelerde normoksik ve hipoksik gruplarin kendi iginde iki ekzozom
konsantrasyonu arasinda anjiyogenik kapasitesiteyi gosteren degiskenler agisindan
istatistiksel ~olarak anlamli fark belirlenmedi. Hipoksi grubundaki 50 pg/mL
konsantrasyonunun anjiyogenik kapasitesinin, normokside elde edilen 50 ve 200 pg/mL
gruplarindan daha diisiik oldugu bulundu.

Sonu¢: iGK-MSH’1in, normoksi kosullarinda hipoksi kosullarina gére daha fazla miktarda
ekzozom iirettigi; normoksi kosullarinda elde edilen ekzozomlarin, hipoksi kosullarinda elde
edilen ekzozomlara gore tlip olusumunu arttirdig1 sonuglar1 ortaya ¢ikti. Ayrica ekzozomlarin
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O, diizeyinden bagimsiz olarak 50-200 pg/mL konsantrasyonlarinin anjiyogenez olusturma
etkinlikleri benzer bulundu.

Anahtar sozciikler: iGK-MSH, ekzozom, hipoksi, anjiyogenez, in-vitro tiip olusumu

1. GIRIS

Multipotent stroma hiicreleri (MSH) kemik, kikirdak ve adipoz doku dahil olmak iizere pek
cok farkli hiicreye farklilagma yetenegine sahip hiicrelerdir (1, 2) ve gdbek kordonu, plasenta,
kemik iligi, kordon kani, yag dokusu gibi pek cok dokudan izole edilebilirler (3, 4). Insan
gobek kordonu multipotent stroma hiicreleri (1IGK-MSH) etik kaygilar1 ortadan kaldirmasinin
yani sira bol miktarda bulunma ve non-invaziv yontemlerle kolay elde edilme 6zellikleriyle
caligmalarda siklikla tercih edilir (5, 6). MSH anjiyogenezin gelismesi ve doku iyilesmesini
hizlandirma yetenekleri sayesinde pek ¢ok terapotik yaklagimda umut verici potansiyeldedir
(7). MSH etkilerini sadece dogrudan hiicre-hiicre etkilesimleri yoluyla degil, ayn1 zamanda
ekzozomlar araciligiyla parakrin olarak da gosterir (8). Ekzozomlar, hiicrede endositik yoldan
olusan, 30-200 nm capinda lipid ¢ift zarla kapl hiicre dis1 vezikiillerdir (9). Proteinler, lipitler
ve niikleik asitller de dahil ¢esitli biyomolekiilleri igerirler; icerikleri hiicre tipi ve dis ¢evre

kosullar tarafindan diizenlenir (10, 11).

Hipoksi, hiicrelere yetersiz oksijen teminini tanimlar (12), endotel ve intramural hiicrelerde
bir dizi molekiiliin sentezini etkileyerek anjiyogeneze neden olur (13-15). Giincel arastirmalar,
hipoksik 6n kosullandirmaya tabi tutulan MSH’den elde edilen ekzozomlarin anjiyogenik

ozellikler sergiledigini gostermistir (16-21).

Asagidaki sorulari cevaplamak i¢in bir caligma tasarladik; birincisi, iIGK-MSH’den elde
edilen ekzozomlar, insan gobek kordonu endotel hiicre hatlarinin (HUVEC) in vitro tiip
olusumunda etkili midir?; ikincisi, normoksik (%21 O2) ve hipoksik (%1 O) kosullarda elde
edilen ekzozomlarin anjiyojenik potansiyel agisindan farki var midir?; {igiinciisii normoksi ve
hipoksi gruplarinda kullanilan toplam ekzozom protein miktar1 anjiyojenik potansiyeli etkiler
mi? Sonug¢larimiz, normoksik ekzozomlarin, potansiyel olarak daha yiiksek bir ekzozom
protein igerigine sahip oldugunu ve in vitro tiip olusumu iizerinde hipoksik ekzozomlardan

onemli 6l¢iide daha etkili oldugunu gdstermistir.
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2. GEREC VE YONTEM
2.1. iGK-MSH izolasyonu ve karakterizasyonu

Ankara Universitesi Tip Fakiiltesi Kadin hastaliklar1 ve Dogum anabilim Dali’'nda sezaryenle
dogan 5 bebegin gobek kordonlar (Etik kurul karar no: 19-584-21) alindiktan sonra steril
sartlarda islemlerden gecirildi. Mekanik olarak 1-2 mm?1liik parcalara ayrilarak %10 fetal sigir
serumu (FBS) igeren DMEM/F-12 mediyumu igerisinde eksplant hiicre kiiltiirii yapildi.
Ucgiincii pasajda (P3) kaldirilan hiicrelerin akim sitometri analiziyle, CD73, CD90 ve CD105
MSH belirteglerini pozitif, CD34, CD11b, CD19, CD45 ve anti-HLA-DR'yi ise negatif ifade
ettikleri gosterildi.

2.2. Ekzozom izolasyonu ve karakterizasyonu

Ekzozomlar ultrasantrifiij yontemiyle izole edildi. P4.s'teki iGK-MSH, 48 saat boyunca %10
ekzozom icermeyen FBS (ekzo- icermeyen FBS) iceren DMEM/F-12'de normoksi (%21 O2)
veya hipoksi (%1 O3) kosullarinda kiiltiire edildi. Hiicre kiiltiirii sipernatantlar1 topland: ve 4
°C’de sirastyla 2.000g ve 10.000g'de 30’ar dk cevrildi; slipernatantlar toplandi ve 4°C'de iki
kez 120.000g'de 90 dk ultrasantrifiij edildi. Elde edilen ekzozom pelletleri Dulbecco PBS'de
(dPBS) resiispande edildi ve deneylere kadar %10 dimetil siilfoksit (DMSO) ile -80°C'de
saklandi1. Ayr1 bir ekzozom pelleti de Western blot analizi i¢in PMSF proteaz inhibitorii igeren
RIPA lizis tamponunda -80°C'de saklandi.

Ekzozom say1 ve boyutunun belirlenmesi i¢in ayarlanabilir direngli darbe algilama sistemi
(qNano®) kullanildi. SEM i¢in rutin takip gerceklestirildi ve ZEISS Merlin® FE taramali
elektron mikroskobunda incelendi. Toplam protein icerigi Mikro-BCA protein analiziyle
ol¢iildii. Ekzozom yiizey belirtecleri CD9 ve CD63 Western blot ile tespit edidi.

2.3. IGK-MSH ’nin HIF1a ile isaretlenmesi

iGK-MSH’nin  hipoksi tepkisi, Hipoksiyle Indiiklenebilir Faktor-lo (HIF-1a) ile
immiinofloresan boyama yapilarak dogrulandi. Cam lamellerde biyiitilen %3,5
paraformaldehit (PFA) ile fikse edilmis IGK-MSH, anti-HIF-1o ile inkiibe edildi (1:100,
37°C'de 2 saat). Florescein-5-izotiyosiyanat konjuge keci-anti-tavsan ikincil antikor olarak
kullanild1 (1:200, 37°C'de 2 saat). Hiicre c¢ekirdekleri, Hoechst 33258 (1 pg/mL) ile

isaretlendi. Sadece ikincil antikor kullanilarak boyanan grup negatif kontrol olarak kullanildi.
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2.4. HUVEC propagasyonu

HUVEC hatt1 S.B.U. Saglik Bilimleri Enstitiisii Kok Hiicre Laboratuvari’mdan temin edildi.
Hiicreler %10 FBS igeren DMEM/F-12 ile ekildi ve ¢ogaltildi. %10 DMSO ile dondurularak
deneylere kadar -196°C’de saklandi.

2.5. Deney gruplarinin olusturulmasi ve in-vitro tiip olusum deneyi

Normoksik/hipoksik kosullar ve farkli ekzozom konsantrasyonlari temelinde alti grup
tasarlandi;

1. EBM: Sadece Endotel Hiicresi Bazal Ortami1 (EBM)

2. EGM: Sadece Endotel Hiicresi Biiylime Ortami1 (EGM)

3. 50-Ekzo21: Endotel Hiicresi Bazal Ortam1 + %21 Oz 50 pg/mL Ekzozom

4. 200-Ekzo::: Endotel Hiicresi Bazal Ortam1 + %21 Oz 200 pg/mL Ekzozom

5. 50-Ekzo1: Endotel Hiicresi Bazal Ortami + %1 O2 50 pg/mL Ekzozom

6. 200-Ekzo:: Endotel Hiicresi Bazal Ortami + %1 Oz 200 pg/mL Ekzozom

EBM grubunda negatif kontrol olugturmak amaciyla, yalnizca Endotel Hiicresi Bazal Ortami
kullanildi. EGM grubu pozitif kontrol olarak tasarlandi, endotel hiicrelerinin ¢ogalmasi ve
farklilasmasi i¢in gerekli biiyiime faktorlerini igeren Endotel Hiicresi Biiylime Ortami
kullanild1 (Endotel Hiicresi Biiylime Ortami: Endotel Hiicresi Bazal Ortami + VEGF, b-FGF,
EGF, R3-IGF, Heparin, Askorbik Asit, Hidrokortizon Iceren Destekleyici Kit). Ekzoy ve
Ekzo: gruplarinda kullanilan 50 pg/mL ve 200 pg/mL ekzozomlar Endotel Hiicresi Bazal
Ortam1 icinde c¢oziilerek HUVEC iizerine tiip olusturma kapasitesini sinamak amaciyla

uygulandi ve bu gruplarda biiyiime faktorii kullanilmadi.

Dondurulmus HUVEC 37°C'de ¢6ziildii ve %10 FBS iceren DMEM/F-12 ile kiiltlire edildi.
Hiicreler %60-70 yogunluga ulastiginda, kiiltir ortami anjiyogenez deneylerinin
baglamasindan Once 24-36 saatlik bir siire boyunca FBS icermeyen DMEM/FI12 ile
degistirildi ve hiicrelere a¢ birakma prosediirii uygulandi (22). 24 kuyucuklu petri kaplar1 100
uL Matrigel® (3 mg/mL) ile kapland1 ve oda sicaklifinda 90 dakika inkiibe edildi.

Kordon ornekleriyle ilgili varyasyonlart ortadan kaldirmak ig¢in, -80°C'de PBS+ %10
DMSO'da saklanan ekzozomlar bir araya getirilerek havuz yapildi; ardindan DMSO'yu
uzaklastirmak i¢in 120.000g'de 90 dakika boyunca ultrasantrifiijlendi. Ekzozom pelletleri,
anjiyogenez deneylerini gergeklestirmek i¢cin EBM'de resiispande edildi. Her deney icin

Matrigel® kapli kuyucuklara toplam 20.000 HUVEC/cm? ekildi. EGM gruplarina ireticinin
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onerdigi miktarda biiylime faktorleri; deney gruplarma %21 ve %1 O; altinda elde edilen, 50
veya 200 pg/mL ekzozomlar eklendi. Deneyler %21 O2+%5 CO; ortaminda gercgeklestirildi.
Hoffman modiilasyonlu invert mikroskop kullanilarak her kuyucuktan 12. saatte en az bes
gorlintli 4% objektif biiylitmesinde alindi ve kaydedildi. Hiicreler 18. saate kadar takip
edilmesinin ardindan %3,5 PFA ile 20 dakika fikse edilerek deney sonlandirildi.
Phalloidin633 ile immiinofloresan isaretleme yapildi ve Hoechst 33258 ile ¢ekirdek boyamasi
yapilarak hiicrelerin gorsellestirilmesi saglandi. Zeiss LSM880 Siiper¢oziiniirlikk konfokal

mikroskobunda goriintiiler alindi.
2.6. In-vitro tiip olusumunun kantitatif analizi

Anjiyogenez siireci sirasinda yakalanan canli goriintiilerin niceliksel analizi Imagel
Angiogenesis Analyzer eklentisi (23) kullanilarak gergeklestirildi. Toplam uzunluk, digim

sayist ve ag sayisi parametreleri dl¢iildii (Sekil 1).

Parametre Tanimlama

Toplam uzunluk Segment + ayri yapilar + dallarin uzunluklarinin toplami.
Diigiim sayisi En az lig komsusu olan piksel

Ag sayisi Etrafi segmentlerle gevrili kapali alan

Segment iki kavsak ile baglantili ikili izgi

Ayri yapilar Bir baglanti noktasina ve uzantiya ¢ok yakin, baglanmis ikili hat

Segment

Dallar

Sekil 1. in vitro anjiyogenik parametrelerin tamimlari (32) ve 200-Exo21 grubundan bir &rnek goriintii. Analizler Image J
Angiogenesis Analyzer yazilimi kullanilarak gerceklestirildi (34). Aglar (mavi), segmentler (sar1), dallar (yesil), diigiimler
(kirmiz1) ve ayr1 yapilar (mavi) gosterilmektedir. Olgek gubugu: 100 um.

2.7. Istatistiksel analizler
Anjiyogenez parametreleri ortalama+tstandart sapma (SD) olarak ifade edildi. Analizden 6nce
normal dagilim i¢in Shapiro-Wilk testi kullanildi. Deney gruplar1 arasindaki degiskenleri
karsilagtirmak i¢in normal dagilim gosteren degiskenlere tek yonlii varyans analizi (ANOVA)
uygulandi. Farkli gruplar1 belirlemek i¢in post-hoc ¢iftler arasi karsilastirmalarda Bonferroni
ve Scheffe yontemleri kullanildi. Normal dagilima uymayan degiskenler i¢cin Kruskal-Wallis
parametrik olmayan varyans analizi kullanildi. Farkli gruplar belirlemek icin ¢iftler arasi
karsilagtirmalarda Bonferroni diizeltmeli Mann-Whitney post-hoc testleri kullanildi.

Degiskenleri oksijen seviyesine (normoksi-hipoksi) ve verilen ekzozom proteini miktarima (50
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ng/mL-200 ug/mL) gore karsilastirmak i¢in normal dagilim kosulunu karsilayan degiskenler
icin Student'in T-testi, normal dagilim gostermeyen degiskenler i¢in ise Mann-Whitney testi
kullanild1. Veri analizi i¢in SPSS 22.0 kullanildi. p<0,05 degeri istatistiksel olarak anlamli bir
farkin gostergesi olarak kabul edildi.

3. BULGULAR

3.1. iGK-MSH izolasyonu ve karakterizasyonu
Eksplantlardan ig seklindeki iGK-MSH’in ortaya c¢ikist ve ¢ogalmasi 8-10. giinlerde
mikroskop altinda gbzlendi. Hiicreler ortalama 21. giinde Po'dan Pi'e gecti (Sekil 2A ve 2B).
Hiicreler P3'e ulastiginda kaldirildi ve %95'ten fazla seviyede pozitif (CD73, CD90 ve
CD105) ve negatif MSH belirtecleri (anti-CD34, anti-CD11b, anti-CD19, anti-CD45 ve anti-
HLA-DR antikorlar1) ifade ettikleri gosterildi (Sekil 2C).

w2 oS 2 R R AL P
FL1 COGO FITC-A FL3 CD105 PerCP-CyS5A FL2 NEG CKTLPEA

oW A S
FLACD73 APC-A

Sekil 2. A., B. Insan gobek kordonu eksplanti (E) kiiltiirinde ¢ogaltilan Po ve P1 iGK-MSH. Goriintiiler Hoffman modiilasyon
kontrast mikroskobunda elde edildi. Olgek ¢ubugu: 50 pm. C. P; iGK-MSH akim sitometride MSH yiizey belirtegleri CD73,
CD90, CD105'1 yiiksek oranda (>%95) ve CD34, CD45'i negatif olarak (<%1) ifade etti.

3.2. IGK-MSH’da HIF la ifadesinin gosterilmesi

Hipoksi gruplarinda HIF 1a'nin ¢ekirdekte noktasal paternde yerlestigi gozlemlendi. Normoksi
ve negatif kontrol (yalnizca seconder antikor kullanilan) gruplarinda boyanma goézlenmedi

(Sekil 3).
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Negative Control Normoxia Hypoxia

HIF1a DNA

DIC

Sekil 3. iGK-MSH’da yalmzc ip si gruuna HIF-1a ile notallrdk
ve negatif kontrol gruplarinda ise boyanma gozlenmedi. Olgek cubugu: 10 um.

3.3. Ekzozom Karakterizasyonu
P; iGK-MSH kiiltiir ortamindan ortalama 20,4x10° hiicreden elde edilen ekzozomlarin
ortalama sayis1 6,28x10° ve ortalama boyutlar1 158,6 nm olarak bulundu. Bu sonuglar,
literatiirde bildirilen boyut araligiyla tutarhidir (Sekil 4A, B). Ekzozom zarinda ifade edilen
CD9 ve CD63 sirasiyla 53 ve 25 kDa bantlar olarak gozlendi (Sekil 4C). Ekzozomlar

SEM’de yuvarlak bir morfolojide gozlendi (Sekil 4D) ve yer yer agregatlar olusturuyordu

(Sekil 4E)
A B 100608
160€-08
Elde edilen -
Srnek N Toplam toplam Ekzozom
rnek No Hiicre Sayist ekzozom boyutu (nm) 7 120600
sayisi <
T 100608
1 21,6 x 10° 14,12 x 10° 179 e
2 s00ee07
2 26,0 x 106 3,48 x 10° 122 g
¥ eomeeor
3 13,9 x 108 1,24 x10° 175 400807
200607
Ortalama 20,5 x 106 6,28 x 10° 159
000€-00

C

e
%

Sekil 4. A. Ps kiiltiirlerinden toplanan ekzozomlarin sayisi ve boyutu. B. gNano® ile élgiilen ekzozom konsantrasyonu ve
partikiil capr grafigi. C. Western blot ile ekzozomlarin CD63 ve CD9 protein ifadesi. D., E. Ekzozom morfolojisinin SEM ile
goriintiilenmesi. Ok uglar1 210-350 nm arasinda &lgiilen ekzozom agregatlarini gostermektedir. Olgek cubuklari: 200 nm.
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Mikro-BCA sonuglarina gére, normoksik ortamda toplam 112,22x10° hiicreden 1983,82
ug/mL ekzozom proteini izole edildi ve hipoksik ortamda toplam 93,3x10° hiicreden 945,88
ng/mL ekzozom proteini elde edildi.

3.4. In-vitro tiip olusumu

Ekzo21 gruplari en uzun ortalama toplam uzunluklar sergilerken, 50-Ekzo; grubu en kisa
ortalama toplam uzunlugu gosterdi. EBM grubu, 50-Ekzo21 ve 200-Ekzoz; gruplarindan daha
kisa toplam uzunluklar sergiledi (sirasiyla p=0,037, p=0,043). Her iki 50-200 Ekzo>1 grubu da
ortalama toplam uzunlukta 50-Ekzo; grubundan fazla olsa da (her ikisi de p=0,001), Ekzo2:
gruplar (50'ye kars1 200) arasinda istatistiksel olarak anlamli fark bulunmadi (p>0,05) (Sekil
5A).

En yliksek diigiim sayist Ekzoo; grubunda gézlenirken, en diisiik say1 50-Ekzo; grubunda
kaydedildi (her ikisi i¢in de p=0,001). Diigiim sayisinin EBM ve Ekzo; gruplarinda Ekzo»;
gruplarma kiyasla 6nemli 6l¢iide daha diisiik oldugu bulundu (p<0,05). EBM ile 50-Ekzo2;
(p=0,038) arasinda 6nemli bir fark ve EBM ile 200-Ekzo21 (p=0,050) arasinda sinirda énemli
bir fark vardi. Ekzozi (50'ye karst 200) (p=1,000) ve Ekzo; (50'ye karst 200) (p=0,153)
gruplari arasinda istatistiksel olarak 6nemli bir fark gozlenmedi (Sekil 5SB).

En yiiksek ag sayist Ekzooi grubunda, en diistik ise 50-Ekzo; grubunda gozlendi. 50-Ekzo,
grubunda 50-Ekzo21 (p=0.002) ve 200-Ekzo021 (p=0.001) gruplarindan ¢ok daha az ag sayisina
ulagildig: belirlendi (Sekil 5C).

A B _ C

I'i'i' 'SI et

EGM  50-Ekzoy 200-Ekzoy SO-Ekzo, 200 EGM  50-Ekzoy 200 EBM  EGM  S0-Ek2on 200-Ekzoy S50-Ekzo; 200-Ekzo,

¥ £
3

Digim sayisi

roplam uzunluk wm)
E F 2 2 £ 2

Sekil 5. Analizlere tabi tutulan parametreler, hiicre uzantilarinin toplam uzunlugu, diigiim sayis1 ve ag sayistydi. Toplam
uzunluk (A) Ekzo2: gruplarinda, EBM ve 50-Ekzo: gruplarina gore fazlaydi. Diigiim sayisi (B) Ekzo2:1 gruplarinda, EBM ve
50-Ekzo: gruplarina gore fazla bulundu. Ag sayisi agisindan (C) Ekzoai gruplari, 50-Ekzo: gruplarindan yiiksekti. Oz
diizeyinden bagimsiz olarak Ekzoz1 ve Ekzo: gruplarinda 50 ve 200 pg/mL ekzozom konsantrasyonlar: arasinda anlaml bir
fark yoktu.

HUVEC’in in-vitro anjiyogenez sirasinda olusturdugu hiicre uzantilar1 ve hiicresel temaslarini
gostermek icin bir hiicre iskeleti bileseni olan F-aktin, Phalloidin633 ile isaretlendi (Sekil 6).
EBM ve EGM gruplari, kapali aglarin olusumunu baslatti. Ekzo,1 gruplari, Ekzo; gruplarina
gore daha organize bir ag yapisi sergiledi. (Sekil 6).
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200-Ekzo,,

Sekil 6. In-vitro tiip olusumu sonrasinda Phalloidin633 (kirmizi sinyal) ile isaretlenen HUVEC. Hoechst 33258 (mavi sinyal)
ile gekirdek boyamasi yapilmistir. Olgek cubugu: 100 pm

4. TARTISMA VE SONUC

Calismamizda, normoksik ve hipoksik kosullar altinda farkli dozlarda elde edilen MSH
ekzozomlarinin in-vitro tlip olusturma potansiyelini test ettik ve karsilastirdik. iGK-MSH
ekzozomlari, Zhang ve Huynh’un ¢aligmalarinda oldugu gibi endotel hiicrelerinin in vitro tiip
olusumunu artirdi (24, 25). Elde edilen ekzozom protein miktar1 normokside hipoksiye gore
daha fazlaydi. Literatiirde bu bulguyla ¢eliskili sonug¢lar (26-28) bulunmaktadir. Ancak bu
caligmalarda ve ¢alismamizda farkli kaynak hiicrelerin, farkli pasajlarda (P3-Ps) kullanilmus,
farkl: siirelerde (40-72 saat) ve farkli kiiltiir ortamlarinda (FBS icermeyen ve ekzo icermeyen

FBS igeren) kiiltiire edilmis olmasi elde edilen ekzozom protein miktarini1 degistiriyor olabilir.

Hipoksik ortam olusturulmasi, iskemik bir ortamin taklit edildigi proanjiyojenik potansiyeli
ortaya c¢ikarmak icin yaygin bir yaklagimdir. Dokulara ulasan O> konsantrasyonu agisindan
viicudun anatomik bolgeleri arasinda onemli farkliliklar gozlemlenir. Normoksi, hiicre
kiiltiirtindeki %21 O2’yi tanimlamak i¢in kullanilir. Normoksinin yaygin kullanimi, periferik
doku oksijenasyonu i¢in dogru bir tanim olmaktan uzaktir (29). Aslinda, ¢ogu MSH viicutta
%2-8 Oz ortamimda bulunur; bu O; diizeyi fizyoksi olarak tanimlanabilir (20, 30).
Calismamizda hipoksik ortam olusturmak amaciyla %1 O diizeyini kullandik. O, diizeyine
gore tiip olusturma potansiyeli normokside (%21 O) hipoksiye gore (%1 O) daha fazlaydi.
Hipoksik (1% O:) MSH'den elde edilen ekzozomlarin anjiyojenik etkileri arttirdiginin ortaya

kondugu g¢aligmalar bulunmaktadir (31, 32); ancak hipoksi etkisi gz dniine alindiginda,%5
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O.’de Kkiiltiir yapilmas1 Dougherty ve ark. ¢alismasinda (33) oldugu gibi fizyoksi ortami
saglayarak hiicrelerin metabolik 6zelliklerini iyilestirerek daha fazla anjiyogenik potansiyel
ortaya ¢ikarabilir. Ayrica MSH hipoksiye dayanikli oldugu i¢in yeterince anjiyogenik yanit

ortaya ¢ikarmadigi sonucuna varilabilir.

Onceki ¢alismalarda kullanilan konsantrasyon araligiyla tutarli olan 50 ve 200 pg/mL’yi
belirledik ve kullandik. O> diizeyinden bagimsiz olarak konsantrasyona gore tiip olusturma
etkinlikleri 50 ve 200 pug/mL arasinda benzerdi. Kullanilan ekzozom konsantrasyonunun
anjiyogenik etkiyle dogru (34) ve ters orantili (35) oldugunu gosteren calismalar mevcuttur.
Tiip olusumu iizerindeki etki i¢in ekzozom konsantrasyonunun tanimlanmis bir aralig1 yoktur.
. Ayrica hiicrelerin belirli bir doygunluga ulastiktan sonra ekzozom alimi ve kullanimi
siirlandig1  diislintilebilir. Farkli konsantrasyon ve O: diizeyleri kullanilarak calisma

genigletilebilir.
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ABSTRACT

Rheum ribes L. (Iskin), from Polygonaceae species, is used in traditional medicine for
stomach, kidney, diabetes, and cholesterol disorders and shows antimicrobial, anti-
inflammatory, and antioxidant properties. This study compares the effects of 96% and 70%
ethanol extracts from Rheum ribes L. stem, root, and seeds on the viability of TM3 Leydig
cells under normoxic and hypoxic conditions. Extracts were prepared by drying and
macerating plant parts. Cells were cultured and treated with extracts at 0.0025—0.5 mg/mL for
24, 48, and 72 hours, with MTT assay assessing viability. In hypoxia, viability was measured
with MTT, with p<0.05 as significant. At 48 hours, low doses of 70% EtOH and high doses of
96% EtOH stem extracts significantly increased cell viability. Under hypoxia, both extracts
improved viability compared to the hypoxia control, with 96% EtOH extract being more
effective. At 48 hours, 70% EtOH root extracts were more effective, but under hypoxia, 96%
EtOH significantly increased viability, nearing control levels. For seed extracts, higher doses
of 70% EtOH increased viability by more than 96% EtOH at 48 hours. In hypoxia, 70% EtOH
extract was more effective than both 96% EtOH and the control. In conclusion, both 70%
EtOH and 96% EtOH extracts from Rheum ribes L. stem, root, and seed seem to increase the
viability rate significantly compared to control group under hypoxic conditions. However,
96% EtOH seed and root extracts, and 70% EtOH seed extract seem to show antioxidant
properties, protecting cells from hypoxia compared to the untreated control group.

Keywords: Cell viability, hypoxia, normoxia, Rheum ribes L., TM3 Leydig cell

INTRODUCTION
Hypoxia is defined as a low oxygen amount in the cell, tissue, or organism. Hypoxia occurs as
a result of problems in testicular blood flow such as varicocele or testicular torsion, which are

subtypes of male infertility, and as a result, cells are dragged into apoptosis due to increased

oxidative stress (1).
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Antioxidant natural products have been used in traditional medicine for many years in the
treatment of various diseases. Rheum species are important due to the presence of anthracene
derivatives in their underground parts (2). Rheum ribes L. (Iskin, Isgin) is a rhubarb species
belonging to the Polygonaceae family that grows wild in Lebanon, Iraq, Iran, and the Eastern
Anatolia Regions of Turkey (3). It is widely consumed both as food and for medicinal
purposes among the people. It has been reported that it has benefits such as appetite
enhancement, diabetes healing, stomach indigestion relieving and blood pressure balancing
(4). In addition, various studies have shown that it has antioxidant and antimicrobial activity
and prevents diabetes and cancer (5-9). In a previous study, it was shown that ethanol extracts
of Rheum ribes L. roots had more effective antioxidant and antimicrobial activity than the
aqueous extract (10). In another previous study, it was reported that Rheum ribes L. root
alcoholic extract strengthened the reproductive system by reducing oxidative stress in male
rats (11). Based on the high antioxidative effect of Rheum ribes L., in this study, 70% and
96% ethanol (EtOH) extracts were compared in normoxic and hypoxic environments in the

TM3 Leydig cell line.

MATERIALS & METHOD

Plant extraction

The roots, seeds, and stem parts of Rheum ribes L. species were collected from Erek
Mountain in Van. Extraction processes were carried out in Altinbas University Natural
Products R&D Center (DUAGEM) BB315 laboratory. Root, seed, and stem parts were ground
to powder in a grinder. 70% and 96% EtOH solvents were used as 10 parts to solvent and 1
part to plant parts, and macerated for 3 days in a tightly closed container, protected from light,
and stirred frequently. After filtering with filter paper, the solvent was evaporated to dryness
in a rotary evaporator at 120 RPM at 40 °C. The dry extract obtained was placed in vials and

stored at -80 °C until analysis.

Cell culture

TM3 mouse Leydig cells were obtained from American Tissue Culture Company, USA. The
cells were grown in a 1:1 mixture of Ham’s F-12 Medium and Dulbecco’s Modified Eagle
Medium containing 1.2 g/l  sodium bicarbonate, 15 mM HEPES, and 5%

penicillin/streptomycin and supplemented with 5% horse serum and 20% fetal bovine serum.
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They were maintained in a humidified incubator with 5% CO: to ensure complete attachment

of cells to the culture dish.

Experimental design

The cells were plated on a 96-well plate at a density of 1x10*well. Then different doses
(0.0025-0.005-0.01-0.025-0.05-0.1-0.15-0.2-0.25-0.3-0.4-0.5 mg/mL) of plant extracts were
applied for 24h, 48h, and 72h by performing the 3-(4,5-Dimethylthiazol-2-yl)-2,5-
Diphenyltetrazolium Bromide (MTT) assay for viability analysis (12). The first concentration
at 48h that showed a significant increase compared to the control was applied to cells exposed
to a hypoxic environment [200 uM CoCl, (13)] for 24h and the viability rates (%) were
determined by the MTT assay.

For MTT analysis, the medium in the wells was removed and 10 pL of 12 mM MTT stock
solution was added to each well and incubated for 4h at 37 °C. Then, 100 pL. of DMSO was
added to each well and incubated for 10 min at 37 °C, and the absorbance was measured at

540 nm.

Statistical analysis

All data on all tests are the average of triplicate analyses. All analyses were performed using
the GraphPad Prism 8.0.2 package program. Significant differences between groups were
determined by one-way ANOVA and two-way ANOVA “false discovery rate” tests. A value of

p<0.05 was considered statistically significant.

RESULTS

The viability results of all extracts at 24, 48, and 72 hours are shown in Figures 1, 2, and 3. To
assess the effects of plant extracts in a hypoxic environment, the first concentration that
significantly increased viability in the untreated control group at 48 hours was selected as the
experimental dose.

The viability rate increased significantly at doses of 0.2 mg/mL and above for the 96% EtOH
stem extracts at 48 hours, compared to the untreated control. For the 70% EtOH stem extracts,
viability significantly increased at doses between 0.025 and 0.5 mg/mL, except for 0.3
mg/mL, at 48 hours. The 70% EtOH extract at 0.025, 0.1, and 0.15 mg/mL, and the 96%
EtOH extract at 0.3, 0.4, and 0.5 mg/mL, led to a more significant increase in viability at 48

hours. Both ethanol extracts significantly increased viability compared to the hypoxia-induced
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control group, with the 96% EtOH stem extract showing a greater effect than the 70% EtOH
extract. However, in the hypoxic environment, viability was significantly lower in the groups
treated with plant extracts compared to the untreated control group (Figure 1).

The viability rate significantly increased at a dose of 0.15 mg/mL and decreased at doses of
0.25 mg/mL and above for the 96% EtOH root extracts at 48 hours, compared to the untreated
control group. For the 70% EtOH root extracts, viability significantly increased at doses of
0.005, 0.2, and 0.3 mg/mL, and decreased at doses of 0.15 and 0.5 mg/mL, compared to the
untreated control group. The 96% EtOH extracts at doses of 0.01 and 0.15 mg/mL, and the
70% EtOH extracts at doses of 0.05, 0.2, and 0.3 mg/mL, increased the viability rate
significantly at 48 hours. Both ethanol root extracts significantly increased viability compared
to the hypoxia-induced control group, with the 96% EtOH root extract showing a greater
effect than the 70% EtOH extract. In the hypoxic condition, the viability rate was significantly
lower in the 70% EtOH root extract group, while no significant difference was observed in the
96% EtOH group compared to the untreated control group (Figure 2).

For the 96% EtOH seed extracts, the viability rate significantly increased at doses between
0.025 and 0.4 mg/mL, except for 0.05 mg/mL, at 48 hours, compared to the untreated control.
In the 70% EtOH seed extracts, the viability rate increased at doses between 0.05 and 0.5
mg/mL compared to the untreated control. The 96% EtOH extract at 0.025 mg/mL and the
70% EtOH extract at 0.25 and 0.3 mg/mL increased viability significantly more at 48 hours.
In the hypoxic environment, the viability rates for both seed extracts increased significantly
compared to the hypoxia-induced and untreated control groups. Additionally, the viability rate
in the 70% EtOH seed extract group under hypoxic conditions was significantly higher than in
both the 96% EtOH seed extract under hypoxia and the 70% EtOH seed extract groups
(Figure 3).
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Figure 2. MTT analysis of Rheum ribes L. root extracts
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Figure 3. MTT analysis of Rheum ribes L. seed extracts
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DISCUSSION AND CONCLUSION

It has been reported that most natural products exhibit antioxidative effects due to their high
phenolic content, making it important to perform total phenolic content analyses in natural
products (9). Some studies have shown that Rheum ribes L. consumed both as food and as
raw material, possesses strong antioxidative properties (9, 14). It has also been reported that
ethanol extracts have higher antioxidant activity compared to aqueous extracts due to their
high phenolic content (9, 10, 15). In this study, we compared the effects of 70% and 96%
EtOH extracts of Rheum ribes L. stem, root, and seed extracts on the viability of TM3 Leydig
cells under normoxic and hypoxic conditions. Different doses of ethanol extracts affected the
viability at different levels under normoxic conditions. However, it can be said that 0.15
mg/mL 96% EtOH root extract, 0.025 mg/mL 96% EtOH, and 0.05 mg/mL 70% EtOH seed
extracts significantly increased the viability rates and may have shown antioxidant activity
under hypoxic conditions. Based on the findings obtained, we plan to conduct further analyses
such as the effects of Rheum ribes L. extracts on cell death and oxidative stress levels. On the
other hand, it is a necessity to support this study with more detailed biochemical, histological

and molecular studies.
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Abstract
Aim: In sepsis, cytokines cause oxidative stress and apoptosis, leading to organ failure such

as liver damage. Nicotinamide mono nucleotide (NMN) decreases intracellular NAD+ levels,
and protects organs against oxidative stress. In this study, it was investigated whether NMN
prevented oxidative stress and liver injury in sepsis.

Material and method: 21 Sprague Dawley rats were divided into 3 groups: Control, Sepsis,
SepsistNMN. The sepsis model was established with cecal ligation perforation (CLP). The
CLP+NMN group were given NMN at a dose of 500 mg/kg intraperitoneally 30 minutes
before and 12 hours after sepsis was established. After the experiment, histological and
biochemical evaluations were performed.

Results: Sepsis group exhibited increased inflammatory cells and liver injury symptoms were
obvious. In sepsistNMN group, histological alterations were ameliorated. The biochemical
parameters increased significantly in sepsis group and decreased in sepsistNMN group.

Conclusion: The results showed that NMN reduced liver damage in sepsis.

Key Words: Nicotinamide Mononucleotide, liver, sepsis.
1. Introduction

Sepsis causes aberrant inflammatory responses. The cytokines induces apoptosis and cell
dysfunction (1). The generation of reactive oxygen species (ROS) is the major feature of
sepsis (2). Pathogens, their toxins or inflammatory mediators may lead to liver injury.
Pathophysiology of acute liver injury includes oxidative stress, apoptosis, necrosis and
inflamation. ROS in sepsis pathogenesis include superoxide, hydroxyl radicals and hydrogen
peroxide (3.,4).

NAD is a redox coenzyme involved in cellular metabolism, stress resistance, DNA repair (5).
For this reason, augmentation of NAD+ levels with its precursors is emerging as a new
strategy to counteract inflammation. Nicotinamide mono nucleotide (NMN) is a precursor to
NAD+ (6). Therefore, administration of NMN efficiently boosts NAD+ levels, and protects
against lots of diseases (6,7). NAD+ is decreased in sepsis (7,8). Therefore, it is possible that
NMN may be useful in sepsis. In our study, we aimed to investigated whether treatment with

NMN prevented liver injury and oxidative stress in sepsis.
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2. Material And Methods

Experimental protocols were confirmed by the animal ethics committee of University of
Health Science. Female rats (University of Health Science Experimental Laboratories,
Sprague Dawley, body weight 210-230 g) were used. Animals were divided into 3 groups
(n=7): control group, sepsis group and sepsistNMN group. Sepsis model was established by
CLP as previously described (9) with little modifications. 30 minutes before and 12 hours
after the CLP administration, NMN (500 mg/kg) was administered intraperitoneally to the
sepsistNMN group. 24 hours after the CLP administration, animals were subjected to a
painless death with thiopental overdose (50 mg/kg, i.p.) followed by decapitation.

Right liver samples were grinded with liquid nitrogen. They were homogenated (QIAGEN
TissueLyser LT, USA) at 35 Hz (15 minutes at 4°C). All homogenates were centrifuged at
1000 g for 10 minutes. Finally supernatants were saved.

Livers (100 mg) were washed with 0.9% NaCl, then centrifuged (+4°C, 3000g, 10 minutes).
After that, 10% liver homogenates were prepared by mixing cold 1.15% KCI with 0.01 M
Na2HPO4, (pH=7.4). Homogenates were centrifuged (10.000xg) for 20 min at +4°C. Proteins
were measured from the supernatants using the Lowry method (10). The superoxide
dismutase (SOD) and malondialdehyde (MDH) activity were measured according to previous
studies (11,12).

Left livers were fixed in 10 % formalin, dehydrated, cleared, embedded, cut and stained with
hematoxylin and eosin.

Descriptive statistical datas were expressed as means £ SEM. One-way ANOVA and Duncan's
multiple range was used with SPSS version 20.0.

3. Results

Control group had normal liver tissues. In sepsis group, livers exhibit sinusoidal congestion
and haemorrhage, sinusoidal dilation and inflammatory cell infiltration. Apoptotic hepatocytes
and ballooning hepatocytes were also available. Histological analysis shows decreased
sinusoidal congestion and haemorrhage, sinusoidal dilation and less apoptotic hepatocytes in
the liver of NMN treated rats. Inflammatory cells were still available. There was almost no

ballooning hepatocytes (Figure 1).
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CONTROL SEPSIS SEPSIS+NMN

Figure 1. Microscopic images of livers belonging to control, sepsis and NMN treated groups after H&E staining. Control
group normal liver parenchyma morphology (A-B). Sinusoidal congestion, hemorrhage, dilatation (arrows) and apoptotic
hepatocytes (triangle) are seen in the CLP group (C-D). Lymphocyte infiltration is observed in sepsis (C)and NMN group
(arrowheads)(E). Sinusoidal congestion, hemorrhage, dilatation (arrows) and apoptotic hepatocytes (triangle) are less in
NMN group (F).

AST, ALT and GGT values increased in rats treated with sepsis (p<0.001) and decreased in
rats treated with NMN (p<0.05). Total protein amount decreased in the sepsis and NMN
groups compared to the control group. (p<0.01). There is not any differences between the
groups in terms values biluribin, ALP and LDH (Figure 2). SOD values decreased in rats
treated with sepsis (p<0.05) and increased in rats in NMN group (p<0.01). There is not any

differences between the groups in terms values MDH (Figure 3).
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Figure 2. Serum levels. All datas are presented as mean = SEM (n=7). Statistical difference was defined as p <0.05. A: AST
values increased in rats treated with sepsis (p<0.001) and decreased in rats treated with NMN (p<0.05). B: ALT values
increased in rats subjected to sepsis (p<0.05) and decreased in rats given NMN (p<0.05). C: There is no difference between
the groups in terms values ALP. D: There is no difference between the groups in terms of LDH values. E: Total protein
amount decreased in the sepsis and NMN groups compared to the control group (p<0.01). F: There is no difference between
the groups in terms values biluribin. G: While GGT values increased in the sepsis group (p<0.0001), GGT values decreased
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significantly in the NMN group (p<0.0001).
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Figure 3. SOD and MDH levels. Datas are presented as mean = SEM (n=7). A. SOD values decreased in rats treated with
sepsis (p<0.05) and increased in rats in NMN group (p<0.01). B. There is not any differences between the groups in terms
values MDH

4. Discussion
The therapeutic approaches to reduce liver injury in sepsis are not enough. In this study, we

report that pre-administration of NMN prevented liver injury in septic rats.

In sepsis, following molecular, biochemical, and physiological changes; steatosis and
hepatocellular injury occures. This injury is associated with hepatocyte apoptosis, necrosis,
and accumulation of neutrophils (13). Our histological findings show that NMN has a hepato-
protective effect against sepsis induced liver damage. It decreases harmful effects of sepsis.

In this study SOD values decreased in rats treated with sepsis and increased in rats treated
with NMN. Increased levels of SOD in NMN treated group proved the protective effects of
NMN in liver injury under septic conditions. However, there is no difference between the
groups in terms values MDH.

Increased levels of AST, ALT and bilirubin are considered indicators of liver damage (14). In
the diagnosis and treatment of sepsis; criteria such as increased ALP, ALT, AST, GGT serum
liver enzymes are considered as indicators of hepatic damage (15). ALT (alanine
transaminase) is the predominant hepatocyte enzyme routinely used to detect liver damage
(16).

It was shown that NMN treatment and NAD+ supplementation effectively prevented the
ethanol-induced increases in ALT and AST plasma levels in liver damage caused by chronic
alcohol consumption (17). Another study showed that NMN treatment reduced serum ALT,
AST and BUN levels in sepsis (18).

In our study, it was observed that AST and ALT parameters increased and decreased in the
groups treated with NMN. However, there is no difference in ALP values between the groups.
Additionally, when we looked at the bilirubin level, which is a marker of liver damage, it was
revealed that the values in the NMN treatment group were lower than those in the sepsis
group. Similarly, while the GGT value studied in the blood increased in the sepsis group, the
GGT value decreased significantly in the groups treated with NMN.
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LDH activity is considered as a marker of liver damage (19). In our study, LDH activity was
not affected by liver damage. In addition, it was observed that the total protein amount
decreased in the sepsis and NMN groups compared to the control group.

In a study, it was observed that SOD activity was relatively low in the sepsis group created by
CLP applied to rats (20). In our study, while serum SOD activity decreased significantly in the
sepsis group, NMN, which has an antioxidant effect, was found to significantly increase
serum SOD activity compared to the sepsis group.

MDH activity is an important marker used to measure the severity of liver diseases (21).
However, in our study, there was no difference between the groups in terms of MDH activity.
The results of this study provided convincing evidence that NMN reduces injury and
inflammation in liver tissue. These findings suggested that NMN can be used for the sepsis-
induced liver injury in septic rats.
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ABSTRACT

Introduction:

Uterine leiomyosarcoma (uLMS) is a highly challenging malignancy with complex diagnostic
and therapeutic needs. The SK-UT-1 cell line serves as a critical model for exploring the
molecular mechanisms of uLMS and testing treatment options. Toll-like receptors (TLRs)
play a key role in immune responses by triggering inflammation. Phytochemicals in Vitex
agnus-castus (VAC), known for their antioxidant properties, may influence TLR signaling and
inflammatory pathways, potentially impacting cancer progression and immune regulation.
Objective:

This study aims to investigate the therapeutic potential of VAC in uLMS by examining its
influence on TLR regulation and related pathways through its phytochemical components.
Materials and Methods:

A VAC oil stock was prepared (48.22% VAC, 1% Tween 20) and diluted 100X. SK-UT-1 cells
were treated with concentrations ranging from 1% to 100% of the working stock for 24 hours.
The IC50 dose of VAC oil was determined using XTT assay. Cells were treated with the
effective dose, followed by RNA isolation. TLR (1-10) and Myd expression were analyzed by
gRT-PCR. Data were statistically analyzed using GraphPad Prism (p<0.05).

Results and Conclusion:

VAC treatment significantly altered TLR expression in SK-UT-1 cells, increasing TLR2 and
TLR6 while decreasing TLR4. This suggests a shift towards reduced tumor-promoting
inflammation and enhanced immune response. These findings highlight VAC's potential as a
therapeutic agent in uLMS by modulating immune pathways and reducing inflammation.
Keywords: Vitex-agnus castus, TLR, SK-UT-1, essential oil, Leiomyosarcoma

267

@g nichecongress.com 26-28 September 2024 @ Sakarya/ TURKIYE



16" National 2" International
. Full Text Book
Congress of Histology and Embryology

Vitex agnus-castus L. Oil Modulates TLR Expression in SK-UT-1 Cell Line: A Promising
Therapeutic Avenue for Uterine Leiomyosarcoma

INTRODUCTION

Vitex agnus-castus L. (VAC), commonly known as chasteberry, has been studied for its
potential anticancer properties, particularly through its essential oil and various extracts. The
essential oil of VAC is rich in bioactive compounds, including flavonoids, iridoid glycosides,
and terpenes, which have been shown to exhibit cytotoxic effects against various cancer cell
lines. VAC has been noted for its potential to modulate hormonal levels, which may indirectly
influence cancer progression, particularly in hormone-sensitive cancers such as breast cancer.
The extract has been shown to affect estrogen and progesterone levels in ovariectomized
female rats, suggesting a possible role in managing hormone-related cancers (Mazaro-Costa et
al., 2010; Rafieian-Kopaei & Movahedi, 2017). Research indicates that the methanol extract
of VAC fruits demonstrates selective antiproliferative activity against murine mammary
adenocarcinoma cells while exhibiting lower toxicity towards normal rat embryonic fibroblast
cells Ribat et al. (2019). This selective cytotoxicity is crucial for developing potential
anticancer agents that target malignant cells while sparing healthy tissues. Additionally, the
essential oil has been found to contain compounds such as 1,8-cineole and trans-
caryophyllene, which have been associated with cytotoxic effects in various cancer models
(Ricarte et al., 2020).

VAC has been explored for its potential therapeutic effects in various gynecological
conditions. However, direct research specifically targeting leiomyosarcoma, a rare and
aggressive form of cancer arising from smooth muscle tissue, is limited. The existing
literature on VAC's biological activities and its effects on hormone regulation provides a
foundation for understanding its potential role in cancer treatment. In the context of
leiomyosarcoma, the hormonal modulation properties of VAC may also play a significant role.
VAC is known to influence estrogen and progesterone levels, which can be particularly
relevant in hormone-sensitive tumors. The extract has been shown to bind to estrogen
receptors, suggesting that it may exert weak estrogenic effects that could potentially modulate
the growth of hormone-responsive tumors (Saul, 2017; Jarry et al., 2003).

The SK-UT-1 cell line, derived from human uterine leiomyosarcoma, is primarily
utilized in research related to uterine neoplasms rather than hormone-sensitive cancers. This

cell line does not exhibit the characteristics typically associated with hormone-sensitive
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cancers, such as responsiveness to estrogen or other hormonal therapies. Studies have shown
that SK-UT-1 cells do not express significant levels of estrogen receptors, which are crucial
for the development and progression of hormone-sensitive cancers, particularly breast and
ovarian cancers (Reader et al., 2019). The role of SK-UT-1 in studying drug resistance and
tumor biology is significant, but it does not extend to modeling hormone-sensitive cancers.
The cell line's lack of estrogen receptor expression and its classification as a uterine
leiomyosarcoma model suggest that it is more suitable for exploring the biology of aggressive
sarcomas rather than hormone-dependent tumors (Zhao et al., 2015).

Toll-like receptors (TLRs) are a class of pattern recognition receptors that play a
pivotal role in the innate immune system. TLR activation can promote both pro-inflammatory
and anti-inflammatory responses, depending on the context and the specific TLR involved.
Studies have shown that TLRs can enhance the immune response against tumors by
promoting the maturation of dendritic cells and the activation of T cells, which are crucial for
effective anti-tumor immunity (Cen et al., 2018; Pradére et al., 2013). Their involvement in
cancer biology, including uterine leiomyosarcoma (uLMS), has garnered increasing attention.
While the specific role of TLRs in uLMS remains underexplored, there is evidence suggesting
that TLR signaling may influence tumor progression and immune response in various cancers,
including those of the uterus.

Research indicates that the essential oils and phenolic compounds derived from Vitex
agnus-castus exhibit antioxidant properties and may influence inflammatory pathways. For
instance, the phenolic components of Vitex agnus-castus have been linked to the modulation
of oxidative stress, which is known to affect TLR signaling pathways (Katiraee et al., 2015;
Berrani et al., 2021). Moreover, the interaction between Vitex agnus-castus and TLRs may
extend to its therapeutic effects in conditions characterized by chronic inflammation. In the
context of PMS and PCOS, where inflammation is often a contributing factor, the ability of
Vitex agnus-castus to modulate TLR activity could enhance its efficacy as a treatment option
(Saul, 2017; Arentz et al., 2014).

The objective of this study is to explore the potential therapeutic effects of Vitex
agnus-castus (VAC) in the treatment of uterine leiomyosarcoma (uLMS) by investigating its
influence on Toll-like receptor (TLR)-mediated pathways. Specifically, the study aims to
evaluate how the bioactive compounds found in VAC, including its essential oils and phenolic
components, modulate TLR signaling in the context of cancer progression. By elucidating the

role of VAC in regulating TLR activity, this research seeks to expand the understanding of its
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potential as an adjunct therapy for uLMS, focusing on both its direct anticancer properties and

its ability to modulate the immune microenvironment.

MATERIAL-METHOD

Cell Culture

The SK-UT-1 cell line used in this study was obtained from ATCC (American Type Culture
Collection). Cell culture was performed using the Dulbecco's Modified Eagle's Medium
(DMEM) (Gibco, USA) in the presence of 10% fetal bovine serum (Capricorn, USA), 1%
penicillin (100 U/mL)/ streptomycin (100 pg/mL)(Gibco, USA) in a humidified atmosphere
containing 5% COz, 37 °C.

Determination of cell viability after VAC treatment

The main VAC stock was prepared by dissolving 950 pul of commercially available VAC oil
with 20 pl of Tween 20 and adding 1000 pl of DMEM (48.22% VAC, 1% Tween20). The
main stock was diluted 100X with DMEM to prepare working stock solution. SK-UT-1 cells
were seeded at 10 cells/well in 96-well cell culture plates and exposed to different doses of
VAC ranging from %0, 1, 5,10, 25,50 and 100 of working stock solution. After 24h of
incubation at 37 °C with 5% CO2, the XTT Cell Viability Assay Kit (ab232856, ABCAM)
was used to detect cell viability by adding 10 pL of XTT mixture (5 uL XTT Developer
Reagent and 5 pL Electron Mediator Solution) into each well containing 100 pl DMEM
medium. The plate was then incubated at 37 °C for 2 h according to the kit protocol before
being read at 450 nm with an Elisa microplate reader. This process allowed us to determine

IC50 dose for SK-UT-1 cells which were subsequently used throughout further experiments.
Total RNA isolation and cDNA synthesis from cell culture

Cells were seeded into 6 well plates and waited to reach 70% confluence. The determined
IC50 VAC dose was given to SK-UT-1 cells and incubated for 24 hours. RNA extraction of
SK-UT-1 cells was performed with Total RNA Isolation Kit (Lot: 0622-AK-2284, Hibrigen,
TR) according to the manufacturer's instruction. The pellet containing total RNA was quickly
dried at room temperature and then dissolved in 30 puL of nuclease-free water, followed by a
Nanodrop analysis to determine the amount and quality of the RNA. Subsequently, cDNA
synthesis from total RNA was performed using cDNA Synthesis Kit (Lot: NG20210223,

NucleoGene, TR) according to its protocol instructions for optimal results.
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Determination of gene expressions by RT-PCR

Real-time PCR was performed to measure the mRNA expression levels of Toll-like receptor
1-10 and Myd genes (Table 1). Sequences were designed using the OriGene
(https://www.origene.com/) online web page and BLAST (Basic Local Alignment Search Tool
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) software. The mRNA level expressions of these
target genes were determined in SK-UT-1 cells using qPCR Sybr Green Master Mix kit.(Lot:
NG20200515, Nucleogen, TR) following the treatment of VAC. A real-time PCR protocol
consisting of one cycle at 95 °C for 15 min and 40 cycles at 95 °C for 15 s, followed by 1 min
at 60 °C, was applied. Relative changes in gene expressions were calculated through reference
gene (B actin) with the formula 2 2A¢ before being analyzed. Each experiment on each group

was repeated three times to ensure accuracy and reliability.

Tablo 1 Forward and reverse sequences of primers used in RT-PCR

# Name Sequence
TLR1_F  CAGCGATGTGTTCGGTTTTCCG
TLR1_R  GATGGGCAAAGCATGTGGACCA
TLR2_F TTATCCAGCACACGAATACACAG
TLR2_R  AGGCATCTGGTAGAGTCATCAA

1

2

3

4

5 TLR3_F GGCTAGCAGTCATCCAACAGAA
6 TLR3_R  GCAGTCAGCAACTTCATGGC

7 TLR4_F CCCTGAGGCATTTAGGCAGCTA
8 TLR4_R AGGTAGAGAGGTGGCTTAGGCT
9 TLR5_F CCTTACAGCGAACCTCATCCAC
10 TLR5_R  TCCACTACAGGAGGAGAAGCGA
11 TLR6_F TTCTCCGACGGAAATGAATTTGC
12 TLR6_R  CAGCGGTAGGTCTTTTGGAAC
13 TLR7_F CTTTGGACCTCAGCCACAACCA
14 TLR7_R  CGCAACTGGAAGGCATCTTGTAG
15 TLR8 F ACTCCAGCAGTTTCCTCGTCTC
16 TLR8_R  AAAGCCAGAGGGTAGGTGGGAA
17 TLRO_F TGAGCCACAACTGCATCTCGCA

18 TLR9_R  CAGTCGTGGTAGCTCCGTGAAT
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19 TLR10_F GGTTAAAAGACGTTCATCTCCACG
20 TLR10_R CCTAGCATCCTGAGATACCAGG
21 MyD88_F GAGGCTGAGAAGCCTTTACAGG
22 MyD88_R GCAGATGAAGGCATCGAAACGC

Statistical analysis of results

The data were analyzed with GraphPad package program. Continuous variables were
expressed as the mean = standard error (SE). The conformity of the data to the normal
distribution was examined using the Shapiro—Wilk tests. When parametric test assumptions
were provided, “Independent Samples 7 test” were used to compare groups. When parametric
test assumptions were not provided, Mann Whitney U test was used to compare groups. In all

analyzes, p <0.05 was considered statistically significant.

RESULTS AND CONCLUSION
Cell Viability Assay Results

The VAC dose that inhibits SK-UT-1 cell viability by 50% was calculated as 4%
concentration of the working stock solution (Figure 1). XTT analysis results reveal the effect
of VAC oil on SK-UT-1 viability. The IC50 dose found was selected as the dose to be used in
further studies.

100

IC50: 4.063

Cell Viability
o ~
= o
] ]

N
(3}
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Figure 3 XTT analysis results
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VAC oil altered the expression of TLR in SK-UT-1 cells

RT-PCR analyses showed significant changes in the mRNA levels of myeloid differentiation
primary response 88 (MYDS88) and TLR 1-10 genes in SK-UT-1 cells treated with VAC.
Expression of Myd88, TLR3, TLRS, TLR9 and TLR10 was not observed in the control group
and treatment group in SK-UT-1 cells. No significant changes were observed in TLR1, TRL7
and TLRS8 expression compared to the control group. In the treatment group, TLR2 (1.6-fold)
and TLR6 (2.9-fold) were significantly increased compared to the control group, while TLR4

(0.4-fold) expression was decreased (Figure 2).

I CONTROL
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20
g 15- ns %k %k ns
£ 1 ]
=
o
]
174
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(=}
18

TLR1 TLR2 TLR4 TLR6 TLR7 TLR8
SK-UT-1

Figure 4 Fold change graph of related genes

The methanol extract of Vitex agnus-castus fruits exhibits antiproliferative activity
against cancer cell lines, which is often linked to its ability to reduce inflammation within the
tumor microenvironment (Ribat et al., 2019). The flavonoids present in Vitex agnus-castus,
such as apigenin, have been identified as key components that exert anti-inflammatory effects
by inhibiting the production of pro-inflammatory mediators (Sehmisch et al., 2008). These
compounds can modulate signaling pathways associated with inflammation, thereby reducing
the expression of inflammatory markers and contributing to the overall therapeutic effects of

the herb (Kavaz et al., 2022).
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TLR2 and TLR6 often form a heterodimer that recognizes a broad range of ligands,
including bacterial components like lipoproteins and peptidoglycan, as well as endogenous
ligands released from damaged or dying cells (Akira et al., 2004). An increase in TLR2 and
TLR6 might suggest the tumor or surrounding environment is undergoing stress or cell
damage (possibly due to the VAC treatment), releasing damage-associated molecular patterns
(DAMPs) that trigger these receptors. The VAC treatment may be inducing changes in the
tumor or its microenvironment that are more easily detected by TLR2/6, suggesting a shift
toward a different immune recognition pathway. TLR4 is most commonly known for
recognizing bacterial lipopolysaccharide (LPS), but it also responds to DAMPs (Perrin-Cocon
et al., 2017; Nakatomi et al., 2020). The decrease in TLR4 expression could indicate that the
VAC treatment is reducing a pro-inflammatory environment that previously supported tumor
progression. TLR4 can sometimes promote tumor survival through inflammatory signaling
pathways (like NF-kB and cytokine release), so a reduction may signify a less favorable
environment for tumor growth (Maroso et al., 2010; Lin et al., 2013). The changes in TLR
expression might reflect how the tumor microenvironment is responding to therapy.
Upregulated TLR2 and TLR6 could signal an ongoing immune response, while reduced TLR4

might reflect a decrease in tumor-promoting inflammation.

This expression pattern might suggest a therapeutic response where the tumor
environment is becoming less supportive of tumor growth (via decreased TLR4-mediated
inflammation) while engaging alternative immune recognition pathways (via TLR2/6). This
shift could be part of a process aimed at increasing tumor cell clearance and reducing tumor-

promoting inflammation.
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Abstract

Male infertility is directly related to sperm motility, morphology and sperm count. The most
important factors affecting sperm motility are the activation of calcium channels and the
mitochondria having sufficient energy supply for energy production. CatSper channels have
an important role in the hyperactive state of sperm. The electromagnetic field (EMF) emitted
by the mobile phones carried close to the waist area may affect the reproductive organs and
have an effect on the sperms that gain mobility with the activation of calcium channels.
Although it has been reported in many studies that EMF affects sperm parameters, no
enlightening information has been presented at the molecular level. In this study, 50 adult (60
days old) Wistar albino male rats weighing 180-200 g were used and the experimental group
was exposed to 2100 MHz EMF for 28 days. In order to determine the possible effects of
EMF, calcium channel blocker was also administered in the experimental groups. Total RNA
was isolated from the isolated sperm samples and Catsper 1, 2, 3, 4 gene expression analysis
was analyzed. In conclusion, it can be suggested that EMF may have an effect on sperm. This
effect may increase exponentially as a result of increasing the duration and frequency of
exposure to EMF. Therefore, it is important to take necessary precautions and measures
against exposure to EMF in daily life and to protect against possible harmful effects.

Keywords: CatSper, electromagnetic field, infertility, sperm.
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Introduction

Communication technologies, which provide concrete solutions to the needs arising from
globalization, have also become one of the main sources of global pollution by posing a threat
to the environment and human life (1). With the widespread use of electrical devices today,
electromagnetic field (EMF) has become an important global phenomenon that causes
concern in many people (2, 3). In addition to natural sources of EMF, living organisms are
exposed to EMF from mobile phones, cell phone base stations, radio stations, computer
screens and many other electrical devices commonly used in daily life (4). One of the widely
voiced concerns is the discourse and findings that EMF causes infertility. Male patients
undergoing infertility treatment are often advised that cell phones and laptops should be used
away from the reproductive organs.

Since Ca* signal transduction plays an important role in cellular functions, under
normal conditions cytosolic Ca™ is carefully controlled by membrane calcium channels and
intracellular calcium dynamics (5, 6). Dysfunctions of calcium channels or intracellular
calcium dynamics may play a role in the pathogenesis of many diseases by disrupting calcium
homeostasis (7, 8). The regulatory mechanisms controlling calcium homeostasis are
influenced by a number of environmental factors. Among these environmental factors, the
presence of ionizing and microwave radiation has attracted scientific attention and encouraged
the investigation of the effect of EMF on Ca'? channels. The effect of EMF exposure on
calcium ion gating in voltage-dependent calcium channels (VGCC) was investigated using
Brownian Dynamics and Finite Element methods. Simulation results showed that EMF
increased calcium channel conductance and consequently increased the current of calcium
ions (9). VGCC activation and thus the increase in the amount of Ca*? in the cell after EMA
exposure has been shown in many studies in living organisms (10, 11, 12, 13).

Ca*? signaling is crucial for successful fertilization. In spermatozoa, an increase in
intracellular Ca'? through CatSper (sperm-specific cation channel) results in capacitation,
hyperactivation of motility and triggering of the acrosome reaction. The CatSper channel
complex consists of four main a-subunits (CatSperl-4) and five subunits. In rats, mutation in
any of the four CatSper genes leads to loss of hyperactive motility and male infertility.
Despite its vital role in male fertility, little is known about the influence of the EMF in the
epididymis and epididymal spermatozoa on CatSper gene expression, channel activity and
sperm motility.

A limited number of studies conducted in recent years have revealed the effects of

EMF on male infertility. It is thought that EMF may have an effect on sperm motility by
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activating calcium channels. The increase in sperm intracellular calcium through the CatSper
channel results in capacitation, hyperactivation of motility and triggering of the acrosome
reaction. Despite its crucial role in male fertility, little is known about the effect of EMF on
CatSper gene expression and sperm motility. In this study, we aimed to investigate the

possible effects of EMF on Casper gene expression levels.

Material and Method

Fifty adult (60 days) Wistar albino male rats weighing 180-200 g were included in the
study. In the EMF group, EMF at 2100 MHz level was applied for 1 hour daily at the same
time every day for 28 days. In the positive control group, amlodipine, a calcium channel
blocker (CCB), was administered 1 mg/kg/day by gavage for 28 days. Control, Sham, EMF,
EMF+CCB, and CCB groups were formed with 10 subjects in each group.

Total ribonucleic acid (RNA) isolation was performed using the RNeasy Mini Kit, a
commercially available kit designed for low levels of RNA (Qiagen, Germany). Before each
isolation procedure, work tables and materials were cleaned to prevent RNase contamination.
To avoid exceeding the RNA binding capacity of the kit to be used, care was taken to ensure
that the number of cells in the sample did not exceed 5x10° cells. Total RNA isolation was
carried out following the protocol recommended by the kit with modifications determined in
the pilot study. All samples obtained from the subjects were subjected to the isolation protocol
without freezing or holding.

The isolated 40 pl volume of total RNA was converted into cDNA. At this stage,
cDNA synthesis from single-stranded RNA was performed using the commercially available
Quantitect Reverse Transcription Kit (Qiagen, Germany). For each RNA sample in 14 pl
volume after genomic DNA elimination, a reverse transcription reaction was performed using
a master mix prepared from 1 pl Quantiscript Reverse Transcriptase, 4 pl Quantiscript RT
buffer and 1 ul RT Primer Mix. The concentrations of the samples converted to cDNA were
converted into quantitative data with NanoDrop 2000® (NanoDrop Technologies,
Wilmington, DE, USA).

gRT-PCR was performed using the QuantiTect SYBR Green PCR Kit (Qiagen,
Germany) according to the recommended protocol (Table 1 and 2). The primers of the genes
to be used in the study were designed using the NCBI primer BLAST program

(http://www.ncbi.nlm.nih.gov/tools/primer-blast/).
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Table 1. qRT-PCR reaction preparation protocol.

Reaction components Volume
2xQuantitect SYBR Green PCR Master Mix 25 ul
Forward primer (10 pM) 1.5ul
Reverse primer (10 uM) 1.5ul
c¢DNA (300 ng) 3l
RNase free water 19 pl
Total volume 50 pl

Table 2. qRT-PCR cycling conditions.

Steps Duration Temperature

Enzyme activation 15 min. 95°C

Denaturation 15 sec. 94°C

Annealing 30 sec. 60°C 40 cycles
Elongation 30 sec. 72°C

Melting curve 25 measurements at each degree 65-95°C

The Ct values of the Gapdh gene, which was used as an internal control gene in gene
expression analysis, were accepted as reference Ct values and the values of other gene
expressions were normalized. Calculations were performed using the delta-delta Ct method
(2244CH "which is a comparative Ct method (14). Mean Ct values of the reference and target

genes in the experimental and control groups were calculated.

Results

A comparison of gene expression rates between the groups revealed a 3.4-fold increase in
Catsperl gene, a 7-fold increase in Catsper2 gene, a 2-fold increase in Catsper3 gene, and a
0.6-fold increase in Catsper4 gene in the EMF group compared to the control group. In
addition, the expression levels of Catsper gene, a calcium channel protein, increased in the

EMF+CCB and CCB groups compared to the control group.

Discussion

EMF may act on sperm intracellular calcium levels through calcium channel proteins.
Changes in intracellular calcium levels may have implications on sperm motility. The
increase in Catsper gene expression levels may have occurred to compensate for possible
functional impairments caused by EMF exposure. Similarly, the proportional increase in

Catsper gene expression levels was also observed in the CCB group. CatSper proteins with
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reduced functionality as a result of CCB administration may cause disruption of intracellular
balance. This suggests that the increase in gene expression levels may have occurred in order
to synthesize more protein subunits with reduced functionality.

The effects of EMF on the quality of sperm parameters according to the way of
carrying a mobile phone were studied by Kilgallon and Simmons on a sample of 52 men aged
18-35 years. The results of the study showed that men who carried their mobile phones in
their pockets or on their waist belt had lower sperm concentrations than men who did not
carry mobile phones or carried them elsewhere (15). In another study, it was reported that men
who carried mobile phones in their pants pockets had a lower percentage of sperm motility,
although not statistically significant, compared to men who carried their mobile phones in
their waistband, shirt pocket or hands (16). Agarwal et al. (2009) reported that carrying a
mobile phone in a pants pocket while in talk mode may negatively affect sperm and impair
male fertility (17).

Several other studies on mammalian sperm cells have shown that EMF may have a
positive or negative effect on sperm motility. It was emphasized that this effect may depend
on the characteristics of the applied EMF and the type of sperm used (18, 19, 20). Bernabo et
al. (2007) observed decreased sperm motility after applying EMF to mammalian sperm for 1
hour. When the cells were co-incubated with solubilized zona pellucida, a moderate reactivity
was observed and a decrease in oocyte penetration ability was also detected. Furthermore,
after 2 or 4 hours of incubation, signs of morphological damage at the plasma membrane and
acrosomal level appeared (18). The results of this study suggest that prolonged exposure to
EMF may have adverse effects on mammalian fertility and reproduction. In our study, a
relative decrease in parameters related to sperm motility was observed as a result of exposure
to EMF and it is hypothesized that long-term exposure to EMF may increase the degree of
this effect.

In conclusion, EMF may affect sperm intracellular calcium levels. Changes in
intracellular calcium levels may have repercussions on sperm motility. Relative changes in the
level of gene expression in sperm calcium channels may have resulted from these effects.
Given that humans may be exposed to EMF for long periods of time, it can be argued that the
study findings will reveal exponentially different effects in the long term. It is important for
asthenozoospermic individuals diagnosed with infertility related to sperm motility to consider
the possible effects of EMF on intracellular calcium levels. It is recommended to be careful
and take necessary precautions against possible EMF exposures that may affect the sperm

motility parameter, which sperm cells cannot fully replace.
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ABSTRACT

Introduction:

Matcha tea, derived from finely ground Camellia sinensis leaves, is known for its health
benefits, especially in cancer therapy. Its cultivation enhances bioactive compounds like
catechins, particularly epigallocatechin gallate (EGCG), which has strong antioxidant and
anti-cancer properties. GAP43 (Growth-Associated Protein 43) and MAP2 (Microtubule-
Associated Protein 2) are essential for neural development, with GAP43 playing a role in
neuronal growth and MAP2 supporting microtubule assembly. In neuroblastoma, their
interaction is crucial for understanding tumor differentiation and therapy responses.
Objective:

This study investigates the therapeutic potential of Matcha tea in neuroblastoma, focusing on
its antioxidant content and its effects on GAP43 and MAP2 expression.

Materials and Methods:

SH-SYS5Y neuroblastoma cells were treated with a solution of 1 g Matcha tea in 10 ml
distilled water. Cells at 70% confluency were incubated with the solution for 24 hours.
Immunocytochemistry (ICC) was performed to analyze GAP43 and MAP2 expression, and
results were evaluated using ImagelJ software.

Results and Conclusion:

ICC analysis showed a significant reduction in GAP43 and MAP2 expression after Matcha tea
treatment. GAP43 is linked to tumor progression and invasiveness, while MAP2 is a marker
of neuronal differentiation. The interplay between these proteins is critical in neural cancers,
offering potential therapeutic insights and targets for neuroblastoma treatment.

Keywords: Matcha tea, Neuroblastoma, SH-SY5Y, GAP43, MAP2
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Exploring the Therapeutic Potential of Matcha Tea in Neuroblastoma: Impact on
GAP43 and MAP2 Expression
INTRODUCTION

Matcha tea (MT), derived from the finely ground leaves of *Camellia sinensis*, has
attracted considerable attention for its health benefits, particularly in the context of cancer
therapy. The unique cultivation process of matcha enhances its bioactive compounds,
especially catechins, which are recognized for their potent antioxidant properties. Among
these, epigallocatechin gallate (EGCQG) is the most extensively studied due to its significant
anti-cancer effects (Jakubczyk et al., 2020; Zhang et al., 2012). Research indicates that EGCG
can inhibit tumor growth and induce apoptosis in various cancer cell lines, suggesting a
potential role in cancer prevention and therapy (Zhang et al., 2012). The antioxidant capacity
of matcha is notably higher than that of other green teas, which is attributed to its specific
processing methods that preserve these beneficial compounds (Jakubczyk et al., 2020; Herrera
et al., 2022).

In addition to its antioxidant properties, MT has been linked to metabolic health
benefits, including weight management and glucose regulation. Studies have shown that
matcha can significantly lower blood glucose levels and improve lipid metabolism, which
may be beneficial for individuals with obesity or metabolic disorders (El-Kholie al., 2022;
Wang et al., 2022). For instance, a study demonstrated that a 6% MT solution led to a notable
decrease in glucose levels in a high-fat diet model (El-Kholie et al., 2022). Furthermore,
matcha's ability to modulate inflammatory markers, such as IL-6, has been explored, although
results have varied across studies (El-Elimat et al., 2022; Wang et al., 2022). This suggests
that while matcha may have anti-inflammatory effects, further research is needed to clarify its
impact on specific cytokines and overall inflammation.

The interaction of matcha's bioactive compounds with neural development proteins,
such as GAP43 and MAP2, provides an intriguing avenue for research, particularly in the
context of neuroblastoma. GAP43 plays a crucial role in neuronal growth and pathfinding,
while MAP2 is essential for microtubule stability and neurogenesis (Zhang et al., 2012). Their
expression levels can serve as prognostic markers in neuroblastoma, potentially guiding
therapeutic strategies (Zhang et al., 2012). The modulation of these proteins by compounds
found in matcha, particularly EGCG, could offer insights into novel treatment approaches for
neuroblastoma and other cancers, highlighting the importance of further investigation into the
neuroprotective and anti-cancer properties of matcha (Sasagawa et al., 2021; Zhang et al.,

2012).
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MT represents a promising functional food with potential health benefits, particularly
in cancer therapy and metabolic health. Its rich composition of catechins, especially EGCG,
contributes to its antioxidant and anti-inflammatory properties, while its effects on neural
development proteins like GAP43 and MAP2 open new research pathways in cancer
treatment. Continued exploration of matcha's bioactive compounds and their mechanisms of

action will be essential in establishing its role in health and disease management.

MATERIAL-METHOD
Cell Culture

The SH-SYS5Y cell line used in this study was obtained from ATCC (American Type
Culture Collection). Cell culture was performed using the Dulbecco's Modified Eagle's
Medium (DMEM) (Gibco, USA) in the presence of 10% fetal bovine serum (Capricorn,
USA), 1% penicillin (100 U/mL)/ streptomycin (100 pg/mL)(Gibco, USA) in a humidified
atmosphere containing 5% CO», 37 °C.

Preparation Of MT And Its Application To Cells

The MT dose was selected based on existing literature (Dickson et al., 2020). A solution of 1
g MT in 10 ml distilled water was stirred at 70°C for 1 hour, then sterilized using a 0.22 pm
filter. A 50 pul aliquot of this solution was mixed with 450 ul DMEM and applied to cells at

70% confluency in 12-well plates, followed by 24 hours of incubation.
Evaluation Of GAP43 And MAP2 Expression Changes By Immunocytochemical Analysis
The following protocol was applied for immunocytochemical staining of SH-SY 5y cells.

e C(ells were fixed with pure methanol by incubating 10m at -20°C

e Wash the cells 3 times with PBS

e Block the cells by incubating cells 2h at room temperature in the blocking buffer

e Incubate the samples in the 1/400 diluted GAP43 and MAP2 primary antibodies,
overnight at 4°C.

e Wash the slides three times with PBS

e Incubate the samples in the seconder antibody for 1 h at room temperature.

e  Wash the slides three times with PBS
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e Countersatain the cells with DAB at room temperature until the desired color is
observed.

e Wash the slides three times with PBS

e Background staining was done with hematoxylin by waiting at room temperature for
15 min.

e Samples covered with PBS and placed directly under inverted microscope.

For ICC staining, cells were stained in 6 wells in three repetitions as control and treatment
groups. After ICC staining, photographs were taken from 50 systematically randomly selected
areas from each well and immunohistochemical evaluation was performed using the ImageJ
Color deconvolution tool. The measurements were evaluated with the Mann-Whitney test
using the Graphpad Prism package program. P<0.05 was accepted as the significance level in

the results.

RESULTS AND CONCLUSION

ICC analysis revealed a significant reduction in GAP43 (Figure 1) and MAP2 (Figure 2)

expression (Figure 3). In the evaluation made after staining, it was also seen that there was a

decrease in the number of neurites in the MT groups(Figure 1).

Figure 5 GAP 43 ICC staining of SH-SY5Y cells. Magnification 400x A) Kontrol group B) MT group. Arrows show

neurites.
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Figure 7 Ranks plot: Mann-Whitney test of GAP43 and
MAP2

Neurite outgrowth is a crucial process in both normal neuronal development and in
neuroblastoma, a pediatric cancer characterized by the proliferation of neuroblasts. The
expression of specific proteins, such as Growth Associated Protein 43 (GAP43) and
Microtubule-Associated Protein 2 (MAP2), plays a significant role in regulating neurite
morphology and growth in these contexts. In normal neurons, GAP43 is a well-established
marker of neuronal growth and plasticity. It is primarily expressed in the growth cones of
developing neurons and is involved in promoting neurite outgrowth and synaptic plasticity
Banks et al. (2017). GAP43 facilitates the assembly of the cytoskeleton, particularly by

influencing actin dynamics, which is essential for the extension and stabilization of neurites
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(Jansen et al., 2021). Studies have shown that increased GAP43 expression correlates with
enhanced neurite branching and elongation, indicating its critical role in neuronal
development (bapanos et al., 2018). Additionally, MAP2 is another important protein that
stabilizes microtubules in dendrites, contributing to the structural integrity required for proper
neurite formation (Yu et al., 2015). The balance between GAP43 and MAP2 expression is
crucial, as GAP43 promotes growth and plasticity, while MAP2 supports the stability of
established neurites. In neuroblastoma, the expression of GAP43 is often used as a marker to
assess the differentiation state of the cells. Neuroblastoma cells that undergo differentiation,
such as those treated with retinoic acid, show increased GAP43 levels, which correlates with
enhanced neurite outgrowth (Lee et al., 2015). This suggests that GAP43 not only serves as a
marker but also actively participates in the neurite outgrowth process in neuroblastoma,
similar to its role in normal neurons. Conversely, MAP2 expression in neuroblastoma cells
can indicate the maturation of neurites, as higher levels of MAP2 are associated with more
stable and differentiated neuritic structures (Guha et al., 2016). The interplay between GAP43
and MAP2 in neuroblastoma cells reflects the complex regulatory mechanisms that govern
neurite formation and stabilization. Moreover, the relationship between these proteins and
neurite morphology is evident in various studies. For instance, GAP43 has been shown to
promote the formation of filopodia and lamellipodia, structures essential for the initial stages
of neurite outgrowth (Monroe & Heathcote, 2013). In contrast, MAP2's role in stabilizing
microtubules is critical for maintaining the structure of mature neurites, thus facilitating their
function in neuronal signaling (Lopez et al., 2023). The dynamic expression of these proteins
during neuroblastoma cell differentiation highlights their importance in both normal neuronal
development and cancer biology.

The treatment of SH-SY5Y neuroblastoma cells with matcha tea has been observed to
lead to the downregulation of GAP43 and MAP2 expression, as well as a decrease in neurite
number. This phenomenon can be interpreted through several interconnected biological
mechanisms influenced by the components of matcha tea. GAP43 (Growth Associated Protein
43) and MAP2 (Microtubule-Associated Protein 2) are crucial proteins involved in neuronal
growth and differentiation. The downregulation of these proteins suggests a potential
inhibitory effect of matcha on neuronal development and plasticity. Research indicates that
the components of matcha, particularly catechins, can exert neuroprotective effects, but they
may also modulate signaling pathways that affect neuronal growth negatively under certain
conditions. For instance, while matcha has been shown to have antioxidant properties and can

enhance cognitive functions, its effects can vary based on dosage and the specific cellular
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context (Igarashi et al., 2022; Zhou et al., 2020). Moreover, the decrease in neurite number
could be linked to the modulation of oxidative stress pathways. Excessive reactive oxygen
species (ROS) production can lead to apoptosis and inhibit neurite outgrowth in
neuroblastoma cells (Harato et al., 2012; Zhang et al., 2019). Matcha tea, while rich in
antioxidants, may also induce stress responses that could paradoxically lead to reduced neurite
outgrowth if the cellular environment becomes unfavorable for growth (Dickson et al., 2020).
This duality in the effects of matcha highlights the complexity of its bioactive compounds,
which can both protect and impair neuronal function depending on the context. Additionally,
the role of the JAK2/STAT3 signaling pathway in inflammation and neuroprotection should
be considered. Matcha has been reported to modulate this pathway, which is involved in
various neurodegenerative processes (Zhou et al., 2020). If matcha tea alters the balance of
this signaling pathway, it could lead to a reduction in the expression of growth-related
proteins like GAP43 and MAP2, thereby affecting neurite formation. In summary, the
downregulation of GAP43 and MAP2 expression and the decrease in neurite number in SH-
SYSY cells treated with matcha tea may reflect a complex interplay of neuroprotective and
neuroinhibitory effects mediated by its bioactive compounds. The findings underscore the
necessity for further research to elucidate the specific mechanisms through which matcha

influences neuronal growth and health.
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ABSTRACT

Varicocele is known as the abnormal dilation of the testicular veins in pampiniform
plexus. The increase in reactive oxygen species and nitric oxide in varicocele leads to
changes cytoskeleton organisation in Sertoli cells, especially affecting the structure of
blood-testicular barrier(BTB). This condition causes disruptions in translocation of germ
cells during spermatogenesis. Hippo pathway is known to regulate proliferation and
apoptosis, as well as being activated by various internal-external signals such as
polarity. In this study, we aimed to investigate the effects of varicocele on the
expression of Scribble, a polarity protein involved in BTB, and YAP, TEAD, CTGF, key
components of the Hippo pathway.

This study was conducted using 42 male Sprague Dawley rats, which were randomly
assigned to three groups:Control(n=14), Sham(n=14), and Varicocele(n=14). Thirteen
weeks after establishing the experimental model, the animals were sacrificed. The
tissues were stained with Hematoxylin-Eosin. The expression levels of Scribble, YAP,
TEAD, and CTGF were demonstrated using WesternBlot and Immunohistochemistry.
One-way ANOVA was applied to analyze the differences between the groups.Our
analyses revealed a significant increase in seminiferous tubule degeneration in the
experimental group. Additionally, a significant decrease in Scribble protein
levels(p<0.05) and a marked increase in YAP, TEAD, and CTGF compared to the control
group were observed(p<0.05).

The decrease in scribble expression in varicocele group led us to think that varicocele
disrupts cell polarity in seminiferous epithelium and that the Hippo pathway also plays a
role in this process. More detailed studies are needed to clarify relationship between
increased apoptosis and impaired cell polarity in varicocele.

KEYWORDS

Varicocele, Cell Polarity, Hippo Pathway, Apoptosis
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1.INTRODUCTION

A varicocele refers to the abnormal enlargement and dilation of the pampiniform plexus
veins in the scrotum. Studies shows have linked varicocele to adverse effects on
testicular histology, semen quality, sperm function, and reproductive hormones [1]. In
this study, we focused on the negative impact of varicocele on testicular histology.
While the pathogenesis of varicocele is multifactorial, oxidative stress appears to play a
key role [2]. However, the potential mechanisms underlying varicocele-induced
infertility remain the subject of various theories. In varicocele, the increase in reactive
oxygen species (ROS) and nitric oxide (NO) causes changes in adhesion molecules and
cytoskeleton organisation in Sertoli cells, especially affecting the structure of the blood-
testicular barrier [3]. This condition causes disruptions in the translocation of germ cells
during spermatogenesis and can affect fertility.

Cell polarity refers to the differences in shape, structure, and function that almost every
cell establishes within itself as a result of the asymmetric organization of various
cellular components, such as the cytoskeleton or intracellular molecules [4]. Sertoli
cells exhibit distinct cell polarity in the seminiferous epithelium during
spermatogenesis. In the testis, cell polarity plays a crucial role in spermatogenesis and
germ cell maturation. Its key functions include: 1. Formation of the blood-testis barrier,
2. Regulation of spermatogenesis, and 3. Facilitating cell-cell interactions. The apico-
basal polarity established by Sertoli cells is supported by three well-known “Cell Polarity
Protein Complexes.” These are the PAR, Crumbs (CRB), and Scribble protein complexes
[5].

The Hippo signaling pathway is a signaling pathway that controls organ size and cell
number. It restricts cell growth and proliferation while triggering apoptosis (6). The Hippo
signaling pathway is known to regulate proliferation, apoptosis, and differentiation, as
well as being activated by various internal and external signals such as cell-cell contact,
stress signals, and cell polarity [7, 8, 9].

While many studies on varicocele mechanisms have concentrated on changes in

adhesion molecules, the role of polarity proteins -key structural elements of the Sertoli
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cell cytoskeleton- and the associated cellular pathways remain relatively unexplored.
The exact pathophysiology behind the adverse effect of varicocele on cell polarity
remains uncertain. This study aims to identify the extrinsic and intrinsic cellular factors,
such as polarity, that regulate the Hippo signaling pathways involved in varicocele-
induced apoptosis. And our hypothesis is, that varicocele-induced disruption of cell

polarity triggers apoptosis through the Hippo pathway.

2.MATERIALS AND METHODS

This study was conducted with a total of 42 male Sprague Dawley rats obtained from the
Akdeniz University Experimental Animal Application and Research Center (ADAM). The
rats were randomly divided into three groups: Control (n=14) Sham (n=14), Varicocele
(n=14). Thirteen weeks after the establishment of the experimental model, animals were
sacrificed.

The left spermatic vessel diameter was measured and analysed. The tissues were
stained with Hematoxylin-Eosin and examined under a microscope to detect
seminiferous tubule degeneration. The expression levels of Scribble, YAP, TEAD, and
CTGF were demonstrated using Western Blot and Immunohistochemistry methods.

The statistical analysis of the results was performed using one-way ANOVA and post-
hoc analyses. Values with p<0.05 were considered statistically significant. The

statistical analyses were conducted using GraphPad Prism version 9.

3.RESULTS

While no significant difference was found in the diameters of the right spermatic veins
between groups, a significant increase in the left spermatic vein diameters was
observed in the varicocele-induced group compared to the control and sham groups (p

< 0.0001) (Fig1).
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Figure 1. Evaluation of the diameters (mm) of the left and right spermatic veins (p < 0.0001)

According to our morphological evaluations of testicular tissue using Hematoxylin and Eosin
staining, the seminiferous tubule epithelial structures in the control and sham groups exhibited
normal morphological characteristics. However, we observed significant disruption of
epithelial organization, detachment from the basal membrane, and shedding of germ cells into

the lumen in a lot of seminiferous tubules from the varicocele group (Fig.2 A-C).

Figure 2. Hematoxylin & Eosin Staining of Control (A), Sham (B), and Varicocele (C) Groups (Scale Bar:50um)
According to the results of immunohistochemistry and Western blot analysis, a
significant decrease in the protein level of Scribble was observed in the varicocele group
(Fig.3C, F, G) compared to the control (Fig.3A, F, G) and sham groups (Fig.3B, F, G)
(p<0.05).
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Figure 3. The results of the immunohistochemistry and Western blot analyses of Scribble protein levels are shown (*;

p<0.05, ***; p=0.0008) B-Actin was used as a positive control. (Scale Bar: 50um)

The protein levels of YAP, a transcriptional coactivator in the Hippo signaling pathway,
and TEAD, which forms a complex with YAP and is involved in proliferation and
apoptosis, were analyzed. A significant increase in the levels of both proteins was

observed in the varicocele groups (Fig.4C, G, I, J, M, N) (p<0.05).
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Figure 4. The results of the immunohistochemistry and Western blot analyses of YAP and TEAD protein levels are

presented (*; p<0.05). B-Actin was used as a positive control. (Scale Bar: 50 pm)

Intergroup comparisons revealed a significant increase in connective tissue growth
factor (CTGF) protein levels in the varicocele group (Fig.5C, F, G) compared to the

control (Fig.5A, F, G) and sham (Fig.5B, F, G) groups (p<0.05).
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Figure 5. The results of the immunohistochemistry and Western blot analyses of CTGF protein levels are shown (*;

p<0.05). B-Actin was used as a positive control. (Scale Bar: 50 pm)

4.DISCUSSION

Mammalian Scribble (SCRIB) which plays a role in cell polarity, facilitates the activation
of MST and LATS kinases in mammalian epithelial cells and inhibits the nuclear
activities of YAP/TAZ. Loss of Scribble disrupts the association of TAZ with the core
Hippo kinases MST and LATS [10]. The dephosphorylated YAP/TAZ complex enters the
nucleus and, together with TEAD, induces the pro-apoptotic process.

Our findings demonstrated a decrease in Scribble protein levels and an increase in YAP,
TEAD, and CTGF levels in the presence of varicocele. These results suggest that, in
addition to the disruptions in the blood-testis barrier and spermiation mechanism
caused by the reduction in Scribble expression under varicocele conditions, the
elevated levels of YAP and TEAD may enhance pro-apoptotic activity in the nucleus,
triggering varicocele-induced apoptosis. This study aimed to link cell polarity to the
Hippo pathway and provide a mechanistic basis for understanding how varicocele-
induced apoptosis might affect spermatogenesis. However, these results still need
further examination because we do not fully know some aspects of the relationship

between varicocele and cell polarity.
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