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Dear Members of the Turkish Histology and Embryology Family, 

16th National and 2nd International Congress of Histology and Embryology 
(NICHE2024; 16th National and 2nd International Congress of Histology 
and Embryology) will be organised by the Turkish Society of Histology and 
Embryology between 26-28 September 2024 at Turgut Özal 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, I 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. 

I 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 I present 
my deepest love and respect. 

Prof. Dr. Gamze TANRIÖVER 
Congress President 
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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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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 P0 and P1 
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 
µg/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 HIF1𝛂 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-Exo21 (with 50 µg/mL exosome under normoxic 
condition), 200-Exo21 (with 200 µg/mL exosome obtained under normoxic condition), 50-
Exo1 (with 50 µg/mL exosome obtained under hypoxic condition) and 200-Exo1 (with 200 
µg/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/cm2 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 Exo1 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-β, 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 
 
  



  
 

 
35 

Invited Speaker 

THE RELATIONSHIP BETWEEN FEMALE FERTILITY LOSS DURING 
OVARIAN AGING AND DNA/HISTONE METHYLATION CHANGES 

SAFFET ÖZTÜRK 
Department of Histology and Embryology, Akdeniz University School of Medicine, Antalya, Türkiye. 

sozturk@akdeniz.edu.tr 

 

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 
CXXC1 protein, which plays a role in establishing this methylation mark, was also decreased.  
In our studies, we found that  expression of SETD1B, SETDB1, 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 Türkiye 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 Türkiye, Darülfünun 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 (YÖK), 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, YÖK, 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. YÖK 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 YÖK 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, YÖK 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 
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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 
GAERS+IF 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 1.39µg 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, 
3.0-5.0μm 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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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, 3ʹ, 4ʹ, 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 CMKLR1 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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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 CdCl2. 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 CdCl2 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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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 µm 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. 
Çanakkale Onsekiz Mart University Scientific Research Projects Coordination Unit supported 
this study (Project Number: TSA-2021-3473).                                                                                                                                                                                                                                  



  
 

 
49 

Oral Presentation 

HYDROXYCHLOROQUINE INDUCES RETICULON 4 EXPRESSION IN 
PROSTATE CANCER CELLS 

TUĞCAN KORAK1, MERVE GULSEN BAL ALBAYRAK1, SEVİNC YANAR2, 
MURAT KASAP1  

1Kocaeli University, Faculty of Medicine, Department of Medical Biology, Kocaeli, Turkey 
2Sakarya University, Faculty of Medicine, Department of Histology and Embryology, Sakarya, Turkey 

tugcan.korak@kocaeli.edu.tr 

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 μM and 44.9 μM, 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.  



  
 

 
50 

Oral Presentation 

LOVASTATIN SYNERGIZES WITH GOT1 INHIBITOR TO KILL CANCER 
CELLS 

 

ELİF BAYRAM1 | ABDULLAH YALÇIN2 | SABİRE GÜLER3 

1Department Of Veterinary Biochemistry, Institute Of Health Sciences, Bursa Uludag University, Bursa, Turkey | 
2Department Of Biochemistry, School Of Veterinary Medicine, Bursa Uludag University, Bursa, Turkey | 

3Department Of Histology And Embryology, School Of Veterinary Medicine, Bursa Uludag University, Bursa, 
Turkey  

elifbbayram@gmail.com 

 
Abstract 
Introduction: Glutamate-Oxaloacetate Transaminase 1 (GOT1) 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 GOT1 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 GOT1 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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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-α. 
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-α 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 µm, 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 β1 (TGF-β1) 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-β1 on the regulation of α, β, and 
γ-secretase enzymes, Aβ-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-β was administered, the experimental group in which Scopolamine was 
applied for 28 days, and the treatment group in which Scopolamine and TGF-β1 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-β1 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 Aβ-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-β1 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-β1 
treatment groups. It was observed that α-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 α, β, and γ-secretase enzymes. When all the findings were evaluated together, it was 
concluded that TGF-β1 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 IL-33, TNF-alpha, IL-6, IL-1β 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 
BA6 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  



  
 

 
58 

Oral Presentation 

SYNERGISTIC EFFECT OF BENZTROPINE AND LDHA INHIBITOR IN 
PANCREATIC CANCER: A NOVEL THERAPEUTIC APPROACH 

 

ÖNER SÖNMEZ1 | ABDULLAH YALÇIN1 | SABİRE GÜLER2 

1Veterinary Biochemistry | 2Veterinary Histology And Embryology 
onersonmez@uludag.edu.tr 

 
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 μM benztropine combined 
with 20 μM 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 TÜBİTAK 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 Gökçek 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 IUI 
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 µM) 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/cm compared to 1000 V/cm. No statistically significant difference in cell 
viability was observed between DOX treatment at 1500 V/cm 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. (Işgın) 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 µM 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-α and TGF-β1 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-α (Transorming 
growth factor- α) and TGF-β1 (Transorming growth factor- β1). 
 
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-α and TGF-β1 immunoreactivity was 
determined in avian eye tissue. TGF-β1 was found to react more intensely than TGF-α. 
 
Conclusion: It was determined that TGF-β1, 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-α was found to give a very weak immunoreactivity in the 
goose eye. In this study, the presence of TGF-α and TGF-β1 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 (Tfh) 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 CXCR5, PD-1, and ICOS in AIH biopsies and 
to determine the role of the tissue-resident Tfh 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 Tfh cells in AIH. Compared to healthy 
controls, AIH patients exhibited significantly greater CD4+CXCR5+, PD-1+CXCR5+, and 
PD-1+ICOS+ Tfh 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 Tfh 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 Tfh 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 ASH1L, 
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 
ASH1L 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 ASH1L proteins, H3K4me3 
and H3K36me3 marks as well as for pS2 (transcriptional activity marker) and 5mC (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, ASH1L 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), 5mC 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-
qPCR) 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 µl of commercially 
available VAC oil with 20 µl of Tween 20 and adding 1000 µl 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 
ALDH1A 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 673A 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 (eIF2a, ATF4 and CHOP) and apoptosis (Caspase-8, Caspase-9, Caspase-3, and c-
PARP) increased after 673A treatment in a time-dependent manner.  
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Conclusion: This study demonstrated for the first time that 673A 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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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 µM) 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 1µM 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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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 Aβ 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 (Lässer et al., 2012). 
Exosome (200μg /100μL) and PBS (200μg /100 μL) 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 Aβ and tau staining 
positivity values, which increased with Aβ 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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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 
Catsper1 and Catsper2 gene expression levels were analyzed. 
 
Results: A comparison of gene expression rates between the groups revealed a 3.4-fold 
increase in Catsper1 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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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 
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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-α 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 IHC 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+I. 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 MDSCs.  
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 
 
Introductıon: 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 
µm filter. A 50 µl aliquot of this solution was mixed with 450 µl 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. 
  



  
 

 
83 

Oral Presentation 

SHORT-TERM AND LONG-TERM THERAPEUTIC EFFECTS OF ELABELA 
ON TORSION-INDUCED TESTIS DAMAGE IN RATS VIA THE 

ALLEVIATION OF OXIDATIVE STRESS  

 
YASEMİN CESUR | ALPEREN AKBABA | LEYLA SEMİHA ŞEN | AHMET ÖTER | 

YILMAZ ÇİRKİN | FATİH ERBALCI | KÜRŞAT UYĞUL | KUTAY KÖROĞLU | 
MERAL YÜKSEL | BERRAK YEĞEN | FERİHA ERCAN 

Marmara University School Of Medicine, oterahmet38@gmail.com 

 
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 720o 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 µg/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 U87MG 
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: 122Z788) 
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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-1α) 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-1α, 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 µM) of cobalt chloride (CoCl₂) for 24 hours. 
Cell viability was assessed using PI analysis with flow cytometry. HIF-1α, 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 µM) of CoCl₂ for 24 hours 
showed a significant decrease in cell viability, particularly at a hypoxic concentration of 200 
µM CoCl₂ (p<0.05). In HTB9 cells cultured under hypoxic conditions, a significant increase 
was observed in HIF-1α 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-1α 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 II 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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Abstract 
 
Introductıon: 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. 
 
Materıals 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). 
 
Dıscussıon-Conclusıon: 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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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/Keap1/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/Keap1/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, Keap1, and SIRT1 using ImageJ. Inflammatory cytokines levels (TNF-a, IL-1β, 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, ii) 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-1b, 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. 
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Conclusion: In summary, the combined treatments of BER and MSCs were shown to suppress 
the NLRP3 inflammasome and Keap1/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 1st 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 
1st, 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 µg.kg-1) (n=28). 
The rats were fasted for 24 hours prior to indomethacin administration (25 mg/kg, 5% 
NaHCO₃, 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 µg.kg⁻¹ Xenin-25 (p<0.01), with a trend 
towards reduction observed at doses of 0.2 and 20 µg.kg⁻¹. 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 µg/mL of T98G-derived 
exosomes depleted MTT with a statistically significant difference of p<0.05. Higher dosages 
of 8-32 µg/mL depleted MTT in a more significant (p<0.001). Figure 2 B shows curcumin's 2 
µg/mL protective effect against T98G 2, 4, and 8 µg/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). 
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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 Uludağ 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; χ2; r).  
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±1.4μm. 
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, P2Y11, 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 μm, 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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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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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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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), GLUT1 inhibition, Solifenacin, and the combination of 
GLUT1 inhibition with Solifenacin. GLUT1 inhibitor doses of 5,10,20 and 30 µm and 
solifenacin doses of 5,10,15 and 20 µm 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 μM Solifenacin with 
30 μM GLUT1 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 GLUT1 inhibition and 
Solifenacin exerts a highly synergistic effect on the viability of HCT-116(Colorectal 
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Carcinoma) colorectal cancer cells, significantly enhancing cancer cell inhibition compared to 
individual treatments. These findings indicate that targeting GLUT1-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 mm³, 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 paraffin, 
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 µM 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 µg/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 Uludağ 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-α 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. 
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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 ATG5 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-β1 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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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. 
  



  
 

 
112 

Poster Presentation 

ANTIOXIDANT CAPACITY OF THYMOQUINONE AND CARVACROL 
AGAINST THE MOLECULAR AND IMMUNOHISTOCHEMICAL STUDIES 

OF CADMIUM TOXICITY İN THE LIVER TISSUE OF RAT 

 
GÖZDE ÖĞÜTÇÜ1 | NADİRE KIYAK1 | GÜLTEN TUNCEL DEREBOYLU2 | 

ERBLİNA NİKSHİQİ3 | FERDA TOPAL ÇELİKKAN4 | SEVDA MÜFTÜOĞLU3 | 
AYSEL KÜKNER1 

1Yakın Doğu Üniversitesi Tıp Fakültesi Histoloji Ve Embriyoloji Anabilim Dalı | 2Yakın Doğu Üniversitesi Tıp 
Fakültesi Tıbbi Genetik Anabilim Dalı | 3Hacettepe Üniversitesi Tıp Fakültesi Histoloji Ve Embriyoloji Anabilim 

Dalı | 4Ankara Üniversitesi Tıp Fakültesi Histoloji Ve Embriyoloji Anabilim Dalı gozde.ogutcu@neu.edu.tr 

 

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.Tnf-a, Nfkb1, IL6, 
mTor 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 Tnf-a and Mtor expressions, indicating that cadmium 
exposure upregulated this pro-inflammatory gene.Comparing Cd to Cd+Car groups,carvacrol 
treatments reduced Tnf-a expression. In Cd+Thymoquinone and Cd+Car groups, both 
treatments reduced, Nfkb1, 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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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 TÜBİTAK 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 250±25 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 μg/ml) for 48, 72, and 96 hours. To create an in vitro inflammation model, ECV304 cells 
were cultured with 50 and 200 μg/ml concentrations of LPS isolated from E. coli for 48 and 
96 hours. TNF-α 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 μg/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 µg/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 
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infection. Furthermore, our results are preliminary data for in vitro and in vivo experimental 
models. 
Keywords: Carvacrol, ECV304, inflammation 
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Abstract 
Introductıon: 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. 
 
Objectıves: This study investigated the effects of equine hyperimmune serum on the trachea 
of SARS-CoV-2-infected K18-hACE2 transgenic mice, which exhibit severe disease 
analogous to that in humans due to their human ACE2 receptor. 
 
Materıals & 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-hACE2 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 1nM-1μM were applied to human 
glioblastoma (U373MG) 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 μM 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 μM 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 Uludağ 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 
(ZI), 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 GluR2/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 GABABRs 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 GluR7 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) 
  



  
 

 
122 

Poster Presentation 

EFFECTS OF PROPHYLACTIC VITAMIN D APPLICATION ON 
NEURONAL ACTIVATION AND BEHAVIORAL HYPERACTIVITY IN 

MICE EXPOSED TO SEVOFLURANE ON POSTNATAL DAY 10 

 

MUHAMMET ÜNVERDİ | FERİDE KARACAER | UFUK ÖZGÜ METE | SAMET 
KARA | DİLEK ŞAKER | KÜBRA AKILLIOĞLU | TUĞÇE AĞAR GÜLERYÜZ 

Çukurova University Faculty Of Medicine Department Of Anesthesia And Reanimation 
tugce-2400@hotmail.com 

 

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 µg/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 cm) 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% 
O2 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-α (TNF-α), 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- α, 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 valproic 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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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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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 μg/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.  
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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 effects 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:L929, HuVeC, HepG2, and U87MG 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 U87MG 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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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 BMAL1) 
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 TÜBİTAK 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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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 μg/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-1β, IL-6 and Tumor necrosis factor-α, TNF-α), and anti-
inflammatory cytokine IL-10 were determined by ELISA. Nuclear Factor kappa B (NF-κB) 
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-qPCR) 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 NFκB 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.  
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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 μg/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 
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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) 
  



  
 

 
134 

Poster Presentation 

THE IMPACT OF DYSREGULATED CIRCADIAN RHYTHM GENE 
EXPRESSION ON RECURRENCE AND PROGNOSIS IN HBV-MEDIATED 

HEPATOCELLULAR CARCINOMA FOLLOWING LIVER 
TRANSPLANTATION 

 
BUSE BİRİNCİ1 | BEYZANUR YAGCİ2 | SECİL AK AKSOY2 | FUAT AKSOY3 

1Department Of Histology & Embryology, Faculty Of Veterinary Medicine, Bursa Uludag University | 
2Department Of Medical Biology, Faculty Of Medicine, Bursa Uludag University | 3Department Of General 

Surgery, Faculty Of Medicine, Bursa Uludag University, birincibuse7@gmail.com 

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 TÜBİTAK project number 1919B012303273. 
 
Results: A total of 50 HBV-mediated HCC patients were evaluated in this study. Among  
circadian rhythm genes (PER1, PER2, CLOCK, BMAL1), 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. Beclin1, 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 Beclin1 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 Beclin1 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, Beclin1 showed 
weak immunoreactivity in atrial cardiomyocytes, elastic arteries, beige adipose tissue, and 
ventricular cardiomyocytes during pre-hibernation. In the hibernation period, Beclin1 
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 Beclin1 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, Beclin1 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, Beclin1, 
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 200µg/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 µm. 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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Abstract 
Introductıon: 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. 
 
Aım: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.   
 
Materıals 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 Dıscussıon: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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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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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: IHC 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 μm 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 GRIK5 
(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 GRIK5 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, GRIA1, GRIK5, Immunohistochemistry. 
This study has been supported by B.U.Ü. 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 µg/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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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 4-5µm 
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; χ2; 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.  
II. "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 
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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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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 µL 
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 µg/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 μM IMQ for 24 h to 
induce psoriasis-like inflammation. The experimental groups were divided into four 
categories: Ca-free control, 2 mM CaCl2, 25 μM IMQ, and 2 mM CaCl2 + 25 μM 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)-
β/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-β/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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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 
 
Introductıon: 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. 
 
Aım :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.  
 
Materıals & 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 KCl, 
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). 
 
Conclusıons: 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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Özet: Embriyo implantasyonu en basit ifadeyle embriyonun uterusa yerleşmesidir. Bu olay, 
implante olma yeteneği olan blastosist ile reseptif uterus arasındaki etkileşim sonucu 
implantasyon penceresi olarak bilinen zaman aralığında gerçekleşir. Farelerde yapılan 
çalışmalar, ortak özellikleri nedeniyle insan implantasyonunun moleküler temeline dair 
öngörüler sağlamıştır. Fare ve insanda implantasyon süreçlerindeki benzerlikler arasında hem 
fare hem insan embriyolarının basit medyumlarda in vitro gelişebilmesi; her iki türde 
desidualizasyon görülmesi, embriyonun antimezometriyal stromaya gömülmesi ve 
plasentanın hemokoryal olması yer alır. İki tür arasında önemli farklılıklar da bulunur. Farede 
implantasyon eksentrik, insanlarda interstisyeldir. İmplantasyon sırasında farede embriyo iç 
hücre kitlesi mezometriyal, insanlarda ise antimezometriyal yönlendirilir. Farenin aksine, 
insanda desidualizasyon embriyo varlığı olmadan başlar. Fare türlerinde aylık doğurganlık 
oranı yaklaşık 3 kat daha yüksektir ve ortalama yavru sayısı 10-12’dir. Vajinal tıkaç oluşumu 
1. gün kabul edildiğinde farelerde gebelik 20 gündür. Gebeliğin 1-3. günlerinde uterus pre-
reseptif, 4. günü gecesi reseptif, 5. gün öğleden sonradan itibaren ise non-reseptif durumdadır. 
Farelerde ovulasyondan hemen önce östrojen (E2) salgılanması gebeliğin ilk iki günü 
boyunca lümen ve bez epiteli hücrelerinin proliferasyonunu uyarır. Korpus luteumdan 
salgılanan progesteron (P4) gebeliğin 4. gününde pre-implantasyon E2 salgısı ile 
proliferasyonun epitelden stromaya kaymasını sağlar. Epitel hücreleri çoğalmayı bırakır ve 4. 
günde farklılaşır. Kemirgenlerde implantasyon apozisyon, adezyon ve invazyon olarak 3 
evreye ayrılmıştır. Apozisyonda P4 artışına bağlı ödem sonucu trofoblast ile lümen epiteli 
hücreleri yakın hale gelerek karşılıklı konumlanırlar. Adezyon farelerde gebeliğin 4. günü 
gecesi başlar. Blastosistin tutunduğu yerde endometriyal vasküler geçirgenlik artar, bu 
nedenle Chicago mavisi gibi makromoleküler bir boyanın intravenöz enjeksiyonuyla 
implantasyon bölgeleri mavi bantlar şeklinde görülür. İnvazyon safhasında anne ile vasküler 
bir ilişki kurabilmek için blastosist trofoblast hücreleri lümen epiteli ve bazal laminayı 
geçerek stromaya ulaşır. Kemirgenlerde invazyon sonrasında implante olan blastosistin 
etrafındaki stroma hücreleri desidualize olurlar (desidualizasyon). Embriyo 
antimezometriyumdaki stromaya gömülür. Embriyo implantasyonu, ovaryum steroidlerinin 
birincil etkisi altında blastosist ve uterus arasındaki hücre-hücre etkileşimleri sonucu 
gerçekleşir. Embriyo implantasyonu sırasında ovaryum steroidlerinin birincil etkisi altında 
blastosist trofektodermi ile uterus lümen ve bez epiteli, stroma hücreleri arasında gerçekleşen 
otokrin, parakrin ve jukstakrin etkileşimlerde birçok sitokin, büyüme faktörü, homeobox 
transkripsiyon faktörü, lipid aracı ve morfogen rol alır. İmplantasyonun kalitesi devam eden 
gebeliğin kalitesini belirler. Bu aşamadaki herhangi bir hata, erken gebelik kaybına veya 
çeşitli gebelik komplikasyonlarına neden olacaktır. Sinyal yolaklarına ilişkin yapılacak daha 
fazla çalışma, gebelik başarısını artırabilir ve daha gelişmiş kontraseptiflerin tasarlanmasına 
yardımcı olabilir. 
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Özet 
Giriş: Üreme çağındaki çiftlerde infertilitenin küresel prevalansı %15 olup, tüm infertilite 
vakalarının %40-50'sinde erkek faktörü birincil neden olarak tanımlanmaktadır. Sperm sayısı 
ve sperm motilitesinin düşük olduğu kriptozoospermik erkeklerde ve semende sperm elde 
edilemeyen azospermik erkeklerde üremeye yardımcı tekniklerin kullanılması gerekir.  
 
Amaç: Bu çalışmada azospermi sebebiyle mikro-TESE ile sperm elde edilen olgular ile 
kriptozoospermik olgular arasında fertilizasyon ve gebelik oranlarının retrospektif 
karşılaştırılması amaçlandı. 
 
Materyal-Metot: Çalışmaya 2010-2019 tarihleri arasında infertilite tedavisi gören ve çalışma 
kriterlerine uyan 528 (azospermik n=256 (%48,5); kriptozoospermik n=272 (%51,5)) erkek 
dahil edildi. Vakaların % 100’ünde (n=528) döllenme olduğu görüldü. 528 vakanın 92 
tanesinde çeşitli sebeplerden ötürü embriyo transferi yapılamadı, 436 olguda embriyo transferi 
yapıldı. 
 
Bulgular: Emriyo transferi yapılan 436 olgudan %44,3’ünde (n=193) gebelik oluşmazken, 
%55,7’sinde (n=243) gebelik oluştu. Katılımcılar semen parametrelerine göre 
kriptozoospermik ve azospermik olarak iki gruba ayrıldı. Gruplar 2PN embriyo sayıları, 
gebelik oranları, kese sayıları ve dondurulmuş embriyo sayıları açısından karşılaştırıldı. 
Kriptozoospermik grupta dondurulmuş embriyo sayısı ve 2PN embriyo sayısı ≥6 olanların 
oranı daha yüksekti (sırasıyla p=0,008; p=0,036). Gebelik oranları ve kese sayıları gruplar 
arasında farklılık göstermedi (sırasıyla p=0,059; p=0,449). 
 
Sonuç: Kriptozoospermik vakalarda başarılı fertilizasyonun göstergesi olan 2PN embriyo 
sayısı ve dondurulan embriyo sayılarının daha yüksek olduğu ancak sperm elde etme 
yönteminin gebelik ve kese oluşumunu etkilemediği sonucuna varılmıştır. Kriptozoospermik 
vakalardaki farklılığın elde edilen sperm sayısından kaynaklı olabileceği düşünülmektedir. 
 
Anahtar sözcükler: Intrasitoplazmik sperm injeksiyonu; Kriptozoospermi; Azospermi; 
İnfertilite; In vitro fertilizasyon   
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Özet 
Giriş ve Amaç: Akut Pankreatit (AP) morbidite ve mortalite oranı yüksek bir hastalıktır. Yeni 
tedavi stratejileri geliştirmeyi hedefleyen deneysel ve klinik çalışmalara rağmen, AP’nin 
tedavisi hala semptomatiktir. AP’de artan serbest oksijen radikallerinin yol açtığı oksidatif 
stres, pankreasta hasara neden olur. AP’in en sık görülen histopatolojik bulguları, inflamatuar 
hücre infiltrasyonu, nekroz, interstisyel ödem ve hemorajidir. Nar (Punica granatum) ve 
Aronya (Aronia melonocarpa) antioksidan ve anti-inflamatuar özelliklere sahip olan iki 
meyvedir. Çalışmamızda nar ve aronya ekstrelerinin bu özelliklerinin AP tedavisindeki 
etkinliğinin araştırılması amaçlandı.  
Materyal-Metot: 32 adet Sprague-Dawley erkek sıçan kullanıldı. Sıçanlar, Kontrol, Pankreatit, 
Pankreatit+Nar, Pankreatit+Aronya grupları şeklinde 4 gruba ayrıldı (n=8). Kontrol grubu 
hariç tüm gruplara intraperitoneal yolla bir saat ara ile iki doz 2.5 g/kg L-arginin enjeksiyonu 
yapıldı. Pankreatit+Nar grubuna enjeksiyonun ardından 7 gün boyunca gavaj yolu ile 500 
mg/kg nar ekstresi, Pankreatit+Aronya grubuna enjeksiyonun ardından 7 gün boyunca gavaj 
yolu ile 500 mg/gün aronya ekstresi, kontrol grubuna ise aynı sürede gavaj yolu ile serum 
fizyolojik verildi. Deney bitiminde pankreas dokuları ışık ve elektron mikroskobik olarak 
incelendi. Kalpten alınan kandan ve pankreas örneklerinden ayrıca biyokimyasal, Western-
blotting ile Bcl-2, Bax, RIP3 ve LC3β, ELISA ile IL-1β seviyeleri ölçüldü. 
Bulgular: AP grubunda ciddi nekrotik AP bulguları saptandı. Asiner hücre dejenerasyonu, 
hücre infiltrasyonu, ödem, nekroz ve apoptoz görüldü. Kontrol grubuna göre ortalama 
histopatolojik hasar skoru (OHHS) yüksekti (p=0.001). Elektron mikroskobik düzeyde 
intrasellüler ve intersellüler ödem, inflamatuar hücre infiltrasyonu, organel dejenerasyonu ve 
nekroz belirgindi. Çok sayıda apoptotik cisime, otofajik vakuole ve miyelin figüre rastlandı. 
Biyokimyasal analizlerle kontrol grubuna göre bu grupta serum amilaz (p<0.005), lipaz 
(p<0.05) ve Total Oksidan Seviyesinde (TOS) (p<0.001) artış, Total Antioksidan Seviyesinde 
(TAS) (p<0.05) düşüş saptandı. Nar ve aronya (p<0.05) uygulanan gruplarda AP grubuna 
oranla OHHS, serum amilaz (p<0.05), lipaz ve TOS (p<0.001) seviyeleri düşüktü, TAS 
(p<0.05) seviyeleri ise yüksekti. Elektron mikroskobik düzeyde kesitlerde her iki grupta 
genellikle sağlam pankreas dokusu görüldü. Zaman zaman organel dejenerasyonu, ödem, 
hücre infiltrasyonu ve nekroz izlendi.   
Sonuç: Nar ve aronya ekstrelerinin başlıca antioksidan ve anti-inflamatuar güçleri sayesinde 
AP’e bağlı pankreas hasarının giderilmesinde etkili oldukları görüldü. Kolay ulaşılabilir, ucuz 
ve yan etkisiz olan bu iki ajanın AP’in tedavisinde tek başlarına tedavi edici ajan olarak 
kullanılamasalar bile uygulanan tedavi protokollerine olumlu ve destekleyici katkı 
sağlayacaklarını düşünmekteyiz.     
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FORMALDEHİTİN YOL AÇTIĞI ORGAN HASARI ÜZERİNE 
TİMOKİNONUN ETKİLERİNİN İNCELENMESİ 
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Özet 
Giriş ve Amaç: Aldehitin en basit formu olan formaldehit çevreyi kirleten, kanserojen etkili 
bir maddedir. Özellikle histologlar, patologlar, anatomistler ve tıp öğrencileri formaldehitin 
zararlı etkilerine sık maruz kalmaktadırlar. Formaldehit maruziyet sıklığına göre organlarda 
değişen derecelerde hasara yol açmaktadır. Bu hasarın engellenmesi ve/veya giderilmesi insan 
sağlığı açısından çok önemlidir. Nigella sativa bitkisinin bir bileşeni olan timokinonun 
antioksidan, antiinflamatuar ve antitümör özelliklerinin olması bu ajanın tedavi edici 
etkilerinin olabileceğini düşündürmektedir. Bu çalışmada formaldehitin karaciğer, böbrek, 
testis ve kalp dokularında yol açtığı hasara karşı timokinonun etkinliği incelenmesi 
amaçlanmıştır. 
 
Materyal-Metot: 40 adet Wistar albino erkek sıçan 5 gruba (n=8) ayrıldı. Formaldehit grubuna 
15 gün boyunca intraperitoneal yolla %10’luk serum fizyolojikte seyreltilmiş formaldehit 10 
mg/kg dozunda uygulandı. Formaldehit+Timokinon grubuna aynı sürede, aynı dozda 
formaldehitin yanı sıra gavajla 1 ml mısır yağı içinde 20 mg/kg timokinon, Timokinon 
grubuna aynı sürede gavaj yoluyla sadece 1 ml mısır yağı içinde 20 mg/kg Timokinon, Serum 
Fizyolojik grubuna aynı sürede intraperitoneal yolla serum fizyolojik, Mısır Yağı grubuna 
aynı sürede sadece gavaj yoluyla 1 ml mısır yağı uygulandı. On beş günlük deney sonunda 
sıçanlar sakrifiye edilerek karaciğer, böbrek, testis ve kalp dokuları alındı. Rutin doku takibi 
sonucu elde edilen kesitler Hematoksilen-Eozin yöntemiyle boyandı, ayrıca TUNEL 
immunohistokimyasal işaretleme yöntemi uygulandı.  
 
Bulgular: Formaldehit grubunda karaciğerde vakuolizasyon ve intrasellüler ödem, böbrekte 
vakuolizasyon, tübül atrofisi, skleroz, nekroz, intersellüler ödem ve hemoraji, kalpte nekroz, 
hemoraji ve konjesyon, testiste intratübüler ve intertübüler ödem, tübül dejenerasyonu ve 
nekroz belirgindi. Formaldehit grubunda karaciğerin ortalama vakuolizasyon skoru (p<0.005), 
böbreğin sklerotik glomerül sayısı (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 göre 
yüksekti. Formaldehit+Timokinon grubunda karaciğerin ortalama vakuolizasyon skoru 
(p<0.005), böbreğin sklerotik glomerül sayısı (p<0.005) ve OHHS (p<0.05), kalbin ve testisin 
(p<0.005) OHHS Formaldehit grubuna oranla düşüktü. Formaldehit grubunun 
karaciğerlerinde, kalplerinde, böbreklerinde (p<0.05) ve testislerinde (p<0.05) ortalama 
TUNEL + hücre sayısı Serum Fizyolojik grubuna göre yüksekti. Formaldehit+Timokinon 
grubunda bu sayı karaciğerde (p<0.05), böbrekte (p<0.05) ve kalpte Formaldehit grubuna 
oranla düşüktü.  
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Sonuç: Formaldehitin farklı organlarda farklı derecelerde hasara yol açtığı görüldü. 
Timokinonun da farklı organlardaki etkinliğinin farklı derecelerde olduğu görüldü. 
Histopatolojik açıdan yararlı etkilerin karaciğer, böbrek ve testiste daha belirgin olduğu, 
apoptotik hücre ölümünü baskılayıcı gücünün ise karaciğer ve böbrekte daha belirgin olduğu 
saptandı. Timokinonun tedavi edici ajan olarak potansiyelinin olduğu, en azından 
formaldehite sık maruz kalan kişilerde yüksek oranda timokinon içeren gıdaların 
tüketilmesinin yararlı olacağı sonucuna varıldı.  
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DOKSORUBISIN KAYNAKLI KARDIYOTOKSISITEDE ÜZÜM (VITIS 
VINIFERA L.) ÇEKIRDEĞI EKSTRAKTININ KORUYUCU ETKISININ 

ARAŞTIRILMASI 
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Özet 
Giriş: Kanser, dünyada morbidite ve mortalitenin önde gelen nedenlerinden biridir. 
Doksorubisin (DXR), geniş spektrumlu antrasiklin türevi antibiyotiklerden biri olarak kanser 
tedavisinde kullanılmaktadır. DXR’nin tedavi amaçlı kullanımları sırasında kalp başta olmak 
üzere birçok dokuda toksisiteye neden olduğu çalışmalarda gösterilmiştir. Antioksidanlar, 
vücudumuzu serbest radikallerin toksik etkilerine ve normal oksijen metabolizmasına karşı 
savunmada önemli bir role sahiptir. Üzüm çekirdeği ekstraktının güçlü bir antioksidan 
özelliğinin olduğu ve serbest radikalleri temizleme kapasitesinin yüksek olduğu 
araştırmalarda bildirilmiştir.  
 
Amaç: Literatürde üzüm (Vitis vinifera L.) (VIT) ile ilgili yapılmış çalışmalar olsa da, DXR 
kaynaklı hasarın kalp dokusu üzerindeki etkisine dair bir çalışmaya  raslanmamıştır. Bu 
nedenle çalışmamızda, ratlarda DXR kaynaklı kalp hasarına karşı VIT çekirdeği ekstraktı 
etkisinin araştırılması amaçlanmıştır. 
 
Materyal-Metot: 30 adet erkek rat, rasgele her grupta 6 hayvan olacak şekilde 5 gruba 
ayrılmıştır: Kontrol grubu: Ad libitum su ve yemle beslenen grup. Sham grubu: 14 gün 
gavajla distile su verilen sıçanlara, deneyin 5. gününde intraperitoneal (i.p.) serum fizyolojik 
uygulaması yapılan grup. DXR Grubu: Deneyin 5. Günü 15 mg/kg tek doz i.p. DXR 
uygulanan sıçanlardan oluşan grup. DXR+VIT: 14 gün boyunca gavajla 120 mg/kg Vitis 
vinifera L. (VIT) çekirdeği ekstraktı uygulanan sıçanlara deneyin 5. Günü 15 mg/kg tek doz 
i.p. DXR uygulanan sıçanlardan oluşan grup. VIT: 14 gün boyunca gavajla 120 mg/kg Vitis 
vinifera L. çekirdeği ekstraktı uygulanan sıçanlardan oluşan grup. Son ilaç uygulamasından 
24 saat sonra deney hayvanları anestezisi altında sakrifiye edilerek kan ve kalp dokuları 
alınmıştır. Kan örnekleri santrifüj edilerek serumlarında TOS (Total Oksidan Seviye), TAS 
(Total Antioksidan Seviye), OSI (Oksidatif Stres İndeksi), TNF-α (Tümör Nekroz Faktörü-α) 
incelenmiştir. Kalp dokuları ise %10 formolde tespit edildikten sonra rutin doku takip 
serilerinden geçirilerek bloklanmış ve kesit alınarak histokimyasal ve immunohistokimyasal 
olarak incelenmiştir.  
 
Bulgular: DXR grubunun histolojik incelenmesinde kas liflerinde düzensizleşme, ayrılma ve 
bozulma, kas lifleri arasında kollajenöz madde birikimi, damarlarda konjesyon görülmüştür. 
Tedavi grubu olan DXR+VIT’de bu bulgular önemli derecede azalmıştır. 
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İmmunohistokimyasal incelemelerde ise kaspaz-3, NF-κB-p65 (Nükleer Faktör-kappa B-p65), 
TNF-α immunreaktiviteleri değerlendirilmiştir. Kontrol grubuyla karşılaştırıldığında; DXR 
grubunda kaspaz-3, NF-κB-p65, TNF-α yoğun bir boyanma görülürken, DXR+VIT grubunda 
boyanmanın şiddeti önemli derecede azalmıştır. Biyokimyasal parametlerde çıkan sonuçlar 
histopatolojik sonuçlarımızı doğrulamıştır. TOS ve TNF-α düzeyleri DXR grubunda anlamlı 
artarken, DXR+VIT grubunda ise azalmıştır. TAS düzeyi ise VIT ve DXR+VIT gruplarında 
anlamlı olarak artmıştır. 
 
Sonuç: DXR’nin apoptotik süreci hızlandırdığı, oksidatif stresi ve inflamasyonu arttırdığı 
görülmüştür. VIT’in ise kardiyak yeniden yapılanmayı hızlandırdığı ve DXR kaynaklı kalp 
hasarına karşı koruyucu bir etkisinin olduğu görülmüştür. 
 
Anahtar Kelimeler: Doksorubisin, Vitis vinifera L., Kaspaz-3, NF-κB-p65, TNF-α 
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MCF-7 VE MDA-MB-231 MEME KANSERI HÜCRELERININ METASTATIK 
KARAKTERINE SILYMARIN’İN ETKISININ 2 BOYUTLU VE 3 BOYUTLU 

KÜLTÜR YÖNTEMLERIYLE KARŞILAŞTIRMALI OLARAK 
DEĞERLENDIRILMESI 
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Özet 
Giriş: Meme kanseri, dünya genelinde kadınlar arasında en yaygın kanser türlerinden biridir 
ve metastaz, kanserin ölümcül hale gelmesinde kritik bir rol oynamaktadır. Bu çalışmada, 
silymarin'in iki farklı meme kanseri hücre hattı (MCF-7 ve MDA-MB-231) üzerindeki etkileri 
incelenmiştir. Hücreler, hem iki boyutlu (2D) hem de üç boyutlu (3D) kültürlerde yetiştirilmiş 
ve silymarin ile tedavi edilmiştir. Araştırmada, silymarin'in hücrelerin yayılmasını ve 
metastazla ilişkili gen ve proteinlerin ekspresyonunu nasıl etkilediğini belirlemek için çeşitli 
analizler yapılmıştır.  
Amaç: meme kanseri hücre hatları olan MCF-7 ve MDA-MB-231'de, silymarin'in metastatik 
özellikler üzerindeki etkilerini araştırmak ve bu etkilerin iki boyutlu (2D) ve üç boyutlu (3D) 
hücre kültür modellerinde nasıl farklılaştığını değerlendirmektir.  
Materyal-Metod: Çalışmada silymarinin etkin dozunu belirlemek amacıyla MTT hücre 
canlılığı analizi hem 2D hem de 3D kültür metodları kullanılarak tayin edildi. Belirlenen 
dozlar 2D kültür metodları olan yara iyileşme deneyi, PCR, Western Blot ve 
immünohistokimyasal analizler kullanılarak epiteliyal mezenkimal geçiş proteinlerinin 
ifadelerini belirlendi. Eş zamanlı olarak 3D kültür yöntemiyle sferoid oluşturularak transwell 
hücre göçü, PCR, Western blot ve immünohistokimyasal analizler gerçekleştirildi. Genetik 
analizleri ve histokimyasal analizler için hücrelere uygulamalar yapılmıştır.  
Bulgular: Silymarin hücre göç yöntemiyle değerlendirildi ve hem 2D hem de 3D kültürde iki 
hücre içinde hücre göçünü yavaşlattı. E-kaderinin ekspresyon azaldığı N-kaderin, vimentin, 
fibronektin ekspresyon seviyelerinin uygulama sonrasında gruplarda değişiklik gösterdiği 
görüldü. MMP-9 proteinin mRNA seviyesinde ve protein ifadesinde azalma belirlendi.  
Sonuç: Silymarinin meme kanseri hücrelerinde 2D ve 3D uygulamaları sonucunda hücrelerde 
metastaz ve hücre göçünü hem epiteliyal ve mezenkimal proteinler bakımından hem de hücre 
göç davranışı bakımından etkilediği görülmüştür.  
 
Anahtar Kelimeler: EMT; Meme Kanseri; Metastaz; Silymarin; 2D ve 3D hücre kültürü 
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YUMURTA TAVUKLARINDA DIYET KALSIYUM, FOSFOR VE 
MIKROBIYAL FITAZIN BAĞIRSAK MORFOLOJISI ÜZERINDEKI 

ETKILERI 
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Özet 
Giriş ve Amaç: Hayvan sağlığını korumak ve bağışıklığı ve üretimi artırmak için kümes 
hayvanı endüstrisinde farklı zorluklar uygulanmaktadır. Mikrobiyal fitaz takviyesi hem 
inorganik fitaz oranını düşürmek hem de diğer minerallerin emilimine katkıda bulunmak 
açısından önemlidir. Bu çalışmada, yeni izole edilmiş bir mikrobiyal fitaz, kalsiyum (Ca2+) 
ve kullanılabilir fosfor (AP) ile birlikte diyete farklı konsantrasyonlarda eklendi ve bu 
takviyenin bağırsak emilim kapasitesi ve Ca2+ bağlama kapasitesi üzerindeki etkileri, 
duodenum ve ileumun morfolojik ölçümleri ve immünohistokimyasal incelemesi yoluyla 
araştırıldı. 
Materyal-Yöntem: Bu amaçla, 90 Lohmann LSL-White yumurta tavuğu üç ana diyet grubuna 
ayrıldı: 1. Standart Ca2+ ve AP (Ca+AP), 2. Standart Ca2+ ve düşük AP (Ca+düşük AP) ve 3. 
Düşük Ca2+ ve düşük AP (düşük Ca+düşük AP). Bu üç grup ayrıca her biri üç fitaz alt 
grubuna ayrıldı (fitazsız [Phy-], ticari fitaz [CP] ve mikrobiyal fitaz [MP]). Deneyin sonunda 
hayvanlar ötanazi edildi ve duodenum ve ileum örnekleri sabitlendi ve histolojik inceleme 
için işlendi. Villus yüksekliği, kript derinliği, toplam mukoza kalınlığı ve villus genişliği 
ölçüldü ve villus yüksekliği: kript derinliği oranı ve villus emilim alanı hesaplandı. 
Duodenum ve ileumdaki kaldesmon ekspresyonu ayrıca immünohistokimyasal olarak 
araştırıldı. 
Sonuçlar: Sonuçlar, Ca+AP+MP ile beslenen kuşlarda villus yüksekliğinin, toplam mukoza 
kalınlığının ve villus emilim alanının arttığını (p ≤ 0,05) gösterdi. MP ile tedavi edilen 
gruplarda daha güçlü kaldesmon ekspresyonu gözlemlendi. Bacillus megaterium EBD 9-1 
bakterisinden üretilen MP'nin Ca2+ ve AP kullanımını artırdığı ve bu nedenle bu 
makromineraller yetersiz kullanıldığında yararlı bir rol oynayabileceği sonucuna vardık. 
Sonuç: Fitaz uygulamasının duodenum ve ileumun histomorfolojisi üzerinde etkili olduğunu 
ve yeni izole edilen MP uygulamasının villus yüksekliği, kript derinliği, toplam mukoza, 
VH:CD oranı, villus genişliği ve villus yüzey alanını olumlu yönde etkilediğini gözlemledik. 
Standart seviyelerde Ca2+ ve AP sağlanması, eklenen MP'nin etkinliğini artırdı ve böylece 
bağırsak mukozası morfolojisi ve emilim kapasitesini iyileştirdi. 
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SIÇANLARDA SIKLOFOSFAMID İLE OLUŞTURULAN DENEYSEL 
OVARYUM HASARI ÜZERINE GALLIK ASIT’IN ETKILERI 
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Özet 
Giriş: Siklofosfamid (CP) malign, otoimmün hastalıkların tedavisinde yaygın 
kullanılmaktadır (1). CP reaktif oksijen radikallerini ve apopitozu arttırak ovaryumda hasara 
neden olur. Folikül dejenerasyonuna, folikül sayısında azalmaya, prematür ovaryan 
yetmezliğine, menstrüel bozukluklara, metabolik anormalliklere, infertiliteye neden olabilir 
(2,3). Gallik asit (GA) yeşil çay, üzüm, mango ve cevizde bulunan önemli bir polifenolik 
maddedir (4). GA, güçlü ve doğal bir antioksidandır ve serbest radikallerin temizlenmesi, 
antiinflamatuvar ve antiapoptotik gibi bir dizi biyolojik ve farmakolojik aktiviteye sahiptir 
(5). 
 
Amaç: Bu çalışmada; sıçanlarda CP uygulanması ile oluşan ovaryum hasarına karşı GA’nın 
profilaktik etkilerinin histolojik ve biyokimyasal yöntemlerle araştırılması amaçlandı. 
 
Metotlar: Araştırma için 32 adet Sprague Dawley ırkı erişkin dişi sıçan rastgele 4 eşit gruba 
(Kontrol, CP, GA, CP+GA) ayrıldı. Tüm denekler deneyin 1. ve 8. gününde tartıldı. Kontrol 
grubuna herhangi bir uygulama yapılmadı. CP grubuna deneyin 7. gününde 150mg/kg 
intraperitoneal CP uygulandı. GA grubuna deneyin 1. gününden itibaren 7 gün boyunca 
günlük 20mg/kg GA oral gavaj yoluyla uygulandı. CP+GA grubuna deneyin 1. gününden 
itibaren 7 gün boyunca, oral gavaj yoluyla günlük 20mg/kg GA ve 7. günde 150mg/kg 
intraperitoneal CP uygulandı. Deneyin 8. günü sıçanlardan kan örnekleri alındı ve 
ovaryumları çıkarıldı. Sağ ovaryum histopatolojik değerlendirmeler için sol ovaryum 
biyokimyasal analiz için kullanıldı. Kesitler hematoksilen-Eozin, Masson trikromu, Periyodik 
Asit-Schiff ve TUNEL yöntemiyle boyandı. Histopatolojik değerlendirmeler, folikül sayımı 
ve skorlama yapıldı. Biyokimyasal analizde glutatyon peroksidaz (GPX), süperoksit dismutaz 
(SOD), katalaz (CAT), malondialdehit (MDA), doku anti Müllerian hormon (AMH),  serum 
AMH düzeylerine bakıldı. 
 
Bulgular: CP grubunda foliküler hücre dejenerasyonu, kontrol ve GA grubuna göre anlamlı 
olarak artmıştı. CP+GA grubunda foliküler hücre dejenerasyonu, CP grubuna göre anlamlı 
olarak azalmış olup, kontrol ve GA grubuna göre yüksekti. GA grubu kontrol grubuna benzer 
morfolojideydi. CP grubunda Aİ kontrol ve CP+GA gruplarına göre artmıştı. Primordiyal 
folikül sayısı CP grubunda, kontrol ve CP+GA gruplarına göre azalmıştı. CP grubunda kontrol 
ve GA gruplarına göre unilaminar primer folikül sayısı azalmış, atretik folikül sayısı artmıştı. 
CP+GA grubunda unilaminar primer folikül sayısı kontrol grubuna göre azalmış olup atretik 
folikül sayısı kontrol ve GA gruplarına göre yüksekti. CP grubunda MDA kontrol ve GA 
gruplarına göre yüksekti. CP+GA grubunda MDA seviyesi CP grubuna göre azalmıştı. SOD 
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aktivitesi; CP grubunda kontrol, CP+GA ve GA gruplarına göre azaldı. CAT aktivitesi, 
CP+GA ve GA gruplarındadiğer gruplara göre yüksekken, CP grubunda kontrol grubuna göre 
azalmıştı. Doku AMH değerleri CP grubunda kontrol grubuna göre azaldı. Serum AMH 
değeri GA grubunda diğer gruplarına göre yüksekti. 
 
Sonuçlar: CP’nin erişkin sıçan ovaryumunda neden olduğu folikül hücre hasarını önlemede 
GA’nın etkili olabileceği sonucuna varıldı. 
 
*Bu çalışma Karadeniz Teknik Üniversitesi Bilimsel Araştırma Projeleri Koordinasyon Birimi 
tarafından desteklenmiştir (Proje No: TTU-2021-9805). 
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Sözlü Bildiri 

MORINGA OLEIFERA İNSAN GLIOBLASTOMA HÜCRE HATLARINDAKI 
AKT-FOXO3A-BIM YOLAĞINA ETKI EDER MI? 

DİLŞAD ARISOY DEMİR1 | NURAY BOSTANCIERİ2 | HÜLYA ÖZTATLICI2 | 
BÜŞRA ŞEN HALICIOĞLU2 | MEHMET YÜNCÜ2 

1Gaziantep Şehir Hastanesi Üremeye Yardımcı Tedavi Merkezi | 2Gaziantep Üniversitesi Tıp Fakültesi 
dr.dilsadarisoydemir@gmail.com 

 

Özet 
Glioblastom, WHO tarafından evre 4 olarak kabul edilen, mevcut tedavilere rağmen hala 
mortal bir tümördür. Moringa oleifera birçok kanser türünde antikanser ve apoptoz 
indükleyici etkileri keşfedilmiş bir bitkidir. Bu çalışmada Moringa oleifera’nın, glioblastomun 
tedavi seçeneklerine katkı sağlamak üzere patogenezinde bilinen AKT/FOXO3a/Bim yolağı 
üzerine etkisi araştırıldı.  
Glioblastom hücre hatları olan U87-MG (epitelyal kökenli) ve T98-G (fibroblast kökenli) in 
vitro ortamda kültüre edildi. U87-MG (kontrol grubu) ve U87-MG+MOLE (deney grubu) ile 
T98-G (kontrol grubu) ve T98-G+MOLE (deney grubu) oluşturuldu.  
Kontrol ve deney gruplarında Image J yazılımı ile immuositokimyasal optik dansite ölçümleri 
ve Colony Count J yazılımı ile koloni oluşum yüzdeleri değerlendirildi. Ayrıca kontrol ve 
deney gruplarında RT-qPCR analiziyle mRNA seviyeleri karşılaştırıldı. 
Deney gruplarında kontrol grubuna göre immuositokimyasal optik dansite ölçümlerinde her 
iki hücre hattında AKT’nin azalışı, FOXO3a ve Bim’in artışı istatistiksel olarak anlamlı 
bulundu. Yine deney gruplarında kontrol grubuna göre koloni oluşum yüzdelerindeki azalma 
da anlamlıydı. Yapılan RT-qPCR analizinde deney gruplarında kontrol gruplarına göre mRNA 
seviyeleri karşılaştırıldığında U87-MG+MOLE grubunda Akt seviyesindeki azalış ve Foxo3a 
ve Bim seviyesindeki artış istatistiksel olarak anlamlıydı. Ancak T98-G+MOLE grubunda Akt 
seviyesinde azalış ve Bim m RNA seviyesindeki artış istatistiksel olarak anlamlı saptanırken 
Foxo3a seviyesindeki artış anlamlı değildi. 
 Sonuç olarak Moringa oleifera’nın U87-MG ve T98-G glioblastom hücre hatlarında apoptozu 
AKT/FOXO3a/Bim yolağı üzerinden tetiklediği tespit edildi.  
 
Anahtar Kelimeler: U87-MG ve T98-G, AKT/FOXO3a/ Bim Yolağı, Moringa oleifera. 
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Sözlü Bildiri 

STREPTOZOTOSIN ILE SIÇANLARDA OLUŞTURULAN T1DM 
MODELINDE CARVACROL’ÜN PANKREAS HÜCRELERINDEKI 

PI3K/AKT YOLAĞI, GLUT-2 VE INSULIN EKSPRESYON DÜZEYINE 
ETKILERININ ARAŞTIRILMASI 

 

DAMLA IRMAK | KAYIHAN KARAÇOR 
Gaziantep Şehir Hastanesi Üyte Merkezi | Düzce Üniversitesi Histoloji Ve Embriyoloji Anabilim Dalı 

damlasaybasili@gmail.com 

 
 
Özet 
Giriş: Dünyada görülme sıklığı hızla artmakta olan diabetes mellitus (DM) hiperglisemi ile 
seyrederek birçok metabolik hastalığı tetikleyebilen önemli bir endokrinolojik bozukluktur. 
Tedavisinde insülin ve oral anti-diyabetikler kullanılsa da uzun süreçte yan etkileri nedeniyle 
organlara zarar vermektedir. Günümüzde bu yan etkileri minimize etmek ve hastaların yaşam 
kalitesini yükseltmek için alternatif tedaviler ön plana çıkmaktadır. Kekik yağında bulunan 
Carvacrol’ün (CRV), antidiyabetik özelliği daha önceki çalışmalarda gösterilmiştir. Ancak 
pankreatik dokuda CRV’nin bu etkiyi hangi yolak üzerinden gerçekleştirdiği bilinmemektedir. 
Amaç: Bu çalışmada diyabetik ratlarda CRV’nin, kan glikoz seviyesi ve hücresel düzeyde 
etkilediği mekanizmaların daha iyi anlaşılabilmesi için pankreatik dokuda PI3K/Akt yolağı, 
Glut-2 ve Insulin proteinlerinin ekspresyon değişimlerinin araştırılması amaçlanmıştır.  
Materyal-Metot: 40 Wistar Albino rat rastgele 5 gruba ayrıldı: 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 başlangıcında STZ ile belirtilen gruplara 55 mg/kg Streptozotosin 
intraperitoneal olarak verilerek tip I diyabet modeli oluşturuldu. CRV belirtilen dozlarda gavaj 
yolu ile 6 hafta uygulandı. Belirli aralıklarla hayvanların kan glikoz seviyesi kuyruk veninden 
ölçüldü. Deney sonunda hayvanlar sakrifiye edilerek pankreas dokusunda PI3K, pAkt, Glut-2 
ve Insulin antikorları kullanılarak immünohistokimya metodu uygulandı. 
Bulgular: 6 haftanın sonunda STZ grubunun kan glikoz ortalaması 562 mg/dL iken STZ 
+CRV 40 grubunda 348 mg/dL; STZ + CRV 20 grubunda ise 230 mg/dL tespit edilmiş ve 
CRV’nin farklı dozlarının STZ grubuna kıyasla kan glikoz düzeyini istatistiksel olarak 
anlamlı şekilde düşürdüğü belirlendi (p<0.05). Ayrıca CRV’nin 20 mg/kg/gün uygulanmasının 
40 mg/kg/gün’e kıyasla kan glikoz düzeyini düşürmede daha etkili olduğu belirlendi (p<0.05). 
Diyabetik grupta kontrole göre azalan PI3K, pAkt, Glut-2 ve Insulin proteinlerinin 
ekspresyonlarının 20 mg/kg ve 40 mg/kg CRV’nin 6 hafta uygulanması ile anlamlı olarak 
arttığı belirlendi (p<0.05). 
Sonuç: Bu çalışmada Carvacrol’ün daha önceki çalışmalarda bildirilen dozlardan daha düşük 
bir dozda pankreastan insülin salınımını tetikleyerek kan glikoz seviyesini düşürmede etkili 
olabileceği belirlenmiştir. Sonuç olarak Carvacrol’ün, pankreatik dokuda PI3K/Akt yolağını 
aktive etmesiyle, β hücrelerinde Glut-2 ve Insulin ekspresyon düzeylerinin artmasını sağlamış 
olabileceğini ve bunların artışının da kan glikoz seviyesindeki düşüşü açıklayabileceğini 
öngördük.  
 
Anahtar Kelimeler: Diabetes Mellitus, Pankreas, Streptozotosin, Carvacrol, PI3K, Akt, 
Glut2, Insulin, İmmünohistokimya 
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Sözlü Bildiri 

ERKEN VE GEÇ BAŞLANGIÇLI PREEKLAMPSI VAKALARINDA TIGIT, 
PVRIG, CD155, CD112 EKSPRESYONLARININ DEĞERLENDIRILMESI 

 

HÜLYA ÇETİN | YELİZ ARMAN KARAKAYA | ÖZLEM KOŞAR CAN | AYŞEN 
BUKET ER URGANCI | İLKNUR LAFCI 

Pamukkale Üniversitesi, ilknurlafci93@gmail.com 

 
 
Özet 
Giriş: Preeklampsi (PE), daha önce normotansif olan kadınlarda gebeliğin 20.haftasından 
sonra hipertansiyon ve proteinüri ile karakterize bir hastalıktır. Bağışıklık sistemi yanıtı 
kendine karşı toleransı sürdürmek ve doku bütünlüğünü korumak için farklı düzenleyici 
mekanizmalar tarafından kontrol edilir. Sinyallerde ya da reseptörlerde meydana gelebilecek 
bir aksaklık homeostazın bozulmasına neden olabilmektedir. T hücresi Ig ve ITIM alanı 
(TIGIT), 2009 yılında bağımsız üç farklı grup tarafından doğal öldürücü hücreler üzerinde 
inhibe edici bir reseptör olarak keşfedilmiştir. Poliovirus reseptör ilişkili immunoglobulin 
alanı (PVRIG, CD112R), 2016 yılında tanımlanmıştır. Genellikle T hücresi üzerinde eksprese 
edilir ve T hücresi aracılı sinyalleri inhibe eder. Sadece yüksek afiniteyle PVRL2 (Poliovirus 
reseptör ligand) ligandına bağlanır.  
 
Amaç: Bu reseptörlerin tümör hücresinde eksprese olması ve bu yolla immün 
mekanizmalardan korunmasından yola çıkarak gebelikle ilişkili bir sendrom olan 
preeklampside daha önce çalışılmamış immün hücre reseptörlerinden TIGIT ve PVRIG 
varlığı ve bu reseptörlerin ligandları olan CD155 ve CD112 ekspresyon düzeylerinin 
araştırılmasının gelecekte preeklampsi ve bununla ilişkili hastalıklarda bir tedavi yöntemi için 
kaynak oluşturabileceğini düşünmekteyiz.  
 
Materyal Metod: Çalışmamızda 2017 yılı sonrasında Paü Kadın Hastalıkları ve Doğum 
Anabilim Dalı’nda gerçekleştirilmiş doğumlara ait, preeklamptik plasenta materyalleri 
kullanılmıştır. Örnekler kontrol ( n=24) grubu, erken preeklampsi (EOP, n=19) grubu, geç 
preeklampsi (LOP, n=20) grubu olarak 3’e ayrılmıştır. Plasenta materyalleri TIGIT, PVRIG, 
CD155, CD112 antikorlarıyla immunohistokimyasal (IHC) olarak boyanmış ve aynı 
materyalde TIGIT, PVRIG, CD155, CD112 gen ekspresyonları RT-PCR analiziyle 
değerlendirilmiştir.  
 
Bulgular:İmmunohistokimyasal olarak H sokoru hesaplanmıştır. (Tablo 1) CD112 ve CD155 
ekspresyonu kontrol grubuna göre hem EOP hem LOP grubunda azalmıştır. PVRIG 
ekspresyonu ise kontrol grubuna göre her iki preeklampsi grubunda artmıştır.  
Kontrol grubuna göre CD112, CD155, TIGIT ve PVRIG genleriyle yapılan değerlendirmede 
EOP grubunda tüm genlerin ekspresyonu 2 kat artmıştır. LOP grubunda ise tüm genlerin 
ekspresyonu yarıya düşmüştür. 
 
Sonuç: PVRIG seçici olarak CD112 reseptörüne bağlanmaktadır. H skoru tablosunda PVRIG 
ekspresyonu kontrole göre EOP ve LOP grubunda artmış görünmektedir. Buna karşılık 
reseptörü CD112 kontrole göre EOP ve LOP grubunda azalmış görünmektedir. Hücre 
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yüzeyinde PVRIG ekspresyonu artsa da karşılığında bağlanacağı reseptör yeterli eksprese 
olmağı için yeterli yanıt oluşmamaktadır. TIGIT yüzey ekspresyonu şiddeti çok düşük 
düzeyde olduğu için İHC olarak yorumlanamamıştır. Önceki çalışmaların ışığında 
preeklampside bu reseptörlerin ekspresyonlarının azalmasını beklemekteyiz. Ancak EOP 
grubunda reseptör ekspresyonları iki katına çıkmıştır. Bu durum Erken preeklampsi için farklı 
fizyolojik süreçlerin olduğunu düşündürmektedir. Bu nedenle RT-PCR sonuçlarına göre bu 
genlerin erken ve geç başlangıçlı preeklampsi için biyobelirteç olabileceği düşünülmüştür. 
İşlevleri aydınlatılmamış bu reseptörlerin hastalığın tanı ve tedavisinde kullanılabilmesi için 
detaylı araştırmalar yapılması gerekmektedir.   
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Sözlü Bildiri 

PREEKLAMPSININ GÖBEK KORDONU MEZENKIMAL STROMA 
HÜCRELERININ VEGFR-2 İFADESI ÜZERINE ETKISI 

İBRAHİM ALPTEKİN 1,BİLGE SERDAROĞLU 1, DERYA UYAN HENDEM3, EZEL 
ERKAN 1, FERDA TOPAL ÇELİKKAN 1 , DİLEK ŞAHİN2, ALP CAN 1 

1 Ankara Üniversitesi Tıp Fakültesi, Histoloji ve Embriyoloji Anabilim Dalı, Üreme biyolojisi ve kök hücre 
laboratuvarı, Sıhhiye, Ankara 

2 Ankara Şehir Hastanesi, Kadın Hastalıkları ve Doğum Anabilim Dalı, Perinatoloji, Çankaya, Ankara  
3 Şanlıurfa Eğitim ve Araştırma Hastanesi, Kadın Hastalıkları ve Doğum Anabilim Dalı, Perinatoloji, Yenice, 

Şanlıurfa 
ibrahimalptekin4221@gmail.com 

 
Özet 
Giriş: Erken embriyon döneminde embriyon dışı mezoderm kaynaklı uyarımla damarlanma 
odakları gelişir (vaskülogenez) ve ağ yaparak genişler (anjiyogenez). Göbek kordonu 
stroması, bağlayıcı sapın gelişmesiyle içerisinde embriyon dışı mezoderm kökenli stromayı 
barındırarak gelişir; bu esnada umbilikal damarların gelişmesinde rol alır. Stroma, farklı 
özellikleri olan bölgeler subamniyotik stroma (SA); intervasküler stroma (IVC), perivasküler 
stroma (PVC) içerir ve her bir bölgede multipotent özellikte stroma hücreleri bulunur (iGK-
MSH). Bu hücreler üzerinde yapılan in vitro çalışmalar, hücrelerin bölgesel farklılıklara 
(proliferasyon, farklanma, immün düzenleme) sahip olduğunu göstermektedir ve bu farkın 
anjiyogenez potansiyeline de yansıması olasıdır. Ancak bu farklılığın varlığı ve niteliği henüz 
ortaya konmamıştır. VEGFR-2,  iGK-MSH’da bulunur ve uyarılara yanıt verme potansiyelini 
gösterir. Bu uyarılar gelişimin ilerleyen dönemlerinde farklı etkilere bağlı değişim 
gösterebilir. Preeklampsi gebeliğin 24. haftasından sonra ortaya çıkabilen, plasenta odaklı bir 
gelişme anomalisidir ve “kusurlu anjiyogenez” sonucunda ortaya çıktığı kabul edilir. Bu 
sayede iGK-MSH’ın farklanma potansiyelini etkileyebilir. Bu konuda yapılmış olan 
çalışmalar endotel hücreleri ve damara ilişkin yapılarla kısıtlıdır ve bugüne kadar bu sürecin 
nicel olarak karşılaştırmasını yapan bir çalışma literatürde bulunmamaktadır.  
 
Amaç: Biz bu çalışmamızda erken ve geç dönem preeklampsi olgularının göbek kordonu 
stromasının farklı bölgelerinde (SA, IVC, PVC) VEGFR-2 dağılımı ve yoğunluğunu nicel 
karşılaştırmasını yapmayı amaçladık.  
 
Materyal-Metod: Paraformaldehit (%3,5) ile fikse edilen üç ayrı gruptan alınan 11´ar göbek 
kordonunun 10µm’lik kriyokesitleri VEGFR-2 antikoru işaretlendi ve kesitler konfokal süper 
çözünürlük mikroskobunda 15 ardışık görüntü alınarak 5.75µm kalınlığında üç boyutlu küme 
olarak kaydedildi. görüntü. Alınan görüntülerden yapılan entegrasyon analizleri sonucu elde 
edilen sinyal yoğunlukları SPSS 23.0 programında nicel olarak analiz edildi. P<0,05 anlamlı 
kabul edildi. 
 
Bulgular: Kontrol gruplarında, SA (13,74±1,11), IVC (16,67±1,71), PVC (18,00±2,04); EPE 
gruplarında (13,63±1,667), IVC (15,75±,07), PVC (17,30±2,12); GPE olgularında SA 
(16,01±1,36), IVC (19,86±2,33), PVC (1,78±3,06) olarak ölçüldü. Bölgeler arasındaki sinyal 
yoğunluğu değerleri karşılaştırıldığında SA ile IVC (p=0,003, p=0,031, p=0,000) ve PVC 
(p=0,008, 0,02, p=0,001) arasındaki farklar istatistiksel olarak anlamlı bulundu. SA, IVC ve 
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PVC gruplarına ait sinyal yoğunluğu ortalamalarında olgu türüne bağlı olarak (her alan ayrı 
ayrı olgu türüne bağlı karşılaştırıldı) meydana gelen farklar istatistiksel olarak anlamlı 
bulunmadı. (p=0,431; 0,355; 0,395). 
 
Sonuç: Göbek kordonu stromasının farklı bölgeleri VEGFR-2 ifadesi bakımından farklıdır. 
Ancak, kontrol ve preeklampsi olguları arasında incelenen bölgelerde bir farklılığın 
bulunmaması stromanın farklı bölgelerindeki IGK-MSH´lerin anjiyogenik uyarılara yanıt 
verme potansiyelinin farklı olabileceğini göstermekte ve preeklampsinin şiddeti ve başlangıç 
zamanının bu potansiyeli etkilemediğini çağrıştırmaktadır.(Bu çalışma Ankara Üniversitesi 
Bilimsel Araştırma Projeleri Koordinatörlüğü TSG 2545 nolu güdümlü proje ve 121S821 nolu 
TÜBİTAK 1001 projesiyle desteklenmiştir.) 
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Sözlü Bildiri 

İNSAN GÖBEK KORDONU MULTIPOTENT STROMA HÜCRELERI 
KAYNAKLI EKZOZOMLARIN İN-VITRO HIPOKSIK VE NORMOKSIK 

KOŞULLARDA ENDOTEL HÜCRELERI ÜZERINDE ANJIYOGENEZ 
ETKINLIĞININ SINANMASI VE KARŞILAŞTIRILMASI 

 

BİLGE SERDAROĞLU1 | İBRAHİM ALPTEKİN1 | EZEL ERKAN1 | 
MOHAMMADREZA DASTOURI2 | ŞERİFE ESRA ÇETİNKAYA3 | MESUT AKYOL4 | 

ALP CAN1 | FERDA TOPAL ÇELİKKAN1 
1 Ankara Üniversitesi Tıp Fakültesi Histoloji Ve Embriyoloji Anabilim Dalı Üreme Ve Kök Hücre Laboratuvarı, 

Altındağ, | 2 Ankara Medipol Üniversitesi Tıp Fakültesi, Tıbbi Biyoloji Anabilim Dalı, Altındağ, Ankara | 
3Ankara Üniversitesi Tıp Fakültesi Kadın Hastalıkları Ve Doğum Anabilim Dalı, Mamak, Ankara | 4 Ankara 

Yıldırım Beyazıt Üniversitesi Tıp Fakültesi, Biyoistatistik Ve Tıbbi Bilişim Anabilim Dalı, Etlik, Ankara 
bilgeserdaroglu7@gmail.com 

Özet 
Giriş: MSH'ler (Multipotent stroma hücreleri), insan göbek kordonu (iGK) dahil olmak üzere 
birçok dokudan izole edilirler. MSH'ler etkilerini sadece doğrudan hücre-hücre etkileşimleri 
yoluyla değil, aynı zamanda ekzozomlar aracılığıyla parakrin olarak da gösterir. Ekzozomlar, 
30-200 nm çapında lipid çift zarla çevrili, içeriğinde proteinler, lipitler, metabolitler ve 
nükleik asitler gibi biyomoleküller bulunan hücre dışı veziküllerdir. Ekzozomların içeriği, 
elde edildikleri hücre tipi ve dış çevre koşullarına göre değişebilir ve dolayısıyla bu içerik 
düzenlenebilir. Anjiyogenez, mevcut damarlardan yeni damarların oluştuğu süreçtir. MSH'den 
elde edilen ekzozomların in-vitro ve in-vivo anjiyogenik kapasiteyi artırdığı gösterilmiştir. 
Ayrıca, normoksik ve hipoksik ön koşullandırmaya tabi tutulan MSH’den elde edilen 
ekzozomların farklı anjiyojenik kapasiteyi artırma düzeyleri olduğuna dair çalışmalar 
bulunmaktadır.  
 
Amaç: Normoksi (%21 O2) ve hipoksi (%1 O2) koşullarındaki iGK-MSH’den elde edilen 
ekzozomların 50 µg/mL ve 200 µg/mL konsantrasyonlarda insan umbilikal ven endotel 
hücreleri (HUVEC) üzerinde in-vitro tüp formasyonu oluşturma etkinliğini karşılaştırmayı 
amaçlıyoruz. 
 
Materyal-Metod: Eksplant kültür ile elde edilen pasaj4-5 iGK-MSH, 48 saat boyunca %10 
ekzozom içermeyen fetal sığır serumu içeren kültür ortamı ile normoksi ve hipoksi 
koşullarında inkübe edildi ve sonrasında toplanan kültür ortamından diferansiyel 
ultrasantrifüjle ekzozomlar ayrıştırıldı ve taramalı elektron mikroskobu, Western blot, 
MicroBCA, ayarlanabilir dirençli darbe algılama sistemiyle karakterize edildi. HUVEC, 
Matrigel® ile kaplı ortama ekilerek 50 µg/mL ve 200 µg/mL konsantrasyonlarda ekzozom 
içeren endotel bazal medium (EBM) ile kültüre edildi. Negatif kontrol olarak EBM, pozitif 
kontrol olarak ekzozom içermeyen, büyüme faktörleri içeren EBM kullanıldı. 12. saatte 
görüntülenen anjiyogenez deneylerinde, ImageJ Angiogenesis Analyzer eklentisiyle 
anjiyogenik kapasiteyi gösteren toplam uzunluk, düğüm sayısı, ağ sayısı ve ağ alanı değerleri 
ölçüldü. Veriler SPSS 22.0 ile analiz edildi. p<0.05 istatistiksel olarak anlamlı kabul edildi. 
 
Bulgular: iGK-MSH’den, normokside 21,21µg/10⁶hücre, hipokside 11,65µg/10⁶hücre 
ekzozom proteini elde edildi. Ölçülen parametrelerde normoksik ve hipoksik grupların kendi 
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içinde iki ekzozom konsantrasyonu arasında anjiyogenik kapasitesiteyi gösteren değişkenler 
açısından istatistiksel olarak anlamlı fark belirlenmedi. Hipoksi grubundaki 50 µg/mL 
konsantrasyonunun anjiyogenik kapasitesinin, normoksi gruplarından düşük olduğu bulundu. 
Sonuç: iGK-MSH’ın, normoksi koşullarında hipoksi koşullarına göre daha fazla miktarda 
ekzozom ürettiği ve normoksi koşullarında elde edilen ekzozomların, hipoksi koşullarında 
elde edilen ekzozomlara göre anjiyogenezi arttırdığı sonuçları ortaya çıktı. Ayrıca 
ekzozomların O2 düzeyinden bağımsız olarak 50-200 μg/mL konsantrasyonlarının tüp 
oluşturma etkinlikleri benzer bulundu. %1 O2 düzeyindeki hipoksinin, ekzozomların 
içeriğinde bulunan anjiyogenezi başlatıcı ve devam ettirici faktörlerin miktarını olumsuz 
yönde etkilemiş olabileceği; doz artırımının bu olumsuz etkiyi azaltıcı yönde bir etki yaptığı 
düşünülebilir. Bu sonucu aydınlatmak amacıyla daha büyük bir örneklemle farklı ekzozom 
konsantrasyonu ve O2 düzeyleriyle gerçekleştirilen hipoksi deneyleri planlanabilir. 
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DEHIDROEPIANDROSTERON İLE İNDÜKLENEN SIÇAN POLIKISTIK 
OVER SENDROMU MODELINDE PHOENIXIN-14 PEPTIDININ OVARYUM 

MORFOLOJISI ÜZERINE ETKILERI 
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Özet 
Polikistik Over Sendromu (PKOS), üreme çağındaki kadınların üreme ve endokrin 
sistemlerini etkileyen heterojen metabolik bozukluklardan biridir. Phoenixin (PNX), 
hipotalamusta üretilen ve hipofiz gonadotropları üzerinde doğrudan etki göstererek üremenin 
regülasyonunda görev alan bir nöropeptiddir. Çalışmamızda dehidroepiandrosteron (DHEA) 
ile indüklenen polikistik over sendromu (PKOS) sıçan modelinde, Phoenixin-14 peptidinin 
PKOS kaynaklı olası fertilite değişikliklerine karşı ovaryum dokusu üzerindeki iyileştirici 
etkinliğinin gösterilmesi amaçlandı.  
 
30 adet yetişkin dişi sıçan; kontrol, sham, PKOS, PNX-14 (2,5 nmol), PNX-14 (5 nmol) ve 
PNX-14 (30 nmol) şeklinde 6 gruba ayrıldı. Kontrol grubuna herhangi bir işlem uygulanmadı. 
Sham grubuna 0,01 ml %95 etanol ve 0,09 ml susam yağı karışımı subkutan olarak verildi. 
PKOS modeli, 6 mg/100 g vücut ağırlığı dozunda 21 gün boyunca subkutan DHEA 
uygulamasıyla oluşturuldu. PNX-14 dozları ise intraperitoneal olarak uygulandı. Deneklere ait 
doku ve kan örnekleri biyokimyasal, moleküler, histolojik ve immünohistokimyasal açıdan 
incelendi.  
 
PKOS grubu deneklerin östrus siklusu döngülerinin bozulduğu ve vücut ağırlıklarının 
istatistiksel olarak arttığı belirlendi. Biyokimyasal parametrelerden serum folikül stimülan 
hormon (FSH), estradiol (E2) ve progesteron (PRG) düzeylerinin azaldığı, luteinizan hormon 
(LH):FSH oranları ile testosteron (T) seviyelerinin arttığı tespit edildi. Tedavi gruplarının, 
deneklerin östrus sikluslarını düzelterek, serum seviyelerini kontrole yaklaştırdığı gözlendi. 
Hücre proliferasyon biyobelirteci olarak PCNA protein ekspresyonları değerlendirildiğinde, 
PKOS grubundaki ekspresyon seviyelerinin kontrol ve sham gruplarına göre azaldığı, sadece 
5 nmol’lük PNX-14 doz grubundaki etkinin anlamlı olduğu bulundu. İmmünohistokimyasal 
veriler de bu bulguyu destekledi. Histomorfolojik analizler sonucunda, DHEA etkisiyle 
bozulan folikülogenezin PNX-14 peptidinin farklı dozları ile düzelebileceği saptandı.  
 
Sonuç olarak, DHEA kaynaklı PKOS sıçan modelinde ovaryum dokusunda meydana gelen 
histopatolojik değişikliklerin, PNX-14 peptidinin teröpatik etkisi ile iyileştirilebileceği 
bulundu. PKOS kaynaklı anormal folikülogenez ve anovulasyonda, PNX-14 peptidinin 
gelecekte PKOS tedavisi için kullanılabilecek potansiyel bir hedef olabileceğini 
düşünmekteyiz. 
Bu çalışma, Bursa Uludağ Üniversitesi BAP birimi tarafından TYL-2023-1558 nolu proje ile 
desteklenmiştir.  
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DENEYSEL EPILEPSI MODELINDE KORTEKS VE HIPOKAMPÜSTE 
NÖROPLASTIN, TRAF6, GLUA1, GABA(A/B) RESEPTÖRLERI ÜZERINE 
RUTININ ETKILERININ IMMÜNOHISTOKIMYASAL VE MOLEKÜLER 

ANALIZI 
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Özet 
Giriş: Epilepsi, merkezi sinir sisteminde anormal nöral aktivite ile karakterize bir nörolojik 
bozukluktur. Epileptik nöbetler, uyarıcı ve engelleyici iletim dengesinin bozulması nedeniyle 
sinir hücrelerinin (nöronların) eşzamanlı ateşlemelerinin artmasından kaynaklanır. Ek olarak, 
nöbet geçiren bireyler, bilişsel işlevlerde bozulmaya yol açabilen hipokampüs gibi beyin 
yapılarında ilerleyici hasar riski altındadır. Bu hasar, nöronlar arasındaki bağlantıların 
(sinapslar) dahil olmasından kaynaklanabilir. Ancak, hastalığın altında yatan kesin moleküler 
mekanizma hala tam olarak anlaşılamamıştır. 
 
Amaç: Bu çalışmada, yaygın olarak tüketilen bir flavonoid olan rutinin antiepileptik etkilerini 
deneysel epilepsi modelinde korteks ve hipokampüste Nöroplastin, Tümör nekroz faktörü 
reseptörü ile ilişkili faktör 6 (TRAF6), glutamate A1 (GLUA1) ve gama-aminobütirik asit A 
ve B (GABA A/B) reseptörlerinin ekspresyon düzeylerini nasıl değiştirdiğini göstererek 
belirlemeyi amaçladık.   
 
Materyal- Metod: Çalışmamızda 2 aylık, 250-300 gr ağırlığında, 72 adet Sprague Dawley ırkı 
dişi ve erkek sıçan kullanılarak her grupta 18 (9 dişi ve 9 erkek) sıçan olmak üzere 4 grup 
oluşturuldu: Kontrol grubu, Rutin grubu, Pentilentetrazol Status Epileptikus (PTZ SE) grubu 
ve PTZ SE + Rutin grubu. Deneysel epilepsi modellerinde nöbet yoğunluğunu 
değerlendirmek için Racine Skorlama yöntemi yapıldı. Beyin dokularında hipokampus ve 
kortekste histolojik hasar skorlaması yapıldı. Alınan kesitlerde Nöroplastin, TRAF6, GLUA1 
ve GABA (A/B) reseptörlerinin lokalizasyonları ve protein ifadeleri sırasıyla 
immünohistokimya ve western blot yöntemleri ile belirlendi.  
 
Bulgular: Hem hipokampus hem de kortekste incelenen nöron dejenerasyonu ve damar 
dilatasyonu bakımından cinsiyetler arasında fark olmazken, PTZ SE grubuna göre PTZ SE + 
Rutin gruplarında skorlanan bu histopatolojik parametrelerinin şiddetinin azaldığı tespit 
edildi. Özellikle hipokampüste PTZ SE grupları ile kıyaslandığında PTZ SE + Rutin 
gruplarında Nöroplastin, GluA1 ve TRAF6, GABAA reseptörlerinin protein ifadelerinin 
arttığı, GABAB reseptörünün ifadesinin de baskılandığı gözlenmiştir. Erkek kortekste ise 
GABAA ve GABAB reseptörlerinin ifadeleri PTZ SE gruplarında daha çok iken, Nöroplastin 
ve TRAF6 ifadeleri PTZ SE + Rutin gruplarında artmıştır. Dişi kortekste ise GABAB ve 
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Nöroplastin PTZ SE gruplarında daha çok ifade edilirken, GluA1 ve TRAF6 ifadeleri PTZ SE 
+ Rutin gruplarında artmıştır. 
 
Sonuç: Çalışmamızda rutin uygulanması ile birlikte hipokampus ve kortekste Nöroplastin, 
GluA1 ve TRAF6, GABAA reseptörlerinin ifadelerinde artış olduğu belirlenmiştir. Anlamlı 
ifade değişimi gösteren proteinlerin belirlenmesi bu doğrultuda yeni terapötik yaklaşımlara 
zemin hazırlanmasında etkili olacaktır.  
 
Anahtar Kelimeler: Rutin, Nöroplastin, Deneysel Epilepsi Modeli, Hipokampus, Korteks    
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Sözlü Bildiri 

ANOREKSIJENIK PEPTIT SENTEZLEYEN NÖRONLARDA ÖSTROJEN 
RESEPTÖR EKSPRESYONUNUN IMMÜNOHISTOKIMYASAL OLARAK 

BELIRLENMESI 
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Özet 
Giriş: Dişilerde üreme fonksiyonu besin alımı ile yakından ilişkilidir çünkü dişilerde üreme 
fonksiyonu yüksek enerji kullanımı gerektirir. Phoeniksin (PNX) ve R-Spondin 3 (RSPO-3) 
besin alımını baskılayan anoreksijenik peptitlerdir ve hipotalamusta yerleşik nöronlar 
tarafından sentezlenir ve salgılanır. Östrojen ise metabolizma ve enerji homeostazında rol 
oynayan, ovaryumdan salgılanan önemli bir hormondur. Nükleer reseptör protein ailesine ait 
ER-α, ER-β ve GPER olmak üzere üç tip reseptörü vardır.  
 
Amaç: Bu çalışma anoreksijenik peptit sentezleyen nöronların periferik östrojen sinyalini 
almak için ER-α ve/veya ER-β reseptörlerini eksprese edip etmediğini ve östrojenin miktarına   
göre reseptör miktarındaki değişiklikleri saptamayı amaçlamıştır.  
 
Gereç-Yöntem: Bu çalışmada, erişkin 200-250g Wistar türü sıçanlar kullanılmış olup 2 gruba 
ayrılmıştır. İlk grup proöstrusta sakrifiye edilen gruptur (n=10). İkinci grup ise ovariektomi 
uygulandıktan 14 gün sonra sakrifiye edilen gruptur (n=10). Phoeniksin ve RSPO-3 nöronları 
ile ER-⍺, ER-β kolokalizasyonu, perfüzyonla fikse edilen dokulardan alınan yüzen kesitlerde 
ikili immünohistokimyasal tekniği kullanılarak araştırılmıştır. ER-⍺, ER-β içeren Phoeniksin 
ve RSPO-3 nöronlarının tüm Phoeniksin ve RSPO-3 nöronları içerisindeki oranı 
hesaplanmıştır.  
Bulgular: Ventromedial çekirdekte Phoeniksin nöronlarındaki ER-⍺ ekspresyonları 
karşılaştırıldığında proöstrus (34,93±6,91) ve ovariektomi (15,26±2,21) grupları arasında 
istatiksel olarak anlamlı fark bulunmuştur (p= 0,04). Supraoptik çekirdekte RSPO-3 
nöronlarındaki ER-β için proöstrus (25,99±4,58) ve ovariektomi (4,07±1,92) grupları arasında 
istatiksel olarak anlamlı fark bulunmuştur (p=0,01). Ayrıca hipotalamusta östrojen 
reseptörlerini eksprese eden Phoeniksin nöronlarının yüzdesi proöstrus ve ovariektomi 
grupları arasında karşılaştırıldığında ovariektomi grubunda ER-⍺ (30,48±2,67) ve ER-β 
(19,74±3,40) arasında istatiksel olarak anlamlı fark bulunmuştur (p=0,038). Ek olarak RSPO-
3 nöronların yüzdesi proöstrus ve ovariektomi grupları arasında karşılaştırıldığında PNX gibi 
ovariektomi grubunda ER-⍺ (63,27±4,99) ve ER-β (11,40±5,91) arasında istatiksel olarak 
anlamlı fark bulunmuştur (p=0,003). Ancak her iki peptit için de proöstrus grubunda anlamlı 
fark bulunamamıştır.  
 
Sonuç: Phoeniksin ve RSPO-3 nöronlarında ER-⍺ ve ER-β literatürde ilk defa gösterilmiş 
olup bu nöronların östrojen aracılığı ile oluşan periferik gonadal sinyalleri ER-⍺ ve ER-β 
reseptörleri üzerinden alabiliyor olduğu düşünülmüştür. 
Bu çalışma Bursa Uludağ Üniversitesi (BAP) birimi (TYL-2023-1419) tarafından 
desteklenmiştir. 
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BLEOMISIN ILE INDÜKLENMIŞ DENEYSEL DERI HASAR MODELINDE 
ALFA LIPOIK ASIDIN POTANSIYEL ETKILERININ 

DEĞERLENDIRILMESI 
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Özet 
Giriş: Bleomisin (BLM), tek başına veya kombine olarak kanser tedavisinde kullanılan 
antineoplastik bir ajandır. Ancak, BLM’nin sağlıklı deri dokusunda oluşturduğu hasarlar, 
bilinen yan etkileri arasındadır.  
 
Amaç: Sunulan çalışmada, BLM ile indüklenen deri hasarında, Alfa lipoik asidin (ALA) olası 
doku koruyucu etkilerinin, histokimyasal ve immunohistokimyasal (İHK) yöntemlerle birlikte 
incelenmesi amaçlandı. 
 
Materyal-Metot: Toplam 30 adet erişkin Wistar albino sıçan, Kontrol, ALA, BLM ve 
BLM+ALA olmak üzere rastgele 4 gruba ayrıldı. Kontrol grubuna 1., 8., ve 15. günlerde 
intramüsküler (i.m) serum fizyolojik (0.1 ml/gün), BLM grubuna 1., 8., ve 15. günlerde i.m 
BLM enjeksiyonu (30 mg/m2/gün), BLM+ ALA tedavi grubuna BLM enjeksiyonları yanında 
2 hafta boyunca subkutan (s.c) her gün tek doz ALA (50 mg/kg/gün), yalnız ALA grubuna ise 
2 hafta boyunca s.c yolla aynı ve tek doz ALA uygulandı. Deney sonunda anestezi sonrası, 
sıçanların sırt bölgesinden alınan deri örnekleri %10’luk nötral tamponlu formaldehitte fikse 
edildi. Daha sonra örnekler, ışık mikroskobunda değerlendirilmek için rutin histolojik takip 
prosedürlerinden geçirildi. Mikrotomda alınan 5µm kesitlerde genel histopatolojik inceleme 
için Hematoksilen &Eozin (H&E) boyama, kollajen lif değişimlerini değerlendirmek için 
Masson trikrom (MT) boyama ve mast hücre yoğunluk analizleri için ise Toluidin Mavisi 
(TB) boyama yapıldı. Kaspaz-1 ve Ki-67 antikorlarının İHK boyama analizleri için poli-lizinli 
lama alınan 5µm’luk kesitler, İHK boyama hazırlık aşamalarından geçirildi. İlgili antikorların 
ekspresyon yoğunlukları Image J (Fiji) programıyla analiz edildi.  
 
Bulgular: H&E boyama sonuçlarında, kontrole kıyasla BLM grubuna ait deri örneklerinde 
fokal lenfositik infiltrasyon alanları yanında epidermal kalınlaşma görülürken, ALA verilen 
tedavi grubunda bu değişimlerin düzeldiği görüldü. Bunun yanı sıra kollagen lif 
yoğunluğunun BLM grubunda kontrole göre arttığı, ALA verilen tedavi grubunda kollajen lif 
yoğunluğunun anlamlı ölçüde azaldığı tespit edildi. Diğer yandan mast hücre yoğunluk 
değişimlerinde, BLM grubunda görülen artışlar, ALA tedavisiyle önemli ölçüde azaldı. İHK 
analiz bulgularında ise kaspaz-1 ve Ki-67 ekspresyon yoğunlukları, BLM grubunda kontrol 
ile karşılaştırıldığında önemli derecede artarken, BLM+ALA grubunda ise BLM grubuna 
kıyasla anlamlı ölçüde azaldı.    
Sonuç: Tüm veriler birlikte değerlendirildiğinde, BLM’nin sıçan cildinde neden olduğu 
inflamasyon, doku hassasiyeti ve fibrozis üzerine ALA’nın anti-inflamatuvar aktivite 
sergileyerek doku koruyucu etkiler gösterdiği sonucuna varıldı. 
 
Anahtar Kelimeler: Alfa Lipoik Asit, Bleomisin, Deri, İnflamasyon, Mast hücresi 
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SIÇANLARDA METOTREKSAT ILE OLUŞTURULAN TESTIS HASARINA 
KARŞI LACTOBACILLUS RHAMNOSUS GG’NIN OLASI KORUYUCU 

ETKILERININ INCELENMESI 
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Özet 
Giriş: Metotreksat (MTX), kanser tedavisi ve otoimmün hastalıkların yönetiminde yaygın 
olarak kullanılan kemoterapötik bir ajandır. Ancak, yüksek dozlarda kullanımı testiste 
oksidatif stres, hücresel hasar ve sperm parametrelerinde bozulma gibi ciddi yan etkilere 
neden olmaktadır. Bu nedenle, MTX’in olumsuz etkilerini azaltmaya yönelik koruyucu 
stratejiler araştırılmaktadır. Probiyotiklerin, özellikle Lactobacillus rhamnosus GG'nin (LGG), 
antioksidan özellikleri ve inflamasyonu azaltıcı etkileri sayesinde çeşitli doku hasarlarına 
karşı koruyucu olabileceği düşünülmektedir.  
 
Amaç: Bu çalışmanın amacı, MTX ile indüklenen testis hasarına karşı LGG’nin olası 
koruyucu etkilerinin histolojik ve biyokimyasal yöntemlerle araştırılmasıdır. 
 
Materyal-Metot: Çalışmada Sprague Dawley ırkı erkek sıçanlar (2-3 aylık) kullanıldı ve 
Kontrol, MTX, MTX + LGG1 ve MTX + LGG5 olmak üzere dört deney grubu (n=32) 
oluşturuldu. Çözücü olarak MTX için serum fizyolojik (SF), LGG için zeytinyağı kullanıldı. 
Kontrol grubundaki sıçanlara SF (ip) ve zeytinyağı (oral) verildi.  MTX grubuna, tek doz 
MTX (20 mg/kg,i.p.) ve oral 0,1 ml/100 gr vücut ağırlığı olacak şekilde çözücü 5 gün 
boyunca verildi.  MTX uygulamasından sonra, MTX + LGG1 grubuna, oral olarak 1 x 109 
CFU/gün LGG; MTX + LGG5 grubuna ise 5 x 109 CFU/gün LGG 5 gün boyunca verildi. 
Deney sonunda sakrifiye edilen sıçanların sağ testislerinde histolojik değerlendirme 
hematoksilen ve eozin ve periyodik asit Schiff (PAS) ile boyalı kesitlerde yapıldı. Sol testis 
homojenatlarında ise reaktif oksijen türevleri (ROT), total oksidan (TO), total antioksidan 
(TAO), lipit peroksidasyon (LPO), glutatyon (GSH), alkali fosfataz (ALP), ve asit fosfataz 
(ACP) düzeyleri biyokimyasal yöntemlerle değerlendirildi. Elde edilen veriler, istatistiksel 
olarak tek yönlü ANOVA ve Tukey’in çoklu karşılaştırma testleri kullanılarak yapıldı ve 
p<0.05 anlamlı kabul edildi. 
 
Bulgular: Kontrol grubu ile kıyaslandığında, MTX grubunda, seminifer tübüller arasında 
açılma, seminifer tübüllerin çapında düşüş, bazal membran yapısında düzensizlik, germinal 
epitelyum hücre hattında azalma ve epitel hücreleri arasında genişlemeler olan çok sayıda 
hasarlı seminifer tübüllerin olduğu gözlendi. MTX grubu ile kıyaslandığında ise MTX+LGG1 
ve MTX + LGG5 gruplarında seminifer tübül hasarının azaldığı gözlendi. Histolojik bulgulara 
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paralel olarak MTX uygulaması ile bozulmuş oksidatif hasar parametrelerinin LGG 
uygulaması ile iyileştiği gözlendi. 
 
Sonuç: Metotreksat uygulaması oksidatif hasar oluşumunu arttırarak spermatogenik 
hücrelerinin azalmasına ve testis hasarına sebep olur. Lactobacillus rhamnosus GG 
uygulamasının oksidan ve antioksidan dengeyi düzenleyerek metotreksat ile oluşturulan testis 
hasarını iyileştirdiği düşünülmektedir. 
 
Anahtar kelimeler: Metotreksat, Lactobacillus rhamnosus GG, probiyotik, testis, sıçan
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RSPO-1 NÖRONLARINDA GLUTAMATERJIK SISTEMIN AKTIVE EDICI 
ETKISI  

 

GONCA TOPAL1 | DUYGU GÖK YURTSEVEN2  
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goncatopal.1992@gmail.com 

 

 
Özet 
Amaç: Besin alımı, merkezi ve periferik sinyal mekanizmalarıyla kontrol edilen, başlıca 
merkezi sinir sisteminden dolaşıma salınan nöropeptitler ile davranışa dönüşen kompleks bir 
mekanizmadır. R-spondin-1’in anoreksijenik bir peptit olduğu ve hipotalamusta eksprese 
edildiği rapor edilmiştir. Glutamat, eksitatör nörotransmitter olarak, hipotalamik çekirdeklerde 
yerleşik nöronların kontrolünde yer alır ve Rspo-1 nöronlarını düzenleyici etkisinin varlığı 
bilinmemektedir. Çalışmamızda, glutamat agonistleri (Kainik asit, AMPA ve NMDA)  ve 
antagonistlerinin (CNQX ve MK-801) SON, PVN ve ARC’deki Rspo-1 nöronları üzerindeki 
etkilerinin immünohistokimyasal olarak değerlendirilmesi amaçlanmış, c-Fos proteini nöronal 
aktivasyon belirteci olarak kullanılmıştır.  
 
Gereç ve Yöntem: Çalışmada Sprague Dawley cinsi erkek sıçanlar kullanılmıştır. Deneklere 
glutamat agonistleri kainik asit (2.5 mg/kg), AMPA (5 mg/kg) ve) NMDA (100 mg/kg), 
AMPA-kainat reseptör antagonisti CNQX (2 mg/kg), NMDA reseptör antagonisti MK-
801(1mg/kg) ve kontrol grupları için salin (%0,9 NaCl) intraperitoneal (i.p.) uygulanarak 9 
grup (n=3) oluşturulmuştur. Antagonist enjeksiyonları ilgili reseptör agonisti enjeksiyonundan 
15 dakika önce yapılmıştır. Enjeksiyonları takip eden 90. dakika sonunda hayvanlar 
transkardial yolla verilen fosfat tamponlu %4 paraformaldehit ile fikse edilmiştir. Çıkartılan 
beyinlerden vibratom ile 40 µm kalınlığında koronal kesitler alınmıştır. Kesitlere ikili indirekt 
immünoperoksidaz yöntemi kullanılarak Rspo-1 ve c-Fos işaretlemeleri yapılmıştır. SON, 
PVN ve ARC’nin mikroskobik analizi ile elde edilen sonuçlar ikili işaretlenen (aktive olan) 
Rspo-1 nöronlarının tüm Rspo-1 nöronlarına oranı alınarak gruplar arasında istatistiki olarak 
değerlendirilmiştir. 
  
Bulgular: Çalışmamızda SON, PVN ve ARC’de glutamat agonistleri kainik asit, AMPA ve 
NMDA uygulamalarının, c-Fos pozitif Rspo-1 nöronların yüzdesini salin uygulanan kontrol 
gruplarına göre anlamlı olarak arttırdığı bulunmuştur (p<0,001). Agonist uygulaması öncesi 
antagonist uygulaması yapılan gruplarda nöronal aktivasyonun anlamlı olarak baskılandığı 
görülmüştür (p<0,05). 
Sonuç: Sonuç olarak, glutamaterjik agonistlerin Rspo-1 nöron aktivasyonunu arttırdığı, 
antagonist verilen deneklerde ise nöronal aktivasyonu baskıladığı gösterilmiştir. Glutamaterjik 
sistemin bu etkisini Rspo-1 nöronları tarafından eksprese edilen glutamat reseptörlerine 
bağlanarak gösterebileceği düşünülmüştür. 
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Anahtar sözcükler: Rspo-1, Glutamat, Hipotalamus, İmmunohistokimya, Nöronal 
Aktivasyon Bu çalışma TÜBİTAK tarafından desteklenmiştir (123S881). 
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Sözlü Bildiri 

GLIOBLASTOMA HÜCRELERINDE ILAÇ DIRENCININ AŞILMASI: 
CDK4/6 INHIBISYONUNUN ETKISI 

 

YUSUF YILMAZ1 | KAAN FURKAN HAMARAT1 | HACER AĞAR2  
GAMZE TANRIÖVER3 | GAMZE GÜNEY ESKİLER2 
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Biyoloji Abd, Sakarya, Türkiye | 3Akdeniz Üniversitesi Tıp Fakültesi, Histoloji Ve Embriyoloji Abd, Antalya, 

Türkiye, Akdeniz Üniversitesi Tıp Fakültesi, Tıbbi Biyoteknoloji Abd, Antalya, Türkiye 
yusuf.yilmaz16@ogr.sakarya.edu.tr 

 
Özet 
Giriş: Glioblastoma (GBM), en sık görülen primer malign beyin tümörü tipi olup,  prognozu 
en kötü kanserler arasında yer almaktadır. GBM tedavisinde alkilleyici kemoterapötik ajan 
olarak Temozolomid (TMZ) uygulanmaktadır. Ancak TMZ’ye karşı gelişen ilaç direnci, 
kanser kök hücreleri ve tümör heterojenitesi hastalığın kötü prognozuna yol açmaktadır. 
Çoklu ilaç direnci gelişiminde ATP-bağlayan kaset proteinlerin (ABC) aşırı ekspresyonu 
kemoterapi ilaçlarının hücre içine girişini kısıtlamakta ve etkinliğini zayıflatmaktadır. Bu 
nedenle, ilaç direncine neden olan effluks pompalarının aktivitesinde değişime neden 
olabilecek yeni tedavi seçeneklerinin belirlenmesi gerekmektedir. Hücre siklusundaki 
değişimler kontrol noktalarında düzensizliğe yol açarak kanser hücrelerinde kontrolsüz hücre 
bölünmesine neden olmaktadır. Siklin bağımlı kinaz (CDK) 4/6 ve Siklin D kompleksinin 
hücre siklusunun G0/G1 fazından S fazına geçişinde temel rolü birçok kanser tipinin 
tedavisinde aşırı aktiviteye sahip olan CDK4/6 inhibisyonunun dikkat çekmesine neden 
olmaktadır. 
Amaç: Bir CDK4/6 inhibitörü olarak abemasiklib (ABE)’nin iki farklı GBM hücre hattında 
çoklu ilaç direncinde rol alan MDR1, BCRP1 ve MRP1 effluks pompaları üzerindeki etkisinin 
moleküler düzeyde değerlendirilmesi amaçlanmaktadır. 
Materyal-Metot: TMZ dirençli T98G ve duyarlı U87MG GBM hücre hatlarında ABE’nin  
(0.5-2 µM) etkin doz ve saati CCK-8 analizi ile belirlendikten sonra, MDR1, BCRP1 ve 
MRP1 genlerinin ekspresyon seviyeleri RT-PCR analizi ile belirlenmiştir. Ayrıca, ABE’nin 
effluks pompalarında etkisi immünofloresans boyama ile görüntülenmiştir.  
Bulgular:  ABE uygulanan GBM hücre hatlarının canlılık oranlarının doza bağlı bir şekilde 
anlamlı olarak azaldığı belirlenmiştir (p<0.01). Özellikle, 24 saat boyunca 2 µM ABE 
uygulanan T98G ve U87 hücrelerinde canlılık oranlarının sırasıyla %22.7 ve %28.3’e azaldığı 
analiz edilmiştir. Ayrıca, RT-PCR ve immünofloresans boyama analizlerinde ABE uygulanan 
GBM hücrelerinde effluks pompalarının inaktive olduğu ve T98G hücrelerinde TMZ 
direncinin aşılmasında ABE’nin terapötik potansiyeli ortaya konmuştur.  
Sonuç: Özetle, ABE’nin ilk kez GBM hücrelerinde ilaç direncinin gelişmesinde rol alan 
effluks pompalarının inhibisyonunda etkisi moleküler düzeyde ortaya konmuştur. Ancak, 
CDK4/6 inhibitörlerinin GBM tedavisinde TMZ direncinin aşılmasında etkinliğinin in vivo 
düzeyde aydınlatılmasına yönelik ileri çalışmalara ihtiyaç bulunmaktadır.  
 
Anahtar Kelimeler: Glioblastoma, CDK4/6, Abemasiklib, Çoklu İlaç Direnci 
Bu çalışma “1919B012307120” numaralı proje olarak “2209-A-Üniversite Öğrencileri 
Araştırma Projeleri Destekleme Programı” tarafından desteklendiği için Türkiye Bilimsel ve 
Teknolojik Araştırma Kurumu (TÜBİTAK)’a teşekkür ederiz.  
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KADMIYUM UYARILI TESTIS HASARINA KARŞI TIMOKINON’UN 
KORUYUCU ETKISI 
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Özet 
 
Giriş: Metaller, günlük yaşamda mesleki olarak veya çevredeki doğal varlıklarıyla karşılaşılan 
önemli bir toksik element sınıfı olarak bilinmektedir (1). Toksik ağır metallerden biri olan 
kadmiyumun (Cd) artan üretimi ve yaygın kullanımı hem insanları hem de diğer canlıları 
onun toksik etkilerine maruz bırakmaktadır (2). Cd, testis dokusuna nüfuz ederek testis 
disfonksiyonuna ve ardından spermatogenezin bozulmasına neden olmaktadır. Cd maruziyeti 
ile hücrelerde HMGB1/TLR4/NF-κB yolağının aktivasyonu ile akut inflamatuar yanıt 
başlamaktadır (3). Cd aynı zamanda serbest oksijen radikallerinin salınmasına neden 
olmaktadır. Ayrıca testosteron seviyesini düşürmektedir (4). Sonuç olarak farklı mekanizmalar 
yoluyla testis toksisitesine neden olan Cd fertiliteyi azaltmaktadır. Nigella Sativa’nın (çörek 
otu) aktif bileşenlerinden olan timokinon (TK) anti-hiperglisemi, anti-inflamasyon, analjezi, 
anti-bakteriyel, anti-mutajenik, anti-konvülsiyon, anti-oksidan, anti-kanserojenik ve 
nöroprotektif etkilerinin yanı sıra testiküler hasar ve düşük sperm kalitesini iyileştirici etki 
göstermektedir (5, 6). Ancak Cd’nin oluşturduğu testiküler hasara karşı TK’nın 
koruyuculuğunu gösteren çok az sayıda çalışma olmakla birlikte bu koruyucu etkinin 
mekanizması yeterince aydınlatılmamıştır. 
 
Amaç: Bu çalışmada Cd’nin sebep olduğu testis hasarına karşı TK’nın koruyucu etkisini 
araştırmayı amaçladık. 
 
Materyal-Metot: 32 adet erkek Wistar albino sıçan aşağıdaki şekilde 4 gruba ayrıldı.  
1. Kontrol grubuna (n=8) 14 gün boyunca intraperitoneal yolla serum fizyolojik uygulandı. 
2. Cd grubuna (n=8) 14 gün boyunca intraperitoneal olarak 0.4 mg/kg dozda Cd uygulandı 
(3). 
3. Cd+TK grubuna (n=8) 14 gün boyunca intraperitoneal olarak 0.4 mg/kg dozda Cd ve 10 
mg/kg dozda TK uygulandı (7). 
4. TK grubuna (n=8) 14 gün boyunca intraperitoneal olarak 10 mg/kg dozda TK uygulandı. 
Deneyin 15. gününde sıçanlar ksilazin ve ketamin anestezisi altında dekapite edilerek testis 
dokusu örnekleri alındı. Fiksasyon ve doku takibi işlemlerinin ardından parafine gömülen 
testis dokularından 5µm kalınlığında kesitler alındı. Kesitler rutin hematoksilen-eozin 
boyaları ile boyanarak histolojik hasar belirlendi. Seminifer tübüllerdeki hasarlanmanın 
derecesinin değerlendirilmesinde Johnsen Testiküler Biyopsi Skoru (JTBS) kullanıldı. Ayrıca 
testis dokularında HMGB1, TLR4 ve NF-κB antikorları immünohistokimya yöntemi ile 
değerlendirildi. Veriler ortalama ± SD olarak ifade edildi. One-way ANOVA ve Tukey's post-
hoc testleri ile analiz yapıldı. Analizlerde p<0.05 anlamlı olarak kabul edildi. 
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Bulgular: Deney sonunda testis kesitlerinde JTBS’ye göre Cd grubunda biyopsi skoru kontrol 
grubuna göre anlamlı şekilde azaldı. Cd+TK grubunda ise Cd grubuna göre anlamlı şekilde 
fazlaydı. Aynı zamanda Cd grubunda HMGB1, TLR4 ve NF-κB ekspresyonları kontrol 
grubuna göre anlamlı şekilde fazlaydı. Bu antikorlar Cd+TK grubunda ise Cd grubuna göre 
anlamlı şekilde azalma gösterdi.  
 
Sonuç: Bizim sonuçlarımız Cd uygulaması ile oluşan testis hasarına karşı TK’nın, HMGB1/ 
TLR4/NF-κB yolağı aracılığıyla oluşan akut inflamatuar yanıtı baskılayarak, koruyucu etki 
oluşturduğunu göstermektedir.   
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GENETIK ABSANS EPILEPSILI SIÇANLARDA ARALIKLI AÇLIĞIN 
NÖROGENEZ ÜZERINE ETKILERININ INCELENMESI 
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Özet 
 
Giriş: Epilepsi, dünyada 70 milyondan fazla insanı etkileyen yaygın bir nörodejeneratif 
hastalıktır. GAERS suşu, genetik absans epilepsinin deneysel hayvan modelidir. Nörogenez, 
yeni nöronların beyne entegre olması süreci olup öğrenme, hafıza ve stres tepkilerini etkiler. 
Son araştırmalar, bağırsak mikrobiyotasının hipokampal nörogenezi modüle edebileceğini 
göstermektedir. Bağırsak mikrobiyatası, aralıklı açlık (AA) gibi etmenlerle düzenlenerek 
nörogenez ve epilepsi süreçleri, mikrobiyota-bağırsak-beyin ekseni yoluyla etkilenebilir ve 
nörogenezle ilişkili bozuklukların tedavisinde yeni yaklaşımlar sunulabilir.  
 
Amaç: Çalışmamızda GAERS sıçanlarda, AA uygulamasının hipokampal nörogenez ve 
bağırsak-beyin ekseni ve epileptic nöbetler üzerindeki olası koruyucu etkilerini 
değerlendirmek amaçlanmıştır. 
 
Materyal-Metod: 40 adet erkek hayvan, Wistar-Kontrol, Wistar-AA (24 saat gıda 
yoksunluğu/24 saat ad libitum beslenme), GAERS-Kontrol, GAERS-AA (24 saat gıda 
yoksunluğu/24 saat ad libitum beslenme) olarak 4 gruba ayrılmıştır. 30 günlük deney sonunda 
sıçanlardan EEG kaydı alınmış ve davranış testleri uygulanmıştır. Kardiyak perfüzyon sonrası 
elde edilen beyin ve kolon örneklerine, rutin histolojik takip işlemleri sonrasında hipokampal 
nörogenezi incelemek amacıyla doublecortin (DCX) ve kalbindin ekspresyonları 
immünohistokimya (İHK) ve western blot (WB) yöntemleri uygulanmıştır. Kolon örnekleri 
histopatolojik inceleme için H&E, goblet hücrelerindeki değişim için PAS reaksiyonu ile 
boyanmıştır. Kolon epitel hücrelerinin sıkı bağlantıları okludin İHK’sı ile analiz edilmiştir. 
Hem beyin hem de kolon dokularında MPO, MDA, SOD, GSH ve KAT düzeyleri ELISA 
yöntemiyle ölçülmüştür. 
 
Bulgular: Pasif sakınma testinde geçiş gecikmesi, GAERS-Kontrol grubunda tüm deney 
gruplarına göre anlamlı bir düşüş sergilerken, GAERS-AA grubunda bu düşüş anlamlı olarak 
artmıştır. Açık alan testinde, Wistar-Kontrol grubuna göre Wistar-AA grubunda anlamlı 
derecede artan dolaşma mesafesi gözlenirken (p<0,05), GAERS sıçanlarda fark izlenmemiştir. 
GAERS sıçanların EEG analizinde, AA grubu sıçanların ortalama nöbet süresi, kontrol 
grubuna göre anlamlı olarak azalmıştır (p<0,05). İHK ve WB sonuçlarına göre, DCX ve 
kalbindin ekspresyonları, Wistar-Kontrol ve Wistar-AA arasında bir fark göstermezken; 
GAERS-AA grubunda, GAERS-Kontrol grubuna kıyasla anlamlı düzeyde artmıştır. Kolon 
histopatolojisinde GAERS-AA grubunda, GAERS-Kontrol grubuna göre artan skor ve goblet 
hücre sayısı (p<0,01) belirlendi. GAERS gruplarındaki azalmış okludin ekspresyonu, kontrol 
gruplarına kıyasla anlamlı derecede arttı (p<0,05). Beyin ve kolon örneklerinde MPO, MDA 
değerlerinde fark gözlenmezken, GSH, SOD ve KAT düzeyleri GAERS-AA gruplarında 
GAERS grubuna göre anlamlı şekilde yüksekti (p<0,05, p<0,01, p<0,001).  
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Sonuç: Çalışmamızın verileri, AA'nın epilepsi üzerindeki olası yararlı etkilerini nörogenez ve 
bağırsak-beyin ekseni üzerinden gösterdiğini düşündürmektedir. Bu ilişkinin daha net ortaya 
konabilmesi için detaylı mikrobiyota analizleri ile desteklenecek ileri çalışmalar 
gerekmektedir. 
 
Anahtar Kelimeler: Aralıklı açlık, hipokampal nörogenez, GAERS, epilepsi, bağırsak 
bütünlüğü  
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DENEYSEL OVER TORSIYONU MODELINDE ISKEMI-REPERFÜZYON 
HASARINA KARŞI MIRISETIN’IN OVER VE OOSIT ÜZERINE ETKILERI 
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Sakarya Üniversitesi, sevdaaydin@sakarya.edu.tr 

 
Özet 
 
Giriş: Over torsiyonu, overin vasküler ekseni etrafında dönmesi sonucunda kan akımının 
bozulduğu jinekolojik acil bir durumdur. Kan akımı acilen yeniden sağlanmazsa overde 
iskemi kaynaklı hasar gelişir. Bu sebeple kadın üreme sağlığını korumak adına erken tanı ve 
tedavisi önem taşır. Günümüzdeki tedavi yöntemi, overin detorsiyone edilerek reperfüzyonun 
sağlanmasıdır. Ancak, reperfüzyon sonrası oluşan toksik ürünler dokuya hasar vermektedir. 
Literatürde iskemi-reperfüzyon hasarına karşı antioksidanların kullanıldığı görülmektedir.    
Amaç: Flavonoid grubu antioksidanlardan olan Mirisetin’in over torsiyonu ve detorsiyonunu 
takiben iskemi-reperfüzyon hasarına karşı olası koruyucu etkilerini mikroskobik düzeyde 
araştırmak amaçlandı. 
 
Gereç Ve Yöntem: 32 adet Wistar Albino genç erişkin dişi sıçan kullanıldı. Sıçanlar Kontrol, 
İskemi, İskemi-reperfüzyon ve Tedavi olmak üzere rastgele 4 gruba bölündü. Tüm gruplara 
anestezi altında abdominal insizyon yapıldıktan sonra, kontrol hariç diğer gruplarda over 
torsiyonu gerçekleştirildi; iskemi-reperfüzyon ve tedavi gruplarına 3 saatlik torsiyon sonrası 
detorsiyon işlemi uygulandı; tedavi grubuna detorsiyonu takiben 20 mg/kg i.p. Mirisetin 
verildi. İşlemler tamamlandığında tüm sıçanların abdomenleri sütürle kapatıldı. Denekler üç 
östrus siklusu boyunca takip edildikten sonra hormon enjeksiyonuyla oosit stimülasyonu 
uygulandı. Sıçanlar tüm kanları alınarak sakrifiye edildikten sonra çıkarılan sağ overlerden 
toplanan oositler invert mikroskopta incelendi. Sol overler histopatolojik değerlendirmeler 
için kullanıldı; ayrıca VEGF ve Caspase-3 immünperoksidaz boyamaları yapılarak ışık 
mikrograftları çekildi. 
 
Bulgular: Hematoksilen-Eozin boyama ile over dokusunda histopatolojik hasar 
skorlandığında, vasküler dilatasyon ve hemoraji alanlarının en az kontrol grubunda, en fazla 
reperfüzyon grubunda olduğu görüldü (p<0,001). Oosit sayısı en fazla kontrol grubunda 
gözlenirken en az oosit sayısı iskemi grubunda saptandı (p<0,001).  Mirisetin tedavisinin 
doku hasarını azaltmada ve oositler üzerinde etkili olduğu görüldü. VEGF ve Caspase-3 
ekspresyonlarının en az kontrol grubunda olduğu, ekspresyon şiddetinin en fazla iskemi 
grubunda artarken, tedavi grubunda azaldığı görüldü (p<0,001).  
 
Sonuç: Over torsiyonu tedavisinde overde oluşabilecek iskemi-reperfüzyon hasarında 
tedaviye Mirisetin eklenmesi kadın üreme sağlığını korumada faydalı olabilir.    
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STREPTOZOTOSIN ILE INDÜKLENMIŞ DIYABETIK RAT MODELINDE 
HIDROKSITIROZOLÜN PANKREAS BETA HÜCRELERINDEKI PI3K/AKT 

YOLAĞI, INSÜLIN VE GLUT-2 EKSPRESYONU ÜZERINE ETKILERI 
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Embriyoloji Abd | Düzce Üniversitesi Tıp Fakültesi Histoloji Ve Embriyoloji Abd 
emrah.seflek@yandex.com 

 

Özet 
 
Giriş: Diyabetes Mellitus (DM) yüksek kan glikozuyla seyreden ve tedavi edilmediğinde ciddi 
morbidite ve mortaliteye neden olan metabolik bir hastalıktır. STZ, Streptomyces 
achromogenes türünden izole edilen tek işlevli bir nitrosoüre türevidir. Geniş bir antibiyotik 
aktivitesine sahip olmasının yanı sıra antineoplastik özelliklere sahiptir ve genellikle pankreas 
β hücrelerine zarar vererek deney hayvanlarında DM oluşturmak için kullanılır. Diyabetin ve 
buna bağlı komplikasyonların tedavisi için birçok tedavi yöntemi denenmektedir. 
Hidroksitirosol (HT), zeytin yapraklarında ve zeytinyağında bulunabilen oleuropeinin ürünü, 
iyi bir biyoyararlanıma sahip, toksisitesinin olmamasıyla ön plana çıkan doğal, güçlü fenolik 
bir antioksidandır. Diyabet komplikasyonlarında antidiyabetik özellikleri ortaya konmuş 
hidroksitirozol, diyabetin tedavisinde de bir seçenek olarak düşünülebilir.  
 
Amaç: Çalışmamızda Streptozotosin (STZ) ile indüklenmiş diyabetik rat modelinde HT’nin 
pankreas β hücrelerindeki Phosphoinositide 3-Kinase/ Protein Kinase B (PI3K/AKT) yolağı, 
insülin ve glucose transporter-2 (GLUT-2) ekspresyonu üzerine etkilerini araştırmayı 
amaçladık.  
 
Materyal-Metot: Çalışmamızda 28 adet erkek Wistar cinsi rat kullanılmıştır. Hayvanlar; 
Kontrol, HT, STZ ve STZ+HT olmak üzere rastgele dört gruba ayrılmıştır. STZ ve STZ+HT 
gruplarında intraperitoneal (i.p.) tek doz (55 mg/kg) STZ ile diyabet indüklenmiştir. HT ve 
STZ+HT grubuna 1 ay boyunca i.p. olarak HT (10 mg/kg/gün) enjeksiyonu yapılmıştır.  
 
Bulgular : STZ grubu hayvanlarda yüksek kan şekerine ek olarak vücut ağırlığı düşmüş, idrar 
yapma ve su içme davranışında artış gözlenmiştir. STZ+HT grubu ratlarda diyabet gelişse de 
kan glikoz düzeyleri istatistiksel anlam içermeyecek şekilde bir miktar azalmıştır. STZ 
grubuna kıyasla STZ+HT grubunda pankreas dokusu Langerhans adacıkları β hücrelerinde 
insülin, GLUT-2, PI3K ve AKT ekspresyonunda anlamlı bir artış olduğu görülmüştür.  
 
Sonuç: Çalışmamızda HT’nin hiperglisemiyi pankreasta PI3K/AKT yolağı üzerinden GLUT-2 
ve insülin ekspresyonunu arttırarak düzeltebileceği düşünülmektedir. Tip 1 DM ve buna bağlı 
komplikasyonların, HT’nin antihiperglisemik etkisinden yararlanarak DM’de mevcut 
tedavilere ek olarak kullanılabileceği; diyabete bağlı morbidite ve mortaliteye karşı koruyucu 
olabileceği öngörülmektedir.  
 
Anahtar Kelimeler: Diyabetes Mellitus, Streptozotosin, Hidroksitirozol, İnsülin, PI3K, AKT, 
GLUT-2  
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Sözlü Bildiri 

7. GÜN BLASTOSIST GELIŞIMI: RISK FAKTÖRLERININ ANALIZI VE 
GEÇ GELIŞIMIN PREDIKTE EDILMESI 

 

CİHAN ÇAKIR1 | SABİNA AGHAYEVA1 | KİPER ASLAN2 | IŞIL KASAPOĞLU2 
Bursa Uludağ Üniversitesi, Tıp Fakültesi, Histoloji Ve Embriyoloji Anabilim Dalı | 2Bursa Uludağ Üniversitesi, 

Tıp Fakültesi, Kadın Hastalıkları Ve Doğum Anabilim Dalı  
sabinaagayeva52@gmail.com 

Özet 
 
Giriş:Tüp bebek ünitelerinde embriyoloji laboratuvarlarında gerçekleştirilen tedavilerde, 
embriyolar fertilizasyon sonrası 5 veya 6 gün boyunca, blastosist aşamasına kadar, kültüre 
edilmektedir. Ancak bazı embriyolar geç gelişim göstererek 7. günde blastosist aşamasına 
ulaşmaktadır. Literatürde, geç gelişen embriyoların öploid oranları, canlı doğum oranları ve 
perinatal sonuçlarının olumsuz etkilendiği bildirilmiştir. Ancak, yalnızca 6. veya 7. günde 
gelişimini tamamlayan embriyolardan elde edilen blastosistlerin bulunduğu siklusların 
etyolojisi ve klinik sonuçları hakkında literatürde yeterince bilgi bulunmamaktadır. 
 
Amaç:Bu çalışmanın amacı, intrasitoplazmik sperm enjeksiyonu (ICSI) sikluslarında 
embriyoların yavaş gelişim göstermesi ile ilişkili parametreleri belirlemektir. Çalışmada, 
sadece 6. veya 7. gün blastosist gelişimi tespit edilen siklusların hasta demografisi, siklus 
özellikleri, semen parametreleri ve oosit kalitesi gibi çeşitli faktörler arasındaki ilişkiyi 
incelemeyi amaçladık. Ayrıca, gelecekteki vakalar için önleyici stratejiler geliştirebilmek 
amacıyla yavaş blastosist gelişimi riski taşıyan hasta popülasyonlarını tanımlamayı 
hedefledik. 
 
Materyal ve Metot:Retrospektif olarak gerçekleştirilen çalışmamız kapsamında, 2018-2024 
yılları arasında üniversitemizin Üremeye Yardımcı Tedavi (ÜYTE) Merkezi'nde 
gerçekleştirilen toplam 742 ICSI siklus çalışmaya dahil edilmiştir. Elde edilen blastosistlerin 
gelişim günlerine göre üç grub oluşturulmuştur: Grup 1 (n=527), tüm blastosistlerin 5. günde 
gelişimini tamamladığı siklusları; Grup 2 (n=161), tüm blastosistlerin 6. günde gelişimini 
tamamladığı siklusları; Grup 3 (n=54), tüm blastosistlerin 7. günde gelişimini tamamladığı 
siklusları içermektedir. Blastosist gelişim hızını etkileyen faktörleri belirlemek amacıyla hasta 
demografisi, hormonal parametreler, siklus özellikleri, oosit kalitesi ve semen parametreleri 
üç grup arasında karşılaştırılmıştır. Tüm gruplarda over yanıtı, Foliküler Çıkış Oranı (FORT) 
ve Folikül-Oosit İndeksi (FOI) kullanılarak değerlendirilmiştir. Ayrıca klinik sonuç olarak, 
klinik gebelik oranları analiz edilmiştir. Geç blastosist gelişimi ile anlamlı değişkenler 
arasındaki ilişkiyi incelemek için lojistik regresyon analizi uygulanmıştır. 
 
Bulgular:Gruplar arasında demografik özellikler karşılaştırıldığında, kadın yaşı(p=0,327), 
erkek yaşı(p=0,451) ve kadın vücut kitle indeksi(p=0,124), parametrelerinin benzer olduğu, 
ancak infertilite süresi (p=0,017),  ve infertilite etyolojisinin(p=0,002),  istatistiksel olarak 
farklılık gösterdiği tespit edilmiştir. Bazal hormon parametreleri(p=0,361) gruplar arasında 
benzerlik göstermesine rağmen, AMH(p=0,004) seviyeleri ve antral folikül 
sayısının(p=0,001) istatistiksel olarak anlamlı farklılık gösterdiği belirlenmiştir. Semen 
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parametreleri açısından incelendiğinde, semen hacmi(p=0,361), sperm 
konsantrasyonu(p=0,172) ve morfolojisi(p=0,474) gruplar arasında benzer bulunmuş; ancak 
sperm motilitesi(p<0,001) Grup 3'te anlamlı olarak daha düşük tespit edilmiştir. Oosit 
kalitesi(p=0,191) üç grup arasında benzerlik göstermiştir. Grup 3'te, diğer gruplara kıyasla, 
ovaryan yanıt (FOI ve FORT) (p<0,001) ve klinik gebelik oranları (p<0,001) anlamlı derecede 
düşük bulunmuştur. 
 
Sonuç:Bu çalışma, geç blastulasyonun olası etyolojik faktörlerini ortaya koymaktadır. 
İnfertilite etyolojisi, ovaryan yanıt ve sperm motilitesi, blastosist gelişim gününü önemli 
ölçüde etkilemektedir. Geç blastulasyon mekanizmalarının daha iyi anlaşılması ve bu duruma 
bağlı sikluslarda klinik başarı oranlarını artırmaya yönelik stratejilerin geliştirilmesi için ileri 
araştırmalara ihtiyaç duyulmaktadır. 
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Sözlü Bildiri 

İMPLANTASYON VE DESIDUALIZASYON SÜREÇLERINDE 
KROMOZOMAL YOLCU KOMPLEKSININ YAŞLANMAYA BAĞLI OLASI 

DEĞIŞIKLIKLERININ ARAŞTIRILMASI 

 

EZGİ GOLAL1, NURAY ACAR AYDEMİR1 
1Akdeniz Üniversitesi, Tıp Fakültesi, Histoloji ve Embriyoloji Anabilim Dalı, Antalya, Türkiye 

Özet 
Giriş: Peri-implantif dönemde gerçekleşen embriyo gelişimi, uterus reseptivitesinin 
kazanılması, implantasyon ve desidualizasyon süreçleri gebeliğin sağlıklı ilerlemesi ve 
sonlanması için kritik öneme sahiptir. Yaşlanma ile gebelik oranlarının azalmasında ovaryum 
yaşlanmasının etkili olduğu düşünülmüş ancak son yapılan çalışmalarda yaşlanan uterusun da 
gebelik sürecini destekleyemediği gözlenmiştir. Kromozomal yolcu kompleksi üyeleri, mitoz 
bölünme sırasında sentromerlerden iğ ipliklerinin orta bölgesine hareket eden proteinlerdir. 
Kromozomal yolcu kompleksi, mitoz bölünme boyunca kromozom yoğunlaşması ve 
ayrılması ile mitozun sonunda sitokinezin tamamlanmasında işlev görür. 
 
Amaç: Çalışmamızda kromozomal yolcu kompleksinde rol alan proteinlerden pIncenp, 
Aurora B, Survivin, Borealin ile proliferasyon belirteci Ki-67’nin ekspresyon değişimleri 
yaşlanma sürecindeki peri-implantif dönem fare implantasyon ve desidualizasyon 
bölgelerinde araştırılmıştır. 
 
Materyal&Metod: Balb/C ırkı fareler (12, 20 ve 26-32 haftalık) bir erkek ve iki dişi olacak 
şekilde gece boyu aynı kafeste tutuldu, ertesi gün vajinal plak görülen dişi fareler gebeliğin 
birinci gününde kabul edildi. Gebeliğin 5, 6 ve 8. günlerinde farelerin implantasyon bölgeleri 
elde edildi. pIncenp, Aurora B, Survivin, Borealin ve Ki-67’nin lokalizasyonları 
immünohistokimya ile pIncenp, Aurora B, Survivin ve Borealin ekspresyonları Western blot 
yöntemleriyle belirlendi. Yaşlanma sürecinde ekspresyon değişimleri incelendi. 
 
Bulgular: pIncenp, Aurora B, Survivin, Borealin ve Ki-67 gebeliğin farklı günlerinde 
implantasyon ve desidualizasyon bölgelerinde farklı yoğunluklarda ekspre edildi. 
İmmünohistokimya sonuçlarımıza göre Ki-67 gebeliğin 5. gününde lümen ve bez epitelinde 
yaşlanmayla beraber azaldı. pIncenp ve Survivin ekspresyonu gebeliğin 5. gününde, stroma 
bölgelerinde yaşlanan gebe grupta genç gebe gruba kıyasla arttı. Gebeliğin 6. gününde lümen 
epitelinde, immünohistokimya sonuçlarımıza göre genç gruplara kıyasla yaşlanan gruplarda, 
pIncenp, Borealin, Survivin ekspresyonları arttı. Gebeliğin 8. gününde yaşlı gruptaki Aurora 
B ekspresyonu genç gruplara kıyasla fazlaydı. 
 
Sonuç: pIncenp, Aurora B, Survivin, Borealin ve Ki-67 gebeliğin farklı günlerinde yaşlanma 
sürecindeki farelerin implantasyon ve desidualizasyon bölgelerinde farklı düzeyde ekspre 
edilmektedir. Bulgularımız, farelerde implantasyon ve desidualizasyon süreçlerinde 
kromozomal yolcu kompleksinin önemli rollere sahip olabileceğini düşündürmüştür. 
Çalışmamız sonucu elde ettiğimiz bulguların, ileride implantasyon başarısızlığı ve tekrarlayan 
gebelik kayıplarında kromozomal yolcu kompleksinin araştırılacağı yeni çalışmalara ışık 
tutabileceğini öngörmekteyiz. 
Not: Bu çalışma 222S872 numaralı TÜBİTAK 1002-A Hızlı destek projesi ile desteklenmiştir. 
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Poster Bildiri 

MONOSODYUM GLUTAMAT İLE OLUŞTURULAN  KARACİĞER 
HASARINDA FERULİK ASİTİN İYİLEŞTİRİCİ ETKİSİ 

SEDA SEZER1,2, ANIL CAN1,2, MERVE ELMAS1, MELTEM KOLGAZİ3, SERAP 
ARBAK1 

1 Histoloji ve Embriyoloji ABD, Tıp Fakültesi  Acibadem Mehmet Ali Aydinlar Üniversitesi, arbaks@yahoo.com 
2 Sağlık Bilimleri Enstitüsü, Histoloji ve Embriyoloji Yüksek Lisans Programı Mehmet Ali Aydinlar Üniversitesi; 

3 Fizyoloji ABD, Tıp Fakültesi  Acibadem Mehmet Ali Aydinlar Üniversitesi; İstanbul Türkiye 

Özet 
Giriş: Monosodyum glutamat (MSG) ’ın oksidatif stres yaratarak dokular üzerinde hasara yol 
açtığı bilinmektedir. Bu çalışmada MSG ile indüklenen deneysel karaciğer hasarında 
antioksidan özelliklere sahip olduğu bilinen ferulik asitin (FA) tedavi edici etkisi 
araştırılmıştır. 
  
Gereç Ve Yöntem: Çalışmada Wistar albino erkek sıçanlardan oluşan 5 deney grubu (n: 8)  
oluşturuldu. Kontrol grubundaki sıçanlara 38 gün boyunca 1ml distile su, DMSO+FA 
grubundaki sıçanlara ise 28 gün boyunca 1ml DMSO ve deneyin son 10 gününde ise FA 
(25mg/kg) gavaj ile uygulandı. MSG grubundaki sıçanlara gavaj ile 28 gün boyunca 600 
mg/kg MSG verildi. MSG+DMSO grubundaki sıçanlara ise, gavaj ile 28 gün boyunca 
600mg/kg MSG ve deneyin son 10 günü 1 ml DMSO verildi. MSG+FA grubundaki sıçanlara 
600 mg/kg MSG 28 gün boyunca gavaj yöntemi ile verilmiş olup, deneyin son 10 günü 25 
mg/kg FA verildi. Deney sonunda alınan karaciğer doku örnekleri histokimya, 
immünhistokimya, geçirimli elektron mikroskobik ve biyokimyasal analizler) için hazırlandı. 
Doku örneklerine eNos immünhistokimyası uygulandı.  
 
Bulgular:Kontrol ve DMSO+FA gruplarında histokimyasal, immünohistokimyasal, 
ultrastrüktürel ve biyokimyasal parametreler normal düzeyde izlendi. MSG ve MSG+DMSO 
grubunda hepatosit sitoplazmasında steatoz ve glikojen içeriğinde azalma, sinüzoidlerde 
dilatasyon, parankimada lökosit infiltrasyonu, bağ dokusu artışı ve eNOS ekspresyonunda 
azalma görüldü. MSG+FA grubunda normale yakın morfoloji ve eNOS expresyonu 
gözlemlendi. MSG ve MSG+DMSO gruplarında biyokimyasal parametrelerde bozulmalar 
izlenirken, MSG+FA grubunda ise tüm bu değerlerde iyileşme izlendi. ALT, AST ve TBLB 
seviyelerinde istatiksel olarak anlamlı bir fark gözlemlenmedi.  
 
Sonuç:Bu çalışmada, karaciğer dokusunda MSG ile oluşturulan deneysel hasarda FA’in 
oksidatif hasarı engelleyerek iyileştirici etkisi olduğu sonucuna ulaşıldı.  
 
Anahtar Sözcükler: Monosodyum Glutamat, Oksidatif Stres, Karaciğer, Ferulik Asit, 
Mikroskop  
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SIÇANLARDA SIKLOFOSFAMID ILE OLUŞTURULAN BÖBREK VE 
MESANE HASARINA KARŞI KLOROJENIK ASIT'IN ETKILERI* 

SEDANUR YILMAZ DOĞAN1, DERYA ÖZTÜRK OKATAN2, MUSTAFA MERT 
SAĞLAM3, SELİM DEMİR4, NİHAL TÜRKMEN ALEMDAR5, YÜKSEL 

ALİYAZICIOĞLU5, GÖKÇEN KERİMOĞLU2 

1 Trabzon Kanuni Eğitim ve Araştırma Hastanesi, Trabzon, Türkiye 
2 Karadeniz Teknik Üniversitesi Tıp Fakültesi, Histoloji ve Embriyoloji AD, Trabzon, Türkiye 

3Karadeniz Teknik Üniversitesi Tıp Fakültesi, Aile Hekimliği AD, Trabzon, Türkiye 
4 Karadeniz Teknik Üniversitesi Sağlık Bilimleri Fakültesi, Beslenme ve Diyetetik Bölümü, Trabzon, Türkiye 

5 Karadeniz Teknik Üniversitesi Tıp Fakültesi, Tıbbi Biyokimya AD, Trabzon, Türkiye 
derya_109@yahoo.com 

 
Özet 
Giriş: Otoimmün hastalıkların, malignitelerin tedavisinde kullanılan alkilleyici bir ajan olan 
siklofosfamid (CP), sağlıklı hücrelerde toksik etkilere sebep olabilir. Çeşitli sebze ve 
meyvelerde bulunan klorojenik asit (CGA) ise antioksidan, antiapopitotik, antiinflamatuvar 
etkilere sahiptir. 
 
Amaç: Çalışmamızda; sıçanlarda CP ile oluşturulan böbrek ve mesane hasarında CGA’nın 
profilaktik etkileri histolojik ve biyokimyasal olarak araştırılmıştır.  
 
Materyal-Metot: Sprague Dawley ırkı 18 sıçan rastgele 3 eşit gruba (Kontrol, CP ve 
CP+CGA) ayrıldı. Denekler; deneyin ilk ve son günü tartıldı. Kontrol grubuna; 7 gün oral 
2cc/gün fosfat tamponlu salin (PBS) ve 7. gün tek doz intraperitoneal (i.p.) 2cc serum 
fizyolojik (SF) uygulandı. CP grubuna deneyin 7. gününde 2cc SF içinde 150mg/kg tek doz 
i.p. CP uygulandı. CP+CGA grubuna ise 7 gün oral 2cc PBS içinde 100mg/kg/gün CGA ve 7. 
günde 2cc SF içinde 150mg/kg tek doz i.p. CP uygulandı. Böbrek ve mesane dokuları; 
hematoksilen-eozin, periyodik asit-Schiff ve TUNEL ile boyandı. Böbrek dokuları; ödem-
hemoraji, tübüler dejenerasyon ve glomerüler dejenerasyon için ayrı ayrı 0(normal) ile 
3(şiddetli hasar) arasında skorlandı. Mesane dokuları ise; 1(normal), 2(hafif ödem-
inflamasyon), 3(orta ödem-inflamasyon ve epitelde fokal ülserasyon-hafif hemoraji) ve 
4(şiddetli ödem-inflamasyon ve epitelde yaygın ülserasyon-hemoraji) olarak skorlandı. 
Biyokimyasal olarak dokularda süperoksit dismutaz (SOD), katalaz (CAT), glutatyon (GSH), 
malondialdehit (MDA), miyeloperoksidaz (MPO), tümör nekroz faktör-alfa (TNF-α), total 
antioksidan durum (TAS), total oksidan durum (TOS), oksidatif stres indeksi (OSİ) ve 
serumda BUN, kreatinin seviyeleri belirlendi. 
 
Bulgular: Deneyin son gününde CP+CGA grubunun böbrek, mesane ve vücut ağırlıkları diğer 
gruplardan düşüktü. CP grubu böbrek dokularında ödem, hemoraji, tübüler ve glomerüler 
dejenerasyon, Bowman kapsülü paryetal yaprağında kalınlaşma-ayrılma, tübül bazal 
membranlarında düzensizlik, proksimal tübülde fırçamsı kenar kayıpları izlendi. CP grubu 
mesanelerinde; mukozada ödem, hemoraji, ülserasyon, inflamatuvar hücre artışı, epitelde 
dökülme ve glikozaminoglikan tabakasında kayıplar mevcuttu. Böbrek ve mesaneye ait tüm 
bu patolojik bulgular CP+CGA grubunda CP grubuna göre düşüktü (Tablo1). Böbrek 
dokularında; CP grubunun MDA, TOS, OSİ, MPO, TNF-α değerleri kontrole göre yüksekken 
TAS, GSH, SOD değerleri düşüktü. CP+CGA grubunun MDA, TOS, OSİ, MPO değerleri 
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CP’ye göre düşükken GSH ise yüksekti. CP ve CP+CGA gruplarının serum BUN ve 
kreatinini kontrole göre yüksekti (Tablo2). Mesane dokularında CP grubunun MDA, OSİ, 
TNF-α, MPO değerlerinde kontrole göre artış mevcutken SOD’da düşüş gözlendi. CP+CGA 
grubunda ise MDA, OSİ, TNF-α, MPO seviyeleri CP grubuna göre düşükken SOD seviyesi 
yüksekti (Tablo3). Hem böbrek hem de mesane dokuları için CP ve CP+CGA gruplarının 
AI’leri kontrole göre yüksekken CP+CGA grubunun AI’i CP grubundan düşüktü (Tablo2 ve 
3). 
 
Sonuç: Profilaktik olarak oral uygulanan CGA, böbrek ve mesanede CP'nin indüklediği 
oksidatif stres, inflamasyon ve doku hasarını azaltabilir. 
*Bu çalışma Karadeniz Teknik Üniversitesi Bilimsel Araştırma Projeleri Koordinasyon Birimi 
tarafından desteklenmiştir. Proje numarası: TU-2022-10159. 
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POSTNATAL 21 – 49. GÜNLER ARASINDA UYGULANAN 900 MH Z 
ELEKTROMANYETIK ALANIN FARKLI GELIŞIM DÖNEMLERINDEKI 

ERKEK SIÇANLARIN TESTIS MORFOLOJISINE ETKISI 

SEVAL KUVVET KURT1, MUSTAFA KOLA1, ALİ KULABER1, ENGİN YENİLMEZ1, 
SEMANUR IŞIK1, TENZİLE BEYZA DURMUŞ1, ELİF KOYUN ALVUROĞLU1 
1 Karadeniz Teknik Üniversitesi, Tıp Fakültesi, Histoloji ve Embriyoloji Anabilim Dalı, Trabzon, Türkiye 

dr.byzdrms@gmail.com 
 

Özet 
Giriş: Teknolojik ilerlemeler, gün geçtikçe teknolojik cihazların kullanım sıklığını 
artırmaktadır. Elektronik cihazlar genellikle çevrelerine elektromanyetik alan (EMA) yayarak 
çalışırlar, cep telefonları da bu duruma örnektir. Bu nedenle, özellikle cep telefonlarının 
çalışma frekans aralığı olan 900- 1800 MHz (Mega hertz) bandındaki elektromanyetik alanın 
canlı organizmalar üzerindeki etkileri büyük ilgi görmektedir (1-3). Bu alandaki araştırmaları 
incelediğinizde, çoğu değerlendirmenin elektromanyetik alan uygulamasından hemen sonra 
yapıldığını ve elektromanyetik alanın etkisinin uzun vadede nasıl olabileceğinin 
belirlenemediğini görebilirsiniz (4,5). Ulusal ve uluslararası önemli birçok kuruluşun yaptığı 
araştırmalarda 06-15 yaş gurubunun yaklaşık %24’ünden fazlasının cep telefonu kullandığı 
tespit edilmiştir (6). Bu istatistiklerden yola çıkarak, 15 yaş grubu çocuklardan yaklaşık bir 
milyar yedi yüz milyon tanesinin cep telefonunun oluşturduğu EMA’ nın zararlı etkilerinin 
tehdidi altında olduğu söylenebilir. Bu iki önemli çıkış noktası göz önünde bulundurularak; 
postnatal (PN) 21-49 günleri arasında (adolesan dönemlerinin erken ve orta adolesan 
safhaları) 900 MHz EMA etkisine maruz bırakılan erkek sıçanların, farklı gelişim 
dönemlerindeki testislerinde meydana gelebilecek muhtemel değişikliklerin araştırılması 
hedeflendi.  
 
Materyal & Metot: Çalışmaya Spraque Dawley cinsi 36 erkek sıçan dahil edildi. Temin edilen 
36 hayvandan rastgele seçilerek, önce her biri 12’şer hayvandan oluşan 3 (Kontrol,Sham ve 
EMA) grup, daha sonra; oluşturulan bu 3 grup kendi aralarında 2 gruba (Kontrol 1, Kontrol 2; 
Sham 1, Sham 2; EMA 1, EMA 2) ayrılarak toplamda 6’şar hayvandan oluşan 6 grup 
oluşturulmuştur. Bu gruplardan Kontrol 1, Sham 1 ve EMA 1 grubu hayvanları, uygulanan 
deney prosedürünün hemen akabinde (Postnatal 50. gün); Kontrol 2, Sham 2 ve EMA 2 grubu 
hayvanlar ise, uygulanan deney prosedüründen 30 gün sonra (postnatal 79. gün) sakrifiye 
edilmişlerdir.Alınan testis doku kesitlerinde hematoksilen-eozin boyama yapılarak; STÇ 
(seminifer tübül çapı), GEK (germinal epitel kalınlığı), Ç/K (tübül çapının germinal epitel 
kalınlığına oranı) ve JS (Johnsen skorlama) parametreleri değerlendirildi. Veriler SPSS 23.0 
ile analiz edildi. Mann-Whitney U testi normal dağılım göstermeyen verileri değerlendirirken, 
Kruskal-Wallis testi grupları karşılaştırdı. İstatistiksel anlamlılık p<0,05 olarak belirlendi. 
 
Bulgular: İstatistiksel analize bakıldığında, Konrol 1 ve EMA 1 grupları arasında; JS, Kontrol 
1 ve EMA 2 grupları arasında; STÇ, GEK ve Ç/K, Sham 1 ve EMA 1 grupları arasında; GEK 
ve JS, EMA 1 ve EMA 2 grupları arasında Ç/K ve JS, Kontrol 2 ve EMA 2 grupları arasında; 
Ç/K ve JS, Sham 2 ve EMA 2 grupları arasında da Ç/K ve JS, parametreleri anlamlılık 
göstermiştir. 
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Sonuç: Uygulanan 900 MHz manyetik alanın testiste oluşturduğu hasarın, uzun vadede 
kendiliğinden bir düzelme göstermediği ve oluşan hasarın etkilerinin organ üzerinde etkisini 
gösterdiği görülmüştür. İleri çalışmalarla sonuçların pekişmesini önermekteyiz. 
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Özet 
Çevresel kirleticilerin kullanımı günden güne artış göstermektedir. Kirleticiler, canlılarda 
başta endokrin sistemin işleyişini bozmakla beraber üreme sisteminin yapısı ve işleyişini de 
etkileyebilmektedir. En önemli endokrin bozuculardan biri olan Bisfenol A (BPA), zararlı 
etkilerinin ortaya çıkarılmasıyla kullanımına kısıtlamalar getirilmiş olmasına rağmen günlük 
yaşantımızda karşılaştığımız ürünlerin çoğunda halen Bisfenol türevleri bulunmaktadır. 
Günümüzde pek çok alanda BPA yerine Bisfenol S (BPS) kullanılmaya başlanmıştır. BPS 
kullanımının artmasıyla beraber akut ve kronik etkilerini incelemek için yapılan in vivo ve in 
vitro çalışmalar bulunmakla birlikte memelilerde toksisite çalışmaları sınırlı sayıdadır. 
 
Amaç: BPS’nin sıçan ovaryum dokusu üzerindeki farklı dozlardaki etkilerinin elektron 
mikroskobu ile incelenmesi amaçlanmaktadır. 
 
Materyal-Metod: Çalışmada, Wistar albino sıçanlar 4 gruba (n=7) (kontrol ve 3 deneysel (50 
μg/kg/gün, 100 μg/kg/gün, 150 μg/kg/gün)) ayrıldı. BPS, 14 gün boyunca gavajla verildi. 
Ovaryumlar %2,5’lik gluteraldehit ve %1’lik osmiyum tetroksit ile tespit edildi. Rutin takip 
işlemlerinden sonra saf epon içeren kapsüllere gömüldü. İnce kesitler kontrastlandı, elektron 
mikroskopla (Jeol Jem 1011) incelendi. 
 
Bulgular: Kontrol grubunda oolemma altında kortikal granüller, ooplazmada annulat lameller 
ve bol miktarda mitokondri mevcuttu (Şekil 1a). Poligonal şekilli granüloza hücrelerinde 
nuklear membran, nuklear porlar belirgindi ve ökromatik genetik materyal gözlendi. 
Sitoplazmada yaygın granüllü endoplazma retikulumu (GER) ve poliribozomlar vardı (Şekil 
1b). Granüloza ve teka tabakaları arasındaki bazal lamina düzgün şekilliydi ve devamlılık 
gösteriyordu. Teka hücreleri intakt membran ve organel yapısına sahipti (Şekil 1c). 50μg 
grubunda ooplazmada annulat lamel birikimde kontrole göre artış vardı (Şekil 1d). Granuloza 
hücrelerinde mitokondride şişme, krista kaybı ve ER’da genişleme izlendi. Bazal lamina 
düzgündü (Şekil 1e, inset, 1f). 100μg grubunda granuloza hücrelerinde lipit birikimi, 
vakuolizasyon, mitokondride krista kaybı, şekil değişiklikleri ve miyelin benzeri yapı 
birikimleri mevcuttu (Şekil 1g,1h). Teka tabakasında intersellüler genişleme vardı. Bazal 
lamina kıvrımlı görünüm sergiliyordu (Şekil 1i). 150μg grubunda oositte fragmentasyon, 
ooplazmada, annulat lamel birikiminde yoğun artış, kortikal granüllerde azalma mevcuttu 
(Şekil 1j,1k). Granüloza hücrelerinde yassılaşma izlendi. Sitoplazmada lipid damlası birikimi, 
krista kaybına uğramış ve miyelin benzeri yapı içeren mitokondriyumlar vardı. İnterselüler 
alanda genişlemeler ve ödemli alanlar mevcuttu. (Şekil 1l,1m). Ayrıca nekrotik hücre grupları 
da izlendi (Şekil 1n). Bazal laminada düzensiz dalgalı görünüm vardı (Şekil 1m,1o). Teka 
hücrelerinin şekillerinde bozulma ve intersellüler alanda genişlemeler izlendi (Şekil 1o).   
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Sonuç: BPS maruziyeti sonucunda elde ettiğimiz bulgular, BPS’nin sıçan ovaryum dokusunda 
hücre düzeyinde doz artışına bağlı olarak ciddi ince yapısal değişikliklere yol açtığını 
göstermiştir. Kullanımının güvenli olduğunun kanıtlanması için daha kapsamlı çalışmalar 
gerekmektedir.  
 
Teşekkür: Bu tez çalışması Sakarya Üniversitesi Bilimsel Araştırma Projeler Koordinatörlüğü 
(2022-7-24-155) ve TÜBİTAK (124Z036) tarafından desteklenmiştir. 
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Özet 
Giriş: Modern dünya düzeni her ne kadar insan yaşamında kolaylıklar oluşmasını sağlasa da; 
çevre sorunlarının da her geçen gün artmasına sebep olabilmektedir. Çeşitli kimyasallar ve 
pestisitler günlük hayatımıza tarımsal verimliliği ve üründe kalite artışını sağlamak amacı ile 
girmiştir. Fakat aynı zamanda çeşitli yollarla toprak ve suya karışıp, kirliliğe de sebep 
olmaktadırlar. Özellikle tarımda böceklerin verdiği zararı azaltmak için başvurulan 
insektisitler, kullanımı artan pestisitlerdendir.  
Abamektin, bir insektisit ve altihelmintik ajan olarak tarımda kullanımına başvurulan 
kimyasallardandır. Ayrıca bu madde, Avermectin ailesinden en sık kullanılan bileşiklerdendir. 
Uygulandığı bölge dışında farklı yollarla sucul ortama da girip kirliliğe sebep olabilen 
Abamektin, akuatik organizmalar için de toksik etki gösterebilmektedir. 
Model organizma olarak kullanılan hayvanlar canlılardaki biyolojik mekanizmaların nasıl 
çalıştığını anlamamıza yardımcı olmaktadır. Bu amaçla sıkça tercih edilen zebra balığı (Danio 
rerio) toksisite çalışmaları baz alınarak kimyasalların insanlar üzerindeki olası etkileri 
araştırılabilmektedir. 
 
Amaç: Abamektin’in zebra balıkları ovaryum dokusu üzerindeki olası histopatolojik 
etkilerinin ışık mikroskobu ile incelenmesi. 
 
Materyal Metod: Bu çalışmada, Abamektin’in zebra balığı ovaryum dokusu üzerindeki 
histopatolojik etkileri araştırılmıştır. Biri kontrol grubu olmak üzere dört adet deney grubu 
oluşturulmuştur ve her grupta 5 adet zebra balığı kullanılmıştır (n:5). Kontrol grubuna 
herhangi bir işlem yapılmazken, birinci deney grubu 0,75 µg L-1, ikinci deney grubu 1,5 µg L-

1 ve üçüncü deney grubu da 3 µg L-1 Abamektin’e maruz bırakılmıştır. 96 saatlik maruziyet 
sonucunda, balıklar yüksek dozda bir anestezik (MS-222, 300 mg/L) ile ötenaziye tabi 
tutulmuş ve ovaryum dokuları çıkarılarak rutin histolojik yöntemler uygulanmıştır. 
Hematoksilen-Eozin boyası kullanılarak hazırlanan ovaryum dokusu kesit örnekleri, ışık 
mikroskobu altında incelenmiş ve kontrol grubuyla karşılaştırılarak histolojik değişiklikler 
belirlenmiştir. 
Bulgular: Abametktin uygulaması sonrasında zebra balığı ovaryum dokularında zona radiata 
ile ooplazma ve zona radiata ile foliküler epitel arasında açılma, zona radiatada distorsiyon, 
morfolojik bozulmalar ve kalınlaşma, atretik oosit oluşumunda artış, intertisyel alanda 
fibrosis, ooplazmada vakualizasyon ve dejenere olmuş folikül oluşumu, olgun ve vitellojenik 
oosit sayısında azalış ve hücrelerde nükleer alanda bozulmaların meydana geldiği 
görülmüştür. Ayrıca tüm bu görülen bulguların doz artışı ile paralel olarak artış gösterdiği 
belirlenmiştir. 
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Sonuç: Yaptığımız bu çalışma, Abamektin’in üreme üzerine olumsuz etkilerinin olduğunu 
göstermektedir. Elde edilen bulgular ışığında, Abamektin’in zebra balığı ovaryum dokusu 
üzerinde üreme potansiyelini engelleyici seviyede olduğu ve oogenez sürecine hasar verdiği 
söylenebilmektedir. Zebra balıklarında üreme toksisitesi oluşturduğu söylenebilen 
Abamektin’in potansiyel olarak insana da zarar verebileceği düşünülerek yapılan çalışmaların 
artması gerektiği yorumu yapılmaktadır. 
  



  
 

 
212 

Poster Bildiri 
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Özet 
Giriş: Son yıllarda artan çevre kirliliği ve bu kirliliğin ekosistemler üzerindeki olumsuz 
etkileri, küresel bir sorun haline gelmiştir. Sanayileşme, tarımda kullanılan kimyasallar ve 
çeşitli ilaçlar, çevre kirliliğine önemli ölçüde katkıda bulunmaktadır. Tarımda zararlıları yok 
etmek amacıyla yaygın olarak kullanılan pestisitlerin tarım alanlarında yaygın kullanımı, bu 
kirliliğin başlıca kaynaklarından biridir. Bitkilerde mantar enfeksiyonlarının önlenmesi için 
pestisit türevi olan fungusitler kullanılmaktadır. Konazol türevi fungisitler, buğday 
hastalıklarından sarı pas ve yaprak lekesi kontrolünde özellikle etkili olmaları nedeniyle 
sıklıkla tercih edilmektedir. Ancak bu kimyasallar, hedeflenmeyen organizmalar üzerinde 
toksik etkiler yaratabilmektedir.  
 
Amaç: Bu çalışmanın amacı, BALB/c erkek fareleri üzerinde konazol türevi bir fungusit olan 
Metconazole'ün karaciğer dokusundaki histolojik etkilerinin incelenmesi amaçlanmıştır. 
 
Materyal ve Metot: Sakarya Üniversitesi Tıp Fakültesi Deney Hayvanları Merkezinden 
(SÜDETAM) temin edilmiş olan 8 haftalık BALB/c (17,7-30,2 gr) 23,8±2,5 g erkek fareleri 
model organizma olarak kullanılmıştır. Çalışmamız Sakarya Üniversitesi Hayvan Deneyleri 
Yerel Etik Kurulu’ndan 19/02/2024 tarihli ve 09 nolu kararla etik onay almıştır. Deneysel 
çalışmalarımız Sakarya Üniversitesi Tıp Fakültesi Deney Hayvanları Merkezi’nde 
(SÜDETAM) gerçekleştirilmiştir. Çalışmada, BALB/c erkek fareleri model organizma olarak 
kullanılmıştır. Fareler temin edildikten sonra rastgele her bir grupta 6 fare olacak şekilde 4 
gruba ayrılmıştır. Deney grupları, oral gavaj kullanılarak 15 gün boyunca kontrol, 37,5, 75 ve 
150 mg/kg/gün dozlarında Metconazole’e maruz bırakılmıştır. Fareler yüksek doz 
ketamin/ksilazin (300/30 mg/kg) kullanılarak sakrifiye edilmiştir. Karaciğer dokuları 5 mm 
büyüklüğünde alınarak doku takibi yapılmıştır. Parafin bloklara alındıktan sonra 5 µm 
kalınlığında kesitlere hematoksilin-eozin boyama yöntemi uygulanmıştır. Leica DM500 
mikroskop ve Leica MC170 görüntüleme sistemleri ile doku örnekleri analiz edilmiştir. 
 
Bulgular: Metconazole'e maruz kalan farelerin karaciğer dokusunda belirgin hiperemi, 
piknotik hücre ve vakualizasyon gözlenmiştir. Yüksek dozda Metconazole uygulanan 
gruplarda, bu bulguların yanı sıra karaciğer dokusunda dejenere endotel yapısı belirlenmiştir. 
 
Tartışma: Elde edilen bulgular, Metconazole'ün BALB-C erkek farelerinin karaciğer 
dokusu üzerinde belirgin toksik etkiler yarattığını göstermektedir. Bu sonuçlar, konazol 
türevi pestisitlerin kullanımı sırasında çevresel ve biyolojik risklerin dikkate alınması 
gerektiğini vurgulamaktadır. 
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Özet 
Giriş: Non-Alkolik Yağlı Karaciğer Hastalığı (NAYKH) obezite, dislipidemi, insülin 
direnciyle ilişkili olan, prevelansı giderek artan, küresel bir sorundur. NAYKH’ın 
patogenezinde oksidatif ve inflamatuar süreçler, mitokondriyal disfonksiyon rol 
oynamaktadır. Pyrroloquinoline quinone (PQQ), mitokondriyal biyogenezde rol oynayan, 
antiinflamatuar, antioksidan özellikleri olan kinon kofaktör grubundan bir moleküldür. 
 
Amaç: Yüksek yağlı diyet (YYD) ile sıçanlarda oluşturulmuş yağlı karaciğer hastalığı 
modelinde antioksidan, antiinflamatuar, mitokondriyi uyarıcı özellikleri nedeniyle 
NAYKH’da yararlı olabileceğini düşündüğümüz PQQ'nun etkinliğini değerlendirmeyi 
amaçladık. 
 
Materyal-Metod: Çalışmamızda 200-250 gram ağırlığındaki 29 adet erkek Wistar Albino 
sıçan; Kontrol (n:7), YYD (n:8), YYD+PQQ10 (n:7) ve YYD+PQQ20 (n:7) olmak üzere 4 
gruba ayrıldı. YYD grupları çalışma süresince (9 hafta) yüksek yağlı diyet ile beslendi. 
Çalışmanın son üç haftasında ise YYD+PQQ10 grubuna 10 mg/kg/gün PQQ ve 
YYD+PQQ20 grubuna 20 mg/kg/gün PQQ uygulamaları oral gavaj ile yapıldı. 9. haftanın 
sonunda sıçanlar sakrifiye edildi. Sıçanların alınan karaciğer dokuları rutin doku takibinden 
sonra parafin bloklar haline getirildi. Elde edilen kesitler Hematoksilen Eozin ile boyandı. 
İstatistiksel analizde Kruskal-Wallis analizi yapıldı, sonucun anlamlı bulunması halinde post-
hoc analiz olarak Dunn testi kullanıldı ve p<0,05 değeri istatistiksel olarak anlamlı kabul 
edildi. Çalışma G.Ü.ET-23.047 kod numarasıyla etik kurul onayı almıştır ve Gazi 
Üniversitesi-BAP birimi tarafından TTU-2023-8802 koduyla desteklenmektedir. 
 
Bulgular: Steatoz, hepatoselüler balonlaşma ve lobüler inflamasyon skorlamalarından oluşan 
NAYKH Aktivite Skoru (NAS) ile birlikte gruplar arası farklılıklar değerlendirildi. YYD 
grubunda karaciğer steatoz oranı %66’nın üzerinde ve NAS skoru ise 5’in üzerinde bulundu. 
YYD grubunda steatoz, kontrol grubuna göre anlamlı olarak yüksek bulundu (p<0,0001), 
PQQ tedavisi alan YYD gruplarında ise kontrol grubuna göre anlamlı farklılık görülmedi 
(Kontrol-YYD+PQQ10,p=0,283; Kontrol-YYD+PQQ20,p=0,937). YYD+PQQ20 grubunda 
steatoz, YYD grubuna göre anlamlı olarak düşük bulundu (p=0,008). YYD grubunda 
balonlaşma, kontrol grubuna göre anlamlı olarak yüksek bulunmakla (p<0,0001) birlikte PQQ 
tedavisi alan YYD gruplarında kontrol grubuna göre anlamlı farklılık görülmedi (Kontrol-
YYD+PQQ10,p=0,08; Kontrol-YYD+PQQ20,p=0,08). İnflamatuar hücre infiltrasyonu 
değerlendirmesinde ise YYD ve YYD+PQQ10 gruplarında, kontrol grubuna göre anlamlı 
yükseklik mevcuttu (Kontrol-YYD,p=0,0027; Kontrol-YYD+PQQ10,p=0,0499). İnflamatuar 
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hücre infiltrasyonu açısından YYD+PQQ20 grubu ile kontrol grubu değerlendirildiğinde 
anlamlı farklılık görülmedi (p=0,07). Toplam NAS Skoru YYD grubunda, kontrol grubuna 
göre anlamlı olarak yüksek bulundu (p<0,0001). PQQ uygulanan YYD gruplarının NAS 
Skoru ile kontrol grubu arasında anlamlı farklılık görülmedi (Kontrol-YYD+PQQ10,p=0,068; 
Kontrol-YYD+PQQ20,p=0,190). Ayrıca YYD+PQQ20 grubunun NAS Skoru, YYD grubuna 
göre anlamlı olarak düşük bulundu (p=0,038). YYD grubunun NAS Skoru 5’in üzerinde iken, 
PQQ tedavisi alan YYD gruplarının NAS Skoru 5’in altındaydı. 
 
Sonuç: Karaciğer yağlanması üzerine olumlu histolojik değişikliklerini göstermiş olduğumuz 
PQQ uygulaması farklı çalışmalarla da desteklendiği takdirde yağlı karaciğer hastalığında 
destek tedavi protokollerinde yer alabilir. 
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Özet 
Giriş: Primer beyin tümörlerinin yaklaşık %20-30 unu oluşturmakta olan glioblastoma (GBM) 
en hızlı seyirli ve ölümcül bir tümördür. GBM in medikal tedavisinde kullanılan yöntemler 
glioblastomanın çıkarılması için cerrahi, kemoterapi, radyoterapi, elektrik alan tedavisi ve 
hedeflenmiş ilaç tedavisidir. Hastalığın tedavisi için kullanılan ilaçlar, anjiogenezin en yoğun 
olduğu tümörlerden biri olan bu hastalıkta ve VEGF reseptörü üzerinden yeni damar 
oluşumunu baskılamayı hedeflemiştir. Nitrozüre sınıfı sentetik DNA alkilleyici madde olan 
lomustin, avastin, TMZ (Temozolomid) gibi ajanlar tekrarlayan glioblastomlu hastalarda faz 2 
ve 3 klinik araştırmalarda yaygın olarak kullanılmıştır. Bu ajanların etkinliklerine rağmen 
belirgin kemik iliği baskılanması yan etkileri genel kullanıma girmelerini kısıtlamıştır. 
Dolayısıyla GBM hücrelerine sitotoksik olabilecek başka bir moleküle ihtiyaç duyulmaktadır. 
Spirulina; antiviral, antikanser, hipokolesterolemik, anti-diyabetik, antioksidan, anti-
inflamatuar ve anti-metastaz aktivitelerine sahip, yüksek amino asit içeriğine (%62) sahip, 
doğanın en zengin B12 vitamini kaynağı olarak kabul edilir. Bu özellikler Spirulina’yı 
biyomedikal uygulamalar için potansiyel bir farmasötik yapmaktadır. Son yıllarda farmasötik 
araştırmalarda, sistemik ilaçların kontrollü salımı büyük ilgi uyandırmaktadır. Bu 
çalışmamızda yeni bir yöntem olarak geliştireceğimiz nano/mikro gözenekli makrosünger 
sistem teknolojisi de bu ihtiyaca cevap veren, gözenekli, polimerik makroküre sistemleridir. 
Amaç: GBM tedavisinde yeni bir ilaç taşıyıcı sistem geliştirerek içine spirulina etken maddesi 
yüklenmesidir.Materyal-Metot: Nano/mikro gözenekli aljinat makrosüngerler, agaroz jelden 
kuyucuklu kalıp elde edildikten sonra bu kalıbın üzerindeki kuyucuklara su ile %2 ve %4 low 
viskoz Aljinat konsantrasyonunda hazırlanan sodyum aljinat çözeltisi eklenerek hazırlandı. 
Nano/mikro gözenekli aljinat makrosüngere şişme kapasitesi, SEM, FTIR ve reometre 
analizleri ile karakterizasyon testleri gerçekleştirildi. Yüklenen spirulinanın proteinin salım 
profilinin ve yükleme verimliliğinin belirlenmesi için mikro BCA testi uygulandı.    Bulgular: 
Makrosüngerlerin şişme özellikleri, kapsüllerin 14 gün boyunca kültür besiyerinin içinde sıvı 
tutma kapasitesi ve buna bağlı olarak hacminde oluşan değişiklik ile belirlendi. Kapsüllerin 
yapılan inceleme sonucu taşıdıkları por çapının farklı boyutlarda olduğu tespit edildi. 
Malzemede artan shear strese bağlı olarak viskozitede azalma görüldü. Mikro BCA testi 
sonrası spirulina proteinin başarılı bir şekilde makrokapsül içerisine yüklendiği tespit 
edildi.Sonuç: Çalışmamızda GBM hastalığında tedavi amacıyla kullanılabilecek makrosünger 
aracılı ilaç salınım sistemi geliştirilmiştir. Bir sonraki basamak olarak çalışmamızda spirulina 
içeren alginat süngerlerin T98G hücreleri üzerindeki etkileri ve anti-metaztaz ve 
antianjiyojenik potansiyelleri in-vitro ortamda test edilecektir. Olumlu sonuçlar alındığında 
geliştirilmiş olan spirulina içeren ilaç salınım sisteminin iyileştirici etkileri gelecek 
çalışmalarda in-vivo olarak gözlemlenmesi planlanmaktadır. Hastaların maddi açıdan daha 
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kolay ulaşabileceği etken madde içeren non-farmakolojik ajan ile tedavi edilebilmesinde 
kullanılabilecek makrosünger aracılı ilaç salım sistemleri konusunda derinlemesine bir bilgi 
elde edilmiş olacaktır. 
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ÖZET 

Kanser, dünyada morbidite ve mortalitenin önde gelen nedenlerinden biridir. Doksorubisin 
(DXR), geniş spektrumlu antrasiklin türevi antibiyotiklerden biri olarak kanser tedavisinde 
kullanılmaktadır. Vitis vinifera L. (VIT)’nin güçlü bir antioksidan özelliğinin olduğu ve 
serbest radikalleri temizleme kapasitesinin yüksek olduğu bildirilmiştir. Bu çalışmada, 
ratlarda DXR kaynaklı kalp hasarına karşı VIT etkisinin araştırılması amaçlanmıştır. 
30 adet erkek rat, rasgele her grupta 6 hayvan olacak şekilde 5 gruba ayrılmıştır: Kontrol 
grubu: Ad libitum su ve yemle beslenen grup. Sham grubu: 14 gün gavajla distile su verilen 
sıçanlara, deneyin 5. gününde intraperitoneal (i.p.) serum fizyolojik uygulaması yapılan grup. 
DXR Grubu: Deneyin 5. Günü 15 mg/kg tek doz i.p. DXR uygulanan grup. DXR+VIT: 14 
gün boyunca gavajla 120 mg/kg VIT uygulanan sıçanlara deneyin 5. Günü 15 mg/kg tek doz 
i.p. DXR uygulanan grup. VIT: 14 gün boyunca gavajla 120 mg/kg VIT uygulanan grup. Son 
ilaç uygulamasından 24 saat sonra deney hayvanları anestezisi altında sakrifiye edilerek kan 
ve kalp dokuları alınarak incelenmiştir. 
DXR grubunda kas liflerinde düzensizleşme, ayrılma ve bozulma, kas lifleri arasında 
kollajenöz madde birikimi, damarlarda konjesyon görülmüştür. İmmunohistokimyasal 
incelemelerde DXR grubunda kaspaz-3, NF-κB-p65 (Nükleer Faktör-kappa B-p65), TNF-α 
(Tümör Nekroz Faktörü-α) yoğun bir boyanma görülürken, DXR+VIT grubunda boyanmanın 
şiddeti önemli derecede azalmıştır. TOS (Total Oksidan Seviye) ve TNF-α düzeyleri DXR 
grubunda anlamlı artarken, DXR+VIT grubunda ise azalmıştır. TAS (Total Antioksidan 
Seviye) düzeyi ise VIT ve DXR+VIT gruplarında anlamlı olarak artmıştır. 
DXR’nin apoptotik süreci hızlandırdığı, oksidatif stresi ve inflamasyonu arttırdığı 
görülmüştür. VIT’in ise kardiyak yeniden yapılanmayı hızlandırdığı ve DXR kaynaklı kalp 
hasarına karşı koruyucu bir etkisinin olduğu görülmüştür. 
 
Anahtar Kelimeler: Doksorubisin, Vitis vinifera L., Kaspaz-3, NF-κB-p65, TNF-α 
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GİRİŞ 
Doksorubisin (DXR), özellikle meme kanseri ve çeşitli lösemiler olmak üzere çeşitli 
malignite tiplerini tedavi etmek için kullanılan bir antrasiklin kemoterapötik ajandır (1). DXR, 
kemoterapi gören hastalarda önemli mortalite ve morbiditeye yol açabilen ciddi 
kardiyotoksisiteye neden olur (1). 
DXR’nin antitümör ve antimikrobiyal aktivite açısından çok etkili olduğu gösterilmiş olsa da, 
giderek artan sayıda çalışma doksorubisinin neden olduğu potansiyel kardiyotoksisiteyi ortaya 
koymaktadır (2). DXR kaynaklı kardiyotoksisitenin mekanizması tam olarak anlaşılmamıştır, 
ancak birkaç çalışma bazı ipuçları sağlamıştır. Bunlar arasında oksidatif stres, inflamatuar 
yanıt, endoplazmik retikulum stresi, apoptozis, iyon kanallarının disfonksiyonu ve otofaji, 
doksorubisin kaynaklı kardiyotoksisite sürecinde yer aldığı bulunmuştur (3). Mitokondri, 
enerji üretimini değiştirerek, reaktif oksijen türleri (ROS) üreterek ve hücre ölüm yollarını 
aktive ederek DXR kaynaklı kardiyotoksisitede önemli bir rol oynar (4). 
DXR kaynaklı kardiyotoksisitede, toksisiteyi hafifletmek için antioksidanların kullanımını 
araştırmak için çok sayıda araştırma yapılmış ve tartışmalı sonuçlar elde edilmiştir. Hayvan 
deneyleri genellikle antioksidanların ve/veya ROS temizleyicilerinin DXR ile birlikte 
uygulanmasını içermiş ve genel olarak olumlu sonuçlar vermiştir. C, E gibi vitaminlerin 
kardiyomiyositlerde veya kardiyak hücre hatlarında oksidatif stresi bastırdığı gösterilmiştir 
(5). Antioksidanların birlikte uygulanmasının ayrıca DXR kaynaklı kardiyomiyopatinin in 
vivo kemirgen modellerinde kardiyak disfonksiyonu hafiflettiği gösterilmiştir (6). Vitis 
vinifera, dünya çapında yetiştirilir ve terapötik uygulamaya sahip olduğunu gösteren 
çalışmalar bulunmaktadır. Kanıtlanmış anti-inflamatuar, antioksidan, antimikrobiyal ve yara 
iyileştirici özellikleri vardır (7). Biz de araştırmamızda bu nedenle üzüm (Vitis vinifera L.) 
(VIT) ile ilgili bir çalışma yapmayı tercih ettik.  Çalışmamızın amacı, ratlarda DXR kaynaklı 
kalp hasarına karşı VIT çekirdeği ekstraktı etkisinin araştırmaktır. 
 
MATERYAL-METOT 
Afyon Kocatepe Üniversitesi Hayvan Deneyleri Yerel Etik Kurulundan 08.11.2023 tarihli 
49533702 sayılı 116 numaralı karar ile etik kurul onayı alınmıştır. 
Ratlar 21-22 derece arasında, 12 saat aydınlık 12 saat karanlık ortamda bakılmış ve ad 
libutium beslenme rejimi uygulanmıştır. 30 adet erkek rat, rasgele her grupta 6 hayvan olacak 
şekilde 5 gruba ayrılmıştır: Kontrol grubu: Ad libitum su ve yemle beslenen grup. Sham 
grubu: 14 gün gavajla distile su verilen sıçanlara, deneyin 5. gününde intraperitoneal (i.p.) SF 
uygulaması yapılan grup. DXR Grubu: Deneyin 5. Günü 15 mg/kg tek doz i.p. DXR 
uygulanan sıçanlardan oluşan grup. DXR+VIT: 14 gün boyunca gavajla 120 mg/kg Vitis 
vinifera L. (VIT) çekirdeği ekstraktı uygulanan sıçanlara deneyin 5. Günü 15 mg/kg tek doz 
i.p. DXR uygulanan sıçanlardan oluşan grup. VIT: 14 gün boyunca gavajla 120 mg/kg VIT 
çekirdeği ekstraktı uygulanacak sıçanlardan oluşan grup. 
Son ilaç uygulamasından 24 saat sonra deney hayvanları Ketamin (90 mg/kg) / Xylazin (8-10 
mg/kg) anestezisi altında sakrifiye edilerek kalp dokuları alınmıştır. Dokular histopatolojik 
incelemeler için %10 nötral tamponlu formaldehit solüsyonu içine alınmıştır. 72 saat 
formaldehit içinde kaldıktan sonra bir gece akarsu altında yıkanmıştır. Rutin histolojik takip 
işlemlerinden geçirildikten sonra dokular parafin bloklara gömülmüştür. Parafin kesitlerden 
5µ kalınlığında kesitler alınmıştır. Histolojik incelemeler için kesitler histokimyasal ve 
immunohistokimyasal olarak boyanarak ışık mikroskobunda değerlendirilmiştir. 
 
Hematoksilen-Eozin (HE) 
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Hematoksilen-Eozin boyama için alınan kesitler 1 gece 600C’lik etüvde bekletilip 
deparafinizasyon işlemi yapıldıktan sonra 15 dakika ksilole alınmıştır. Daha sonra sırasıyla 
10’ar dakika %100- %96- %90-%80- %70 alkolden geçirilerek distile su ile yıkanmıştır. 
Harris Hematoksilen’de 2 dakika boyanmıştır. %1 asit-alkol karışımına batırılıp tekrar 2 
dakika akar suda yıkanmıştır. 2 dakika Eozinde bekletilip %70, %80, %96, %100 alkolden 
geçirilerek 5 dakika ksilole alınmıştır. Son olarak entellan ile kapatılarak incelemeye hazır 
hale getirilmiştir. Hazırlanan preparatlar Eclipse E-600 Nikon, Japan fotomikroskopta ve 
görüntü analiz sistemi (NIS Elements Nikon, Japan) ile incelenerek değerlendirilmiş ve 
fotoğraflanmıştır. Değişikliğin derecesine ve yaygınlığına bağlı olarak semi-kantitatif olarak 
skorlandı. Hazırlanan preparatlardaki alanlarda görülen kas liflerinde düzensizleşme, ayrılma 
ve bozulma, kas lifleri arasında kollajenöz madde birikimi, damarlarda konjesyon 0’dan 3’e 
kadar derecelendirilmiştir. 
İmmunohistokimyasal Analiz 
Parafin bloklardan 5µ kalınlığında kesitler alındıktan sonra deparafinize edildi. H2O2 ve UV 
blok solüsyonu ile muamele edildikten sonra Kaspaz-3, NF-κB-p65, TNF-α ile 60 dk. inkübe 
edildi. Sekonder antikor ve Strepavidin HRP ile 30 dk oda ısısında inkübe edildi. DAB (3,3’-
diaminobenzidine) solüsyonu damlatılarak görüntü sinyali alındıktan sonra Mayer’s 
hematoksilen ile zıt boyaması yapılan dokular entellan ile kapatıldı. Tüm preparatlar Eclipse 
E-600 Nikon, Japan fotomikroskopta ve görüntü analiz sistemi (NIS Elements Nikon, Japan) 
ile incelenerek değerlendirildi ve fotoğraflandı. İmmün boyanmanın şiddeti (0, -) negatif 
boyanma, (1, +) fokal ve zayıf boyanma, (2, ++) yaygın ve normal boyanma ve (3, +++) 
yoğun ve güçlü boyanma olacak şekilde semi-kantitatif olarak skorlandı (8). 
Biyokimyasal Analiz 
Sıçan kan örnekleri katkı maddesi içermeyen biyokimya tüplerine yerleştirildi ve 10 dakika 
boyunca 3500 rpm'de santrifüj edildi. TNF-α, Serum Toplam Oksidan Durumu (TOS) ve 
Toplam Antioksidan Durumu (TAS) ölçümleri Rel Assay Diagnostics TOS ve TAS ölçüm 
kitleri (Mega Tıp San ve Tic Ltd Şti, Şahinbey/Gaziantep/Türkiye) kullanılarak 
gerçekleştirildi. Absorbans okumaları ELISA okuyucusu kullanılarak alındı.  
İstatistiksel Analiz 
Kalp dokusunda görülen histopatolojik sonuçlar gruplar arasında karşılaştırıldı. Dağılımların 
normalliğini belirlemek için Shapiro-Wilk W testi ve Kruskal-Wallis H testi kullanıldı. 
Normal dağılım gösteren değişkenler için Tukey testi, normal dağılım göstermeyen 
değişkenler için Mann Whitney-U testi kullanıldı. Tüm veriler SPSS v. 24 (SPSS Inc., 
Chicago, IL, ABD) istatistik programı kullanılarak analiz edildi ve p < 0.05 istatistiksel olarak 
anlamlı kabul edildi. 
 
BULGULAR 
Histopatolojik Analiz Sonuçları 
Hematoksilen-Eozin (HE) ile boyanmış kontrol, Sham ve VIT gruplarında kalp dokusunun 
normal histolojisi görülmektedir (a, b, h). Doksorubisin (DXR) grubunda, kas liflerinin 
dejenerasyonu (yeşil ok) (c), kas lifleri arasında tek veya grup halinde vakuol benzeri yapılar 
(siyah ok) (d), damarlarda konjesyon (kırmızı ok) (e, f) dikkat çeken bulgular olmuştur. 
DXR+VIT grubunda normale yakın kalp histolojisi görülmektedir (g) (Resim 1, Şekil 1). 
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Resim 1. Boyanma sonrası Kontrol, Sham, DXR, DXR+VIT, VIT gruplarında kalp dokusunun histopatolojik sonuçları. a, c, 

e, f, g ölçek çubuğu = 100 µm, x 200. b, d, h ölçek çubuğu = 50 µm, x 400. Hematoksilen-Eozin (HE): a, b, c, d, g, h. Martius 

Scarlet Blue (MSB): e, f. 

 
Şekil 1. Kalp dokusunda gruplar arasındaki histopatolojik bulguların skor sonuçları. **p<0.001. DXR: Doksorubisin, VIT: 

Vitis vinifera L. 

İmmunohistokimyasal Analiz Sonuçları 
İmmunohistokimyasal inceleme sonrasında kontrol (A, B, C), Sham (D, E, F), VIT (M, N, O) 
gruplarında Kaspaz-3, NF-κB-p65, TNF-α immunreaktivitesi görülmemiştir. DXR grubunda 
ise Kaspaz-3, NF-κB-p65, TNF-α yoğun boyanma (+++) dikkat çekmektedir (G, H, I). Tedavi 
grubu olan DXR+VIT grubunda ise, DXR grubuna göre karşılaştırıldığında daha az boyanma 
(++, +) görülmüştür (J, K, L) (Resim 2, Şekil 2). 
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Resim 2. Kontrol, Sham, DXR, DXR+VIT, VIT gruplarında kalp dokusunun Kaspaz-3, p65 Nükleer Faktör-kappa B (NF-

κB-p65), Tümör Nekroz Faktörü- alfa (TNF-α) immunreaktivitesi. A, B, C, D, E, F, M, N, O ölçek çubuğu = 100 µm, x 200. 

G, H, I, J, K, L ölçek çubuğu = 50 µm, x 400.   

 
Şekil 2. Kontrol, Sham, DXR, DXR+VIT, VIT gruplarında Kaspaz-3, TNF-α, NF-κB-p65 skor sonuçları. **p<0.001. DXR: 

Doksorubisin, VIT: Vitis vinifera L. 

Biyokimyasal Analiz Sonuçları 
Serumda Tümör Nekroz Faktörü α (TNF-α), Toplam Oksidan Durum (TOS) ve Toplam 
Antioksidan Durum (TAS) serum düzeyleri incelendi ve değerlendirildi. Kontrol grubu ile 
DXR grubu arasında TNF-α düzeyleri karşılaştırıldığında anlamlı bir fark gözlendi (p 
<0,001). Ayrıca, DXR ile kontrol, sham ve DXR + VIT arasında anlamlı bir fark bulundu (p 
<0,001). TOS düzeyleri DXR grubunda daha yüksekti, ancak DXR+VIT grubunda anlamlı 
şekilde azaldı (p <0,001). TAS düzeyleri VIT grubunda en yüksekti (p <0,001). Ayrıca, 
DXR+VIT grubu TAS düzeylerinde DXR grubuna kıyasla anlamlı bir artış gösterdi (p 
<0,001) (Şekil 3). 



  
 

 
223 

 
Şekil 3. Kontrol, Sham, DXR, DXR+VIT, VIT gruplarında serumda TAS, TOS, OSI ve Tümör Nekroz Faktörü α (TNF- α) 

düzeyleri. *p<0.05, **p<0.001. DXR: Doksorubisin, VIT: Vitis vinifera L. 

 

TARTIŞMA  
Antrasiklin ilaçlarından biri olan doksorubisin (DXR), kanser tedavisinde yaygın olarak 
kullanılmaktadır (9). Bununla birlikte, antrasiklin kaynaklı kardiyotoksisite genel morbidite 
ve mortalite nedeniyle klinik uygulamasını büyük ölçüde sınırlamıştır (10). 
Çalışmamızda DXR’nin kas liflerinin dejenerasyonuna neden olduğu görülmüştür. Yanı sıra 
kas lifleri arasında vakuol benzeri yapılar görülmüştür. Yapılan bir çalışmada DXR 
tedavisinin doza bağlı toksik kardiyomiyopatiye neden olduğu Taramalı Elektron Mikroskobu 
ile gösterilmiştir. Hasarlı mitokondri ve miyofibriler düzensizlik fotoğraflanmıştır (11). 
Araştırma bulgularımız yapılan çalışmalarla uyumludur. Yetişkin kalp dokusundaki 
kardiyomiyositler rejenerasyon yeteneğini kaybettiğinden, kardiyomiyosit kaybı DXR 
kaynaklı kalp yetmezliğine neden olabilmektedir (12).  
Birçok bitkide bulunan ve üzerinde en çok çalışılan sekonder metabolitler arasında yer alan 
fenolik bileşiklerdir. Vitis vinifera çekirdeğinin, antioksidan ve anti-inflamatuar özelliklere 
sahip proantosiyanidinler ve flavonoidlerin varlığı nedeniyle birçok çalışmada kullanılmıştır 
(13). Özellikle Vitis vinifera’da bulunan flavonoidler (kuersetin, mirisetin, kateşin ve 
epikateşin) antiinflamatuar, antimikrobiyal, nöroprotektan ve hepatoprotektan özelliklere 
sahiptir(14). Vitis vinifera’da bulunan resveratrolün, ülseratif kolit patogenezinde önemli bir 
rolü olan TNF-α, IL-6, IL-8 ve COX-2 gibi inflamatuar sitokinleri azalttığı ve antiinflamatuar 
etkiye sahip olduğu bildirilmiştir (15). Sıçanlarda DXR kaynaklı miyokardiyal hasar üzerinde 
Ghrelin’in etkisinin araştırıldığı bir çalışmada, DXR’nin oksidatif hasarı ve inflamasyonu 
arttırdığı gösterilmiştir (16). Kelidonik asitin DXR kaynaklı kardiyak toksisite üzerindeki 
etkisinin değerlendirildiği çalışmada, dört hafta boyunca Kelidonik asit uygulanan sıçanlarda 
kreatin kinaz-miyokardiyal bant (CK-MB), laktat dehidrogenaz (LDH), aspartat 
aminotransferaz (AST) ve kardiyak troponin-T gibi kardiyak belirteçlerin seviyesinin 
düştüğü, miyokardiyal hasarın azaldığı ve kardiyak disfonksiyonun iyileştiği gösterilmiştir 
(17). Tsarouchi ve ark.’nın Parkinson hastalığı üzerinde yaptıkları araştırmada Vitis 
vinifera'nın olası nöroprotektif etkisi olduğu gösterilmiştir (18). Yaptığımız çalışmada da 
VIT’in, DXR kaynaklı kalp hasarını azalttığı görülmüştür. Özellikle DXR+VIT grubunda da 
görülmüştür ki VIT içerdiği fenolik bileşikler ve flavonoidlerden dolayı, DXR’nin olası 
etkilerini azaltmıştır. Vitis vinifera çekirdeklerinin anti-inflamatuar ve antioksidan etkisi, IL6, 
TNFα ve NF-κB gibi inflamatuar medyatörlerde azalmaya bağlı olarak farklı çalışmalarda 
kanıtlanmıştır (19).  Çalışmamızda da immunohistokimyasal olarak incelediğimiz Kaspaz-3, 
NF-κB-p65 ve TNF-α immunreaktiviteleri DXR grubunda artmıştır. Bu sonuç DXR’nin 
apoptotik süreci hızlandırdığı ve inflamatuar sitokinleri arttırdığını doğrulamıştır. Tedavi 
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grubu olan DXR+VIT grubunda ise, VIT’in antiapoptotik ve antiinflamatuar etkisini 
göstererek kardiyoprotektif özellikte olduğu görülmüştür.  
Vitis vinifera antosiyanidinlerinden biri olan malvidin, artritli sıçanlarda insan makrofajından 
kaynaklanan inflamasyonu inhibe etmiştir (20). Flavonoidler, resveratrol ve antosiyanidinler 
gibi fenolik bileşikler, kolit remisyonu üzerinde yararlı etkilere sahip olabilecek siyah üzüm 
çekirdeği özütlerinin en olası bileşenleridir (21). Fermente edilmiş asma yaprağı özlerinin 
(Vitis vinifera L.), özellikle katı ortamda yapılan fermantasyonlarda, biyoaktif bileşiklerini ve 
antioksidan aktivitesini artırdığı gösterilmiştir. Ek olarak, fermente edilmiş asma yapraklarıyla 
yapılan yoğurtlar, laktik asit bakterilerinin çoğalmasını engellemeden mikrobiyal büyümeyi 
engelleme potansiyeline sahiptir (22). Araştırmamızın biyokimyasal sonuçları da daha önce 
yapılan çalışmaları doğrulamıştır. TAS seviyesi VIT grubunda yüksektir. İçerdiği fenolik 
bileşiklerden kaynaklı olarak DXR kaynaklı inflamasyonu azaltmıştır. 
Sonuç olarak, Vitis vinifera L., DXR kaynaklı kalp hasarına karşı koruyucu bir etki 
göstermiştir. DXR kaynaklı kalp hasarında Vitis vinifera L.’nin etkisnin gösterildiği bir 
çalışmaya rastlanmamıştır. Bu nedenle araştırmamız özgün olmasının yanı sıra daha sonra 
yapılacak çalışmalar için ortaya koyduğu histokimyasal, immunohistokimyasal ve 
biyokimyasal sonuçlarla yardımcı olacaktır. 
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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 Olçok 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 
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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/m2, metabolic endocrine disorders such as hypothyroidism/hyperthyroidism, a history 
of previous ovarian surgery, and baseline FSH level >15 mIU/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 M0R4G, 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.  

 



  
 

 
229 

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-
1, 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. 
 
TABLES AND FIGURES 
Table-1: The clinical and biochemical characteristics of the patients. All the data are given as mean +/- standard deviation. 

 
Table-2: The results of correlation analysis. 
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Figure-1: The photos of MLH-1 immunohistochemical stain in five groups.  

 
Figure-2: The photos of PMS-2 immunohistochemical stain in five groups.  
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ÖZET  

Giriş: Embriyon dışı mezoderm erken dönemde kan damarlarının oluştuğu bölgedir, bölge 
vaskülogenezde etkili VEGR-2 (Flk1+) hücreleri içerir, göbek kordonunun gelişiminde 
etkindir. Göbek kordonu stroması; subamniyotik stroma (SA); intervasküler stroma (IVC), 
perivasküler stroma (PVC) içerir. Her bölgede multipotent stroma hücreleri bulunur (iGK-
MSH). Bu hücreler üzerinde yapılan çalışmalar, hücrelerin bölgesel farklılıklara 
(proliferasyon, farklanma, immün düzenleme) sahip olduğunu göstermektedir ve bu farkın 
anjiyogenez potansiyeline de yansıması olasıdır. Preeklampsi gebeliğin 24. haftasından sonra 
oluşan, plasenta odaklı bir gelişme anomalisidir,  koryon villuslarındaki “kusurlu 
anjiyogenez” sonucunda ortaya çıktığı kabul edilir. Bu nedenle iGK-MSH’ın farklanma 
potansiyelini etkileyebilir. Bu konuda yapılmış çalışmalar endotel hücreleri ve damara ilişkin 
yapılarla kısıtlıdır. Bugüne kadar bu sürecin nicel karşılaştırmasını yapan bir çalışma 
literatürde bulunmamaktadır.  

Amaç: Çalışmamızda erken ve geç dönem preeklampsi olgularının göbek kordonu 
stromasının farklı bölgelerinde (SA, IVC, PVC) VEGFR-2 dağılımı ve yoğunluğunun nicel 
karşılaştırmasını yapmayı amaçladık.  

Gereç-Yöntem: Paraformaldehitle (%3,5) fikse edilen üç ayrı gruptan 11´er göbek 
kordonunun 10µm’lik kriyokesitleri VEGFR-2 antikoruyla işaretlendi, 5.75µm kalınlığında 
görüntülendi, üç boyutlu olarak kaydedildi. Yapılan integrasyon analizleriyle elde edilen 
sinyal yoğunlukları SPSS 23.0 programında analiz edildi. P<0,05 anlamlı kabul edildi. 
Bulgular: Tüm gruplarda SA; IVC(p=0,003, p=0,031, p=0,000) ve PVC’ye (p=0,008, 0,02, 
p=0,001 göre daha düşük sinyal yoğunluğu gösterdi. Gruplar arası fark istatistiksel açıdan 
anlamlı bulundu. SA, IVC ve PVC gruplarına ait sinyal yoğunluğu ortalamalarında olgu 
türüne bağlı olarak (her alan ayrı ayrı olgu türüne bağlı karşılaştırıldı) meydana gelen farklar 
istatistiksel olarak anlamlı bulunmadı (p=0,431; 0,355; 0,395). 
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Sonuç: Göbek kordonu stroması VEGFR-2 pozitiftir. Stromanın farklı bölgeleri VEGFR-2 
ifadesi bakımından farklıdır. Preeklampsinin başlangıç süresi sinyal yoğunluğunu 
etkilememektedir.  
Anahtar kelimeler: Preeklampsi, Anjiyogenez, VEGFR-2, Göbek Kordonu, Embriyon Dışı 
Mezoderm 
 
1. GİRİŞ  

Embriyon dışı mezoderm, gebeliğin erken döneminde embriyon ile plasenta arasında bağlantı 
sağlayan mezenkimal bağ dokusudur  ve bağlantı sapı olarak bilinen yapıya kaynaklık eder. 
Bu yapı daha sonra göbek kordonuna dönüşür (1-3). Aynı zamanda embriyon döneminde 
koryon villuslarının oluşumunda ve devamlılığının sağlanmasında görevlidir. Tüm bunlara ek 
olarak  vaskülogenezde (de novo damar gelişimi) Flk-1 pozitif hemanjiyoblastların bulunduğu 
ve salgıladığı moleküllerle uyarıcı etkisi bulunur (4). 
Göbek kordonu fetüs ile anneyi birbirine bağlayan yaşamsal bir yapıdır.  Sıradışı bir epitel 
(UCE) ile çevrili; 2 arter, 1 ven ve bu damarların çevresinde embriyon dışı mezodermden 
köken alan özel bir stromaya sahiptir (5, 6). Yapılan çalışmalarda göbek kordonu stromasında 
yer alan, subamniyotik stroma (SA), intervasküler stroma (IVC) ve perivasküler stroma 
(PVC) olmak üzere birbirinden farklı özelliklere sahip 3 farklı anatomik bölge tanımlanmıştır. 
Bu bölgelerde özel orijinli mezenkimal stroma hücreleri bulunur (5) ve bu bu hücrelerin 
anjiyogenik potansiyeli gösterilmiştir (7). Tüm bu nedenlerle bu hücreler endotel farklanma 
potansiyeli gösteriyor olabilirler ve anjiyogenetik potansiyel taşıyan hücrelerin göbek 
kordonundaki dağılımı bölgesel çeşitlilik taşıyor olabilir.  
İn-utero dönemde vaskülogenez sürecinde etkin olan molekül VEGF’dir. Vaskülogenez süreci 
embriyon dışı mezodermde yüzeylerinde VEGFR-2 (Flk-1) içeren hücrelerin uyarılması ile 
gerçekleşir (8, 9). Dolayısıyla bu molekül hücrelerin endotel farklanma potansiyelini 
göstermek için oldukça gerekli bir işaretleyicidir.  
Preeklampsi gebelikte 20. Haftadan sonra meydana gelen yüksek sistolik ve diastolik kan 
basıncı ve proteinüri ile karakterize ciddi bir sendromdur (10). Hastalığın patogenezine 
yönelik yapılan çalışmalarda anjiyogenez dengesinin bozulmasının önemli bir yeri 
bulunmaktadır, erken dönemde plasenta ve eklerini özellikle koryon villuslarını 
etkilemektedir (11). Hastalık başlangıç süresine göre erken ve geç preeklampsi (EPE ve GPE) 
olarak sınıflandırılır. Erken dönemde daha belirgin şiddetli semptomlar olması erken ve geç 
dönem sınıflandırmasını da patofizyolojik açıdan önemli bir noktaya taşımaktadır (12). Hem 
anjiyogenezi bozması hem de koryon villuslarını etkileyen bir entite olması, göbek kordonu 
stromasının da etkilenebileceğini düşündürmektedir.  
Çalışmamızda, göbek kordonu stromasında bulunan hücrelerin endotel farklanma 
potansiyelinin varlığını ve stromanın farklı bölgelerinde bu potansiyelin farklılık içerip 
içermediğini, erken ve geç dönem preeklampsinin bu farklanma potansiyeli üzerindeki 
etkisini VEGFR-2 ifade düzeyleri üzerinden karşılaştırarak literatüre katkı yapmayı 
hedefledik.  
 
2. GEREÇ VE YÖNTEM  

2.1.Grupların belirlenmesi, Olguların Temini ve Doku Takibi  
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Ankara Bilkent Şehir Hastanesi Kadın Hastalıkları ve Doğum Anabilim Dalı’ndan 33 örnek 
(Etik kurul no: İ04-226-22, aydınlatılmış onamları alınarak) temin edildi. Örnekler 3 ayrı 
gruba ayrıldı. 1.grup/kontrol: Herhangi bir sağlık sorunu olmayan gebelerden sezaryen ile 
doğan sağlıklı yenidoğanlardan alınan göbek kordonları, 2. Grup/EPE: (Erken Başlangıçlı 
Preeklampsi): 24-34 hafta arası doğmuş olan yenidoğanlardan alınan göbek kordonları, 3. 
Grup/GPE (Geç Başlangıçlı Preeklampsi): >34. Hafta sonrası doğan yenidoğanlardan alınan 
göbek kordonları. Alınan örnekler; nekrotik, ödemli, pıhtı içeren alanlar temizlenerek laminar 
akışlı kabin altında 1 cm3’lük parçalara bölündü. %3,5 paraformaldehit (PFA) içerisine atıldı 
ve 72 saat süreyle takip edildi. Fikse olan dokular sükroz içerisinde bekletilerek çökmeleri 
sağlandı. Dokular, kriyomatriks (Epredia, 12542716, İngiltere) ile bloklanaraklar oluşturuldu. 
Bloklardan  10 µm´lik kesitler alınarak immunfloresan boyama işlemleri için -20ºC’ye 
kaldırıldı.  
2.2.İmmunofloresan Boyama 

Her grup için seçilen örnekler grup halinde (1 kontrol, 1 EPE, 1 GPE) boyandı, boyama işlemi 
öncesinde +4°C´de 1 saat süreyle bloklama işlemi uygulandı. 1 saat sonunda primer antikor 
(VEGFR-2-ThermoFisher Scientific, PA5-16487, İngiltere) 1/50 seyreltme oranı ile 
uygulandı. Kontrol grubuna fosfat tamponlu salin (PBS, Thermo Scientific Oxoid®, 
BR0014G, İngiltere) eklendi. İlk antikor uygulaması sonrası 16 saat +4°C´de nemli ortamda 
bekletildi. Süre sonunda 3 kez fosfat tamponlu salin PBS ile yıkandıktan sonra, sekonder 
antikor ugulaması yapıldı (FITC-conjugated anti-rabbit Goat, Abcam Ab6717, İngiltere). 2 
saat 37°C´de karanlıkta bekletildi. Süre sonunda PBS ile tekrar yıkandı. İşlem sonunda 15-20 
µl Hoechst içeren kapatma mediumu (Molecular Probes, 33258, İngiltere)  kullanılarak lamel 
ile kapatıldı ve +4°C´ye kaldırıldı.  
2.3.Örneklerin Görüntülenmesi ve Değerlendirilmesi  

VEGFR-2 antikoru ile boyanmış olan 3 farklı gruba ait 11 farklı olgu (Toplam 33 adet), 
konfokal süper çözünürlük mikroskobunda (Zeiss,LSM 880, lazer gücü: 0,3%;488 nm, 6 %; 
405 nm pinhole: 34 µm,32 µm; master gain: 650,800) standart ve sabit ayarlar kullanıldı. 
Göbek kordonuna ait 3 farklı alandan (SA, IVC, PVC)  toplamda 5,75 µm kalınlıkta 15 
ardışık görüntü alındı. Alınan görüntüler maksimum image projection (MIP) olarak 
kaydedildi. Kaydedilen görüntülerden 2048*2048 piksel2’lik alanlar seçildi. Her bir olgu Zen 
Black görüntüleme programında değerlendirilerek ölçümler gerçekleştirildi. Toplam 33 adet 
olgu (11 kontrol, 11 EPE, 11 GPE) ayrı ayrı ölçülerek mean intensity ve total integrasyon 
değerleri elde edildi. Hesaplanan değerler Excel 2016 programına kaydedildi ve SPSS 
V22.0´da istatistiksel analiz için değerlendirildi. Her bir bölge için ayrı ayrı ölçüm 
değerlerinde gruplar arası farklarının anlaşılması için One Way Anova testi gerçekleştirildi. 
Aynı grup içerisinde bölge içi farkların anlaşılması için repeated measures of Anova testleri 
gerçekleştirildi. Farklı çıkan ölçümlerde gruplar arası farkı gösterebilmek için Tukey ve 
Benferroni posthoc testleri uygulandı. Her bir ölçüm için p değeri <0,05 istatistiksel olarak 
anlamlı kabul edildi.  
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Şekil 1: Doku takibi, immünfloresan boyama, görüntüleme, analiz işlemleri; A) Olguların temini ve taşınması, 
B) Olguların parçalanması ve takip süreci C) Olgulardan kriyobloklama ve kriyokesitleme işlemleri D) Olguların 
immunfloresan olarak boyanması E) Olguların konfokal süperçözünürlük mikroskobunda görüntülenmesi E) 
Olguların Zenn Black/Pro uygulamasında analizi  
 
3. BULGULAR  

Göbek kordonundan alınan örneklerde alınan sinyal yoğunluğu değerlerigrafik 1’de 
verilmiştir. SA değerleri; IVC (p=0,003, p=0,031, p=0,000) ve PVC (p=0,008, 0,02, p=0,001) 
gruplarından anlamlı şekilde düşük bulundu (Şekil 1). Yapılan ölçümlerde IVC ve PVC 
arasında sinyal yoğunluğu açısından oluşan farklılık istatistiksel olarak anlamlı bulunmadı 
(p=0,293; p=0,189; p=0,106) . SA, IVC ve PVC gruplarına ait sinyal yoğunluğu 
ortalamalarında olgu türüne bağlı olarak (kontrol, EPE, GPE)  meydana gelen farklar 
istatistiksel olarak anlamlı bulunmadı. (p=0,431; 0,355; 0,395). Şekil 2 gruplarda yapılan 
görüntüleri bölgeleri ve bölgere ait grafikleri  birlikte göstermektedir.  
 
 
 
 

Tablo 1: Olgu türü ve bölgelerde ölçülen sinyal yoğunlukları 

OLGU
LAR 

SA IVC PVC 

Kontro
l 

13,74±1
,11* 

16,67±1
,71 

18,00±2
,04 

EPE 13,63±1
,66* 

15,75±,
07 

17,30±2
,12 

GPE 16,01±1
,36* 

19,86±2
,33 

21,78±3
,06 
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Şekil 2: Sinyal Yoğunluğu Ve Ölçümleri Toplu (A,E,G) kontrol olgularında yapılan VEGFR-2 immunfloresan 
boyamaları; (B,E,H) erken başlangıçlı preeklampsi olgularında yapılan yapılan VEGFR-2 immunfloresan 
boyamaları; (C,F,I) geç başlangıçlı preeklampsi olgularında yapılan VEGFR-2 immunfloresan boyamaları; (a) SA 
gruplar arası sinyal yoğunluğunu gösteren grafik, (b) IVC gruplar arası sinyal yoğunluğunu gösteren grafik, (c) 
PVC gruplar arası sinyal yoğunluğunu gösteren grafik, (d) Kontrol olgulara bölgeler arası sinyal yoğunluğunu 
gösteren grafik, (e) Erken başlangıçlı preeklampsi bölgeler arası sinyal yoğunluğunu gösteren grafik (f) Geç 
başlangıçlı preeklampsi bölgeler arası sinyal yoğunluğunu gösteren grafik. 

 
4. TARTIŞMA  

Yapılan ölçümlerde göbek kordonu stromasında VEGFR-2 pozitif bulunmuştur. Bu bulgu, bu 
bölgelerdeki hücrelerin endotel farklanma potansiyelinin halen devam ediyor olabileceğini 
gösteriyor olabilir. Ölçümlerde ayrı ayrı değerlendirilen SA, IVC ve PVC bölgelerinde 
ölçülen sinyal yoğunluklarında da farklılık izlenmiştir. SA oldukça zayıf sinyaller alınması ek 
olarak PVC bölgesindeki sinyal yoğunluğunun yüksek olması hem hücrelerin kordonun tüm 
stroma bölgelerinde yerleşim gösterdiğini hem de endotel farklanma potansiyeli açısından 
hücrelerin anatomik farklılık içerdiğini bize gösterdi, fakat IVC ve PVC arasında farklılık 
istatistiksel açıdan farklı değildi. Farkın çıkmaması bu iki bölgenin hücre yoğunluğu 
açısından benzer olabiliceğini düşündürmektedir. Öte yandan yine de PVC de ölçülen sinyalin 
daha yüksek olması bize PVC ile IVC arasındaki farkı karşılaştırmak için kullanılan yöntemi 
güçlendirebilecek ek olarak farklı bir metodoloji kullanımını işaret etmektedir.  Kontrol ve 
GPE olguları benzer sinyal yoğunluğu gösterdi. EPE olgularında, sinyal yoğunluğu zayıf 
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izlendi. Fakat oluşan fark istatistiksel olarak anlamlılık göstermedi, bu durum hücrelerin 
farklanma aktivitelerinde dönemsellikten kaynaklanıyor olabilir ve vaskülogenez sürecindeki 
dönemsellik bunu etkilemiş olabilir. Hücrelerin farklanma potansiyelleri zayıflamış olabilir. 
Ölçüm yapılan olguların sayısını veya farklı bölgelerden alınan 3 boyutlu görüntü sayısını 
artırmak farklı sonuçlar verebilir. Ek olarak bu değerlendirme literatürde VEGFR-2 ifadesinin 
immunofloresan boyamayla nicel olarak değerlendirildiği bir yöntemdir; bu açıdan 
immunohistokimyasal tekniklere üstünlük sağlamaktadır.   
 
5. SONUÇ  

VEGFR-2 göbek kordonu stromasındaki hücrelerde ifade edilmektedir. Hücrelerin endotel 
farklanma potansiyelleri farklılık içermektedir. Preeklampsinin başlangıç zamanı hücrelerin 
endotel farklanma potansiyelleri üzerinde etkili değildir. Preeklampsi göbek kordonu 
stromasını etkileyen bir kliniktir. 
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ÖZET 
Giriş: Multipotent stroma hücreleri (MSH), insan göbek kordonu (iGK) dahil birçok dokudan 
izole edilirler. MSH etkilerini hücre-hücre etkileşimlerinin yanı sıra ekzozomlar aracılığıyla 
parakrin olarak da gösterir. Hipoksik ön koşullandırmaya tabi tutulan MSH’den elde edilen 
ekzozomların anjiyogenik kapasiteyi artırma etkileri olduğuna dair çalışmalar bulunmaktadır.  
Amaç: Normoksi (%21 O2) ve hipoksi (%1 O2) koşullarındaki iGK-MSH’den elde edilen 
ekzozomların 50 µg/mL ve 200 µg/mL konsantrasyonlarda insan umbilikal ven endotel 
hücreleri (HUVEC) üzerinde in-vitro tüp formasyonu oluşturma etkinliğini karşılaştırmayı 
amaçlıyoruz. 
Gereç ve Yöntem: iGK-MSH normoksik ve hipoksik ortama maruz bırakılarak ekzozomları 
ayrıştırıldı ve karakterize edildi. HUVEC, Matrigel® kaplı ortama ekilerek 50 µg/mL ve 200 
µg/mL konsantrasyonlarda ekzozom içeren endotel bazal medium (EBM) ile kültüre edildi. 
Negatif kontrol olarak EBM, pozitif kontrol olarak ekzozom içermeyen, büyüme faktörleri 
içeren EBM kullanıldı. 12. saat görüntülerinden, toplam uzunluk, düğüm sayısı ve ağ sayısı 
değerleri ImageJ Angiogenesis Analyzer eklentisiyle ölçüldü. Veriler SPSS 22.0 ile analiz 
edildi. p<0.05 istatistiksel olarak anlamlı kabul edildi. 
Bulgular: Normokside 1.983,82 µg/mL, hipokside 945,88 µg/mL ekzozom proteini elde 
edildi. Ölçülen parametrelerde normoksik ve hipoksik grupların kendi içinde iki ekzozom 
konsantrasyonu arasında anjiyogenik kapasitesiteyi gösteren değişkenler açısından 
istatistiksel olarak anlamlı fark belirlenmedi. Hipoksi grubundaki 50 µg/mL 
konsantrasyonunun anjiyogenik kapasitesinin, normokside elde edilen 50 ve 200 µg/mL 
gruplarından daha düşük olduğu bulundu. 
Sonuç: iGK-MSH’ın, normoksi koşullarında hipoksi koşullarına göre daha fazla miktarda 
ekzozom ürettiği; normoksi koşullarında elde edilen ekzozomların, hipoksi koşullarında elde 
edilen ekzozomlara göre tüp oluşumunu arttırdığı sonuçları ortaya çıktı. Ayrıca ekzozomların 
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O2 düzeyinden bağımsız olarak 50-200 μg/mL konsantrasyonlarının anjiyogenez oluşturma 
etkinlikleri benzer bulundu.  

Anahtar sözcükler: iGK-MSH, ekzozom, hipoksi, anjiyogenez, in-vitro tüp oluşumu 

 

1. GİRİŞ 

 

Multipotent stroma hücreleri (MSH) kemik, kıkırdak ve adipoz doku dahil olmak üzere pek 

çok farklı hücreye farklılaşma yeteneğine sahip hücrelerdir (1, 2) ve göbek kordonu, plasenta, 

kemik iliği, kordon kanı, yağ dokusu gibi pek çok dokudan izole edilebilirler (3, 4). İnsan 

göbek kordonu multipotent stroma hücreleri (iGK-MSH) etik kaygıları ortadan kaldırmasının 

yanı sıra bol miktarda bulunma ve non-invaziv yöntemlerle kolay elde edilme özellikleriyle 

çalışmalarda sıklıkla tercih edilir (5, 6). MSH anjiyogenezin gelişmesi ve doku iyileşmesini 

hızlandırma yetenekleri sayesinde pek çok terapötik yaklaşımda umut verici potansiyeldedir 

(7). MSH etkilerini sadece doğrudan hücre-hücre etkileşimleri yoluyla değil, aynı zamanda 

ekzozomlar aracılığıyla parakrin olarak da gösterir (8). Ekzozomlar, hücrede endositik yoldan 

oluşan, 30-200 nm çapında lipid çift zarla kaplı hücre dışı veziküllerdir (9). Proteinler, lipitler 

ve nükleik asitller de dahil çeşitli biyomolekülleri içerirler; içerikleri hücre tipi ve dış çevre 

koşulları tarafından düzenlenir (10, 11).  

Hipoksi, hücrelere yetersiz oksijen teminini tanımlar (12), endotel ve intramural hücrelerde 

bir dizi molekülün sentezini etkileyerek anjiyogeneze neden olur (13-15). Güncel araştırmalar, 

hipoksik ön koşullandırmaya tabi tutulan MSH’den elde edilen ekzozomların anjiyogenik 

özellikler sergilediğini göstermiştir (16-21). 

Aşağıdaki soruları cevaplamak için bir çalışma tasarladık; birincisi, iGK-MSH’den elde 

edilen ekzozomlar, insan göbek kordonu endotel hücre hatlarının (HUVEC) in vitro tüp 

oluşumunda etkili midir?; ikincisi, normoksik (%21 O2) ve hipoksik (%1 O2) koşullarda elde 

edilen ekzozomların anjiyojenik potansiyel açısından farkı var mıdır?; üçüncüsü normoksi ve 

hipoksi gruplarında kullanılan toplam ekzozom protein miktarı anjiyojenik potansiyeli etkiler 

mi? Sonuçlarımız, normoksik ekzozomların, potansiyel olarak daha yüksek bir ekzozom 

protein içeriğine sahip olduğunu ve in vitro tüp oluşumu üzerinde hipoksik ekzozomlardan 

önemli ölçüde daha etkili olduğunu göstermiştir.  
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2. GEREÇ VE YÖNTEM 

2.1. iGK-MSH izolasyonu ve karakterizasyonu 

Ankara Üniversitesi Tıp Fakültesi Kadın hastalıkları ve Doğum anabilim Dalı’nda sezaryenle 

doğan 5 bebeğin göbek kordonları (Etik kurul karar no: İ9-584-21) alındıktan sonra steril 

şartlarda işlemlerden geçirildi. Mekanik olarak 1-2 mm³'lük parçalara ayrılarak %10 fetal sığır 

serumu (FBS) içeren DMEM/F-12 mediyumu içerisinde eksplant hücre kültürü yapıldı. 

Üçüncü pasajda (P3) kaldırılan hücrelerin akım sitometri analiziyle, CD73, CD90 ve CD105 

MSH belirteçlerini pozitif, CD34, CD11b, CD19, CD45 ve anti-HLA-DR'yi ise negatif ifade 

ettikleri gösterildi.  

2.2. Ekzozom izolasyonu ve karakterizasyonu 

Ekzozomlar ultrasantrifüj yöntemiyle izole edildi. P4-5'teki iGK-MSH, 48 saat boyunca %10 

ekzozom içermeyen FBS (ekzo- içermeyen FBS) içeren DMEM/F-12'de normoksi (%21 O2) 

veya hipoksi (%1 O2) koşullarında kültüre edildi. Hücre kültürü süpernatantları toplandı ve 4 

°C’de sırasıyla 2.000g ve 10.000g'de 30’ar dk çevrildi; süpernatantlar toplandı ve 4°C'de iki 

kez 120.000g'de 90 dk ultrasantrifüj edildi. Elde edilen ekzozom pelletleri Dulbecco PBS'de 

(dPBS) resüspande edildi ve deneylere kadar %10 dimetil sülfoksit (DMSO) ile -80°C'de 

saklandı. Ayrı bir ekzozom pelleti de Western blot analizi için PMSF proteaz inhibitörü içeren 

RIPA lizis tamponunda -80°C'de saklandı. 

Ekzozom sayı ve boyutunun belirlenmesi için ayarlanabilir dirençli darbe algılama sistemi 

(qNano®) kullanıldı. SEM için rutin takip gerçekleştirildi ve ZEISS Merlin® FE taramalı 

elektron mikroskobunda incelendi. Toplam protein içeriği Mikro-BCA protein analiziyle 

ölçüldü.  Ekzozom yüzey belirteçleri CD9 ve CD63 Western blot ile tespit edidi.  

2.3. İGK-MSH’nin HIF1α ile işaretlenmesi 

iGK-MSH’nin hipoksi tepkisi, Hipoksiyle İndüklenebilir Faktör-1α (HIF-1α) ile 

immünofloresan boyama yapılarak doğrulandı. Cam lamellerde büyütülen %3,5 

paraformaldehit (PFA) ile fikse edilmiş İGK-MSH, anti-HIF-1α ile inkübe edildi (1:100, 

37°C'de 2 saat). Florescein-5-izotiyosiyanat konjuge keçi-anti-tavşan ikincil antikor olarak 

kullanıldı (1:200, 37°C'de 2 saat). Hücre çekirdekleri, Hoechst 33258 (1 µg/mL) ile 

işaretlendi. Sadece ikincil antikor kullanılarak boyanan grup negatif kontrol olarak kullanıldı.  
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2.4. HUVEC propagasyonu  

HUVEC hattı S.B.Ü. Sağlık Bilimleri Enstitüsü Kök Hücre Laboratuvarı’ından temin edildi. 

Hücreler %10 FBS içeren DMEM/F-12 ile ekildi ve çoğaltıldı. %10 DMSO ile dondurularak 

deneylere kadar -196°C’de saklandı. 

2.5. Deney gruplarının oluşturulması ve in-vitro tüp oluşum deneyi 

Normoksik/hipoksik koşullar ve farklı ekzozom konsantrasyonları temelinde altı grup 

tasarlandı; 

1. EBM: Sadece Endotel Hücresi Bazal Ortamı (EBM) 

2. EGM: Sadece Endotel Hücresi Büyüme Ortamı (EGM) 

3. 50-Ekzo21: Endotel Hücresi Bazal Ortamı + %21 O2 50 μg/mL Ekzozom 

4. 200-Ekzo21: Endotel Hücresi Bazal Ortamı + %21 O2 200 μg/mL Ekzozom 

5. 50-Ekzo1: Endotel Hücresi Bazal Ortamı + %1 O2 50 μg/mL Ekzozom 

6. 200-Ekzo1: Endotel Hücresi Bazal Ortamı + %1 O2 200 μg/mL Ekzozom 

EBM grubunda negatif kontrol oluşturmak amacıyla, yalnızca Endotel Hücresi Bazal Ortamı 

kullanıldı. EGM grubu pozitif kontrol olarak tasarlandı, endotel hücrelerinin çoğalması ve 

farklılaşması için gerekli büyüme faktörlerini içeren Endotel Hücresi Büyüme Ortamı 

kullanıldı (Endotel Hücresi Büyüme Ortamı: Endotel Hücresi Bazal Ortamı + VEGF, b-FGF, 

EGF, R3-IGF, Heparin, Askorbik Asit, Hidrokortizon İçeren Destekleyici Kit). Ekzo21 ve 

Ekzo1 gruplarında kullanılan 50 μg/mL ve 200 μg/mL ekzozomlar Endotel Hücresi Bazal 

Ortamı içinde çözülerek HUVEC üzerine tüp oluşturma kapasitesini sınamak amacıyla 

uygulandı ve bu gruplarda büyüme faktörü kullanılmadı.  

Dondurulmuş HUVEC 37°C'de çözüldü ve %10 FBS içeren DMEM/F-12 ile kültüre edildi. 

Hücreler %60-70 yoğunluğa ulaştığında, kültür ortamı anjiyogenez deneylerinin 

başlamasından önce 24-36 saatlik bir süre boyunca FBS içermeyen DMEM/F12 ile 

değiştirildi ve hücrelere aç bırakma prosedürü uygulandı (22). 24 kuyucuklu petri kapları 100 

µL Matrigel® (3 mg/mL) ile kaplandı ve oda sıcaklığında 90 dakika inkübe edildi. 

Kordon örnekleriyle ilgili varyasyonları ortadan kaldırmak için, -80°C'de PBS+ %10 

DMSO'da saklanan ekzozomlar bir araya getirilerek havuz yapıldı; ardından DMSO'yu 

uzaklaştırmak için 120.000g'de 90 dakika boyunca ultrasantrifüjlendi. Ekzozom pelletleri, 

anjiyogenez deneylerini gerçekleştirmek için EBM'de resüspande edildi. Her deney için 

Matrigel® kaplı kuyucuklara toplam 20.000 HUVEC/cm2 ekildi. EGM gruplarına üreticinin 
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önerdiği miktarda büyüme faktörleri; deney gruplarına %21 ve %1 O2 altında elde edilen, 50 

veya 200 µg/mL ekzozomlar eklendi. Deneyler %21 O2+%5 CO2 ortamında gerçekleştirildi. 

Hoffman modülasyonlu invert mikroskop kullanılarak her kuyucuktan 12. saatte en az beş 

görüntü 4× objektif büyütmesinde alındı ve kaydedildi. Hücreler 18. saate kadar takip 

edilmesinin ardından %3,5 PFA ile 20 dakika fikse edilerek deney sonlandırıldı. 

Phalloidin633 ile immünofloresan işaretleme yapıldı ve Hoechst 33258 ile çekirdek boyaması 

yapılarak hücrelerin görselleştirilmesi sağlandı. Zeiss LSM880 Süperçözünürlük konfokal 

mikroskobunda görüntüler alındı. 

2.6. İn-vitro tüp oluşumunun kantitatif analizi  

Anjiyogenez süreci sırasında yakalanan canlı görüntülerin niceliksel analizi ImageJ 

Angiogenesis Analyzer eklentisi (23) kullanılarak gerçekleştirildi. Toplam uzunluk, düğüm 

sayısı ve ağ sayısı parametreleri ölçüldü (Şekil 1). 

  

 
Şekil 1. İn vitro anjiyogenik parametrelerin tanımları (32) ve 200-Exo21 grubundan bir örnek görüntü. Analizler Image J 
Angiogenesis Analyzer yazılımı kullanılarak gerçekleştirildi (34). Ağlar (mavi), segmentler (sarı), dallar (yeşil), düğümler 
(kırmızı) ve ayrı yapılar (mavi) gösterilmektedir. Ölçek çubuğu: 100 µm. 
 

2.7. İstatistiksel analizler 

Anjiyogenez parametreleri ortalama±standart sapma (SD) olarak ifade edildi. Analizden önce 

normal dağılım için Shapiro-Wilk testi kullanıldı. Deney grupları arasındaki değişkenleri 

karşılaştırmak için normal dağılım gösteren değişkenlere tek yönlü varyans analizi (ANOVA) 

uygulandı. Farklı grupları belirlemek için post-hoc çiftler arası karşılaştırmalarda Bonferroni 

ve Scheffe yöntemleri kullanıldı. Normal dağılıma uymayan değişkenler için Kruskal-Wallis 

parametrik olmayan varyans analizi kullanıldı. Farklı grupları belirlemek için çiftler arası 

karşılaştırmalarda Bonferroni düzeltmeli Mann-Whitney post-hoc testleri kullanıldı. 

Değişkenleri oksijen seviyesine (normoksi-hipoksi) ve verilen ekzozom proteini miktarına (50 
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μg/mL-200 μg/mL) göre karşılaştırmak için normal dağılım koşulunu karşılayan değişkenler 

için Student'ın T-testi, normal dağılım göstermeyen değişkenler için ise Mann-Whitney testi 

kullanıldı. Veri analizi için SPSS 22.0 kullanıldı. p<0,05 değeri istatistiksel olarak anlamlı bir 

farkın göstergesi olarak kabul edildi. 

3. BULGULAR 

3.1. iGK-MSH izolasyonu ve karakterizasyonu 

Eksplantlardan iğ şeklindeki iGK-MSH’ın ortaya çıkışı ve çoğalması 8-10. günlerde 

mikroskop altında gözlendi. Hücreler ortalama 21. günde P0'dan P1'e geçti (Şekil 2A ve 2B). 

Hücreler P3'e ulaştığında kaldırıldı ve %95'ten fazla seviyede pozitif (CD73, CD90 ve 

CD105) ve negatif MSH belirteçleri (anti-CD34, anti-CD11b, anti-CD19, anti-CD45 ve anti-

HLA-DR antikorları) ifade ettikleri gösterildi (Şekil 2C). 

 
Şekil 2. A., B. İnsan göbek kordonu eksplantı (E) kültüründe çoğaltılan P0 ve P1 iGK-MSH. Görüntüler Hoffman modülasyon 
kontrast mikroskobunda elde edildi. Ölçek çubuğu: 50 µm. C. P3 iGK-MSH akım sitometride MSH yüzey belirteçleri CD73, 
CD90, CD105'i yüksek oranda (>%95) ve CD34, CD45'i negatif olarak (<%1) ifade etti. 

3.2. İGK-MSH’da HIF1α ifadesinin gösterilmesi 

Hipoksi gruplarında HIF1α'nın çekirdekte noktasal paternde yerleştiği gözlemlendi. Normoksi 

ve negatif kontrol (yalnızca seconder antikor kullanılan) gruplarında boyanma gözlenmedi 

(Şekil 3). 
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Şekil 3. iGK-MSH’da yalnızca hipoksi grubunda HIF-1α ile noktasal çekirdek boyanması (yeşil sinyal) gözlendi, normoksi 
ve negatif kontrol gruplarında ise boyanma gözlenmedi. Ölçek çubuğu: 10 µm. 

3.3. Ekzozom Karakterizasyonu 

P3 iGK-MSH kültür ortamından ortalama 20,4×106 hücreden elde edilen ekzozomların 

ortalama sayısı 6,28×109 ve ortalama boyutları 158,6 nm olarak bulundu. Bu sonuçlar, 

literatürde bildirilen boyut aralığıyla tutarlıdır (Şekil 4A, B). Ekzozom zarında ifade edilen 

CD9 ve CD63 sırasıyla 53 ve 25 kDa bantlar olarak gözlendi (Şekil 4C). Ekzozomlar 

SEM’de yuvarlak bir morfolojide gözlendi (Şekil 4D) ve yer yer agregatlar oluşturuyordu 

(Şekil 4E). 

    

 
Şekil 4. A. P3 kültürlerinden toplanan ekzozomların sayısı ve boyutu. B. qNano® ile ölçülen ekzozom konsantrasyonu ve 
partikül çapı grafiği. C. Western blot ile ekzozomların CD63 ve CD9 protein ifadesi. D., E. Ekzozom morfolojisinin SEM ile 
görüntülenmesi. Ok uçları 210-350 nm arasında ölçülen ekzozom agregatlarını göstermektedir. Ölçek çubukları: 200 nm.  
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Mikro-BCA sonuçlarına göre, normoksik ortamda toplam 112,22×106 hücreden 1983,82 

μg/mL ekzozom proteini izole edildi ve hipoksik ortamda toplam 93,3×106 hücreden 945,88 

μg/mL ekzozom proteini elde edildi. 

3.4. İn-vitro tüp oluşumu 

Ekzo21 grupları en uzun ortalama toplam uzunlukları sergilerken, 50-Ekzo1 grubu en kısa 

ortalama toplam uzunluğu gösterdi. EBM grubu, 50-Ekzo21 ve 200-Ekzo21 gruplarından daha 

kısa toplam uzunluklar sergiledi (sırasıyla p=0,037, p=0,043). Her iki 50-200 Ekzo21 grubu da 

ortalama toplam uzunlukta 50-Ekzo1 grubundan fazla olsa da (her ikisi de p=0,001), Ekzo21 

grupları (50'ye karşı 200) arasında istatistiksel olarak anlamlı fark bulunmadı (p>0,05) (Şekil 

5A). 

En yüksek düğüm sayısı Ekzo21 grubunda gözlenirken, en düşük sayı 50-Ekzo1 grubunda 

kaydedildi (her ikisi için de p=0,001). Düğüm sayısının EBM ve Ekzo1 gruplarında Ekzo21 

gruplarına kıyasla önemli ölçüde daha düşük olduğu bulundu (p<0,05). EBM ile 50-Ekzo21 

(p=0,038) arasında önemli bir fark ve EBM ile 200-Ekzo21 (p=0,050) arasında sınırda önemli 

bir fark vardı. Ekzo21 (50'ye karşı 200) (p=1,000) ve Ekzo1 (50'ye karşı 200) (p=0,153) 

grupları arasında istatistiksel olarak önemli bir fark gözlenmedi (Şekil 5B). 

En yüksek ağ sayısı Ekzo21 grubunda, en düşük ise 50-Ekzo1 grubunda gözlendi. 50-Ekzo1 

grubunda 50-Ekzo21 (p=0.002) ve 200-Ekzo21 (p=0.001) gruplarından çok daha az ağ sayısına 

ulaşıldığı belirlendi (Şekil 5C). 

 
Şekil 5. Analizlere tabi tutulan parametreler, hücre uzantılarının toplam uzunluğu, düğüm sayısı ve ağ sayısıydı. Toplam 
uzunluk (A) Ekzo21 gruplarında, EBM ve 50-Ekzo1 gruplarına göre fazlaydı. Düğüm sayısı (B) Ekzo21 gruplarında, EBM ve 
50-Ekzo1 gruplarına göre fazla bulundu. Ağ sayısı açısından (C) Ekzo21 grupları, 50-Ekzo1 gruplarından yüksekti. O2 
düzeyinden bağımsız olarak Ekzo21 ve Ekzo1 gruplarında 50 ve 200 µg/mL ekzozom konsantrasyonları arasında anlamlı bir 
fark yoktu. 
 
HUVEC’in in-vitro anjiyogenez sırasında oluşturduğu hücre uzantıları ve hücresel temaslarını 

göstermek için bir hücre iskeleti bileşeni olan F-aktin, Phalloidin633 ile işaretlendi (Şekil 6). 

EBM ve EGM grupları, kapalı ağların oluşumunu başlattı. Ekzo21 grupları, Ekzo1 gruplarına 

göre daha organize bir ağ yapısı sergiledi. (Şekil 6). 
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Şekil 6. İn-vitro tüp oluşumu sonrasında Phalloidin633 (kırmızı sinyal) ile işaretlenen HUVEC. Hoechst 33258 (mavi sinyal) 
ile çekirdek boyaması yapılmıştır. Ölçek çubuğu: 100 µm 
 

4. TARTIŞMA VE SONUÇ 
 

Çalışmamızda, normoksik ve hipoksik koşullar altında farklı dozlarda elde edilen MSH 

ekzozomlarının in-vitro tüp oluşturma potansiyelini test ettik ve karşılaştırdık. iGK-MSH 

ekzozomları, Zhang ve Huynh’un çalışmalarında olduğu gibi endotel hücrelerinin in vitro tüp 

oluşumunu artırdı (24, 25). Elde edilen ekzozom protein miktarı normokside hipoksiye göre 

daha fazlaydı. Literatürde bu bulguyla çelişkili sonuçlar (26-28) bulunmaktadır. Ancak bu 

çalışmalarda ve çalışmamızda farklı kaynak hücrelerin, farklı pasajlarda (P3-P6) kullanılmış, 

farklı sürelerde (40-72 saat) ve farklı kültür ortamlarında (FBS içermeyen ve ekzo içermeyen 

FBS içeren) kültüre edilmiş olması elde edilen ekzozom protein miktarını değiştiriyor olabilir. 

Hipoksik ortam oluşturulması, iskemik bir ortamın taklit edildiği proanjiyojenik potansiyeli 

ortaya çıkarmak için yaygın bir yaklaşımdır. Dokulara ulaşan O2 konsantrasyonu açısından 

vücudun anatomik bölgeleri arasında önemli farklılıklar gözlemlenir. Normoksi, hücre 

kültüründeki %21 O2’yi tanımlamak için kullanılır. Normoksinin yaygın kullanımı, periferik 

doku oksijenasyonu için doğru bir tanım olmaktan uzaktır (29). Aslında, çoğu MSH vücutta 

%2-8 O2 ortamında bulunur; bu O2 düzeyi fizyoksi olarak tanımlanabilir (20, 30). 

Çalışmamızda hipoksik ortam oluşturmak amacıyla %1 O2 düzeyini kullandık. O2 düzeyine 

göre tüp oluşturma potansiyeli normokside (%21 O2) hipoksiye göre (%1 O2) daha fazlaydı. 

Hipoksik (1% O₂) MSH'den elde edilen ekzozomların anjiyojenik etkileri arttırdığının ortaya 

konduğu çalışmalar bulunmaktadır (31, 32); ancak hipoksi etkisi göz önüne alındığında,%5 
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O2’de kültür yapılması Dougherty ve ark. çalışmasında (33) olduğu gibi fizyoksi ortamı 

sağlayarak hücrelerin metabolik özelliklerini iyileştirerek daha fazla anjiyogenik potansiyel 

ortaya çıkarabilir. Ayrıca MSH hipoksiye dayanıklı olduğu için yeterince anjiyogenik yanıt 

ortaya çıkarmadığı sonucuna varılabilir. 

Önceki çalışmalarda kullanılan konsantrasyon aralığıyla tutarlı olan 50 ve 200 µg/mL’yi 

belirledik ve kullandık. O2 düzeyinden bağımsız olarak konsantrasyona göre tüp oluşturma 

etkinlikleri 50 ve 200 μg/mL arasında benzerdi. Kullanılan ekzozom konsantrasyonunun 

anjiyogenik etkiyle doğru (34) ve ters orantılı (35) olduğunu gösteren çalışmalar mevcuttur. 

Tüp oluşumu üzerindeki etki için ekzozom konsantrasyonunun tanımlanmış bir aralığı yoktur. 

. Ayrıca hücrelerin belirli bir doygunluğa ulaştıktan sonra ekzozom alımı ve kullanımı 

sınırlandığı düşünülebilir. Farklı konsantrasyon ve O2 düzeyleri kullanılarak çalışma 

genişletilebilir. 
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ABSTRACT 

 

Rheum ribes L. (Işkın), 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. (Işkın, Işgın) 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 Altınbaş University Natural 

Products R&D Center (DÜAGEM) 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 ºC. The dry extract obtained was placed in vials and 

stored at -80 ºC 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% CO2 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 1x104/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 µM CoCl2 (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 µL of 12 mM MTT stock 

solution was added to each well and incubated for 4h at 37 °C. Then, 100 µL 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 1. MTT analysis of Rheum ribes L. stem extracts 
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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, 
Sepsis+NMN. 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 sepsis+NMN group, histological alterations were ameliorated. The biochemical 
parameters increased significantly in sepsis group and decreased in sepsis+NMN 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 sepsis+NMN 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 

sepsis+NMN 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% KCl 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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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). 

 
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).

 
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 
qRT-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 
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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; Pradère 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 µg/mL)(Gibco, USA) in a humidified atmosphere 

containing 5% CO2, 37 °C. 

Determination of cell viability after VAC treatment 

The main VAC stock was prepared by dissolving 950 µl of commercially available VAC oil 

with 20 µl of Tween 20 and adding 1000 µl 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 104 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 µL of XTT mixture (5 µL XTT Developer 

Reagent and 5 µL Electron Mediator Solution) into each well containing 100 μl 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 µL 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 (β actin) with the formula 2−∆∆Ct 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 

1 TLR1_F CAGCGATGTGTTCGGTTTTCCG 

2 TLR1_R GATGGGCAAAGCATGTGGACCA 

3 TLR2_F TTATCCAGCACACGAATACACAG 

4 TLR2_R AGGCATCTGGTAGAGTCATCAA 

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 TLR9_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 T 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. 

 

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 (MYD88) and TLR 1-10 genes in SK-UT-1 cells treated with VAC. 

Expression of Myd88, TLR3, TLR5, 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 TLR8 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). 

 

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-κB 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+2 signal transduction plays an important role in cellular functions, under 

normal conditions cytosolic Ca+2 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+2 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+2 in the cell after EMA 

exposure has been shown in many studies in living organisms (10, 11, 12, 13). 

Ca+2 signaling is crucial for successful fertilization. In spermatozoa, an increase in 

intracellular Ca+2 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 α-subunits (CatSper1-4) 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 5x106 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 µl 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 µl 

volume after genomic DNA elimination, a reverse transcription reaction was performed using 

a master mix prepared from 1 µl Quantiscript Reverse Transcriptase, 4 µl Quantiscript RT 

buffer and 1 µl RT Primer Mix. The concentrations of the samples converted to cDNA were 

converted into quantitative data with NanoDrop 2000® (NanoDrop Technologies, 

Wilmington, DE, USA).   

qRT-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 µl 

Forward primer (10 µM) 1.5 µl 

Reverse primer (10 µM) 1.5 µl 

cDNA (300 ng) 3 µl 

RNase free water 19 µl 

Total volume 50 µl 
 

Table 2. qRT-PCR cycling conditions. 

Steps                                           Duration Temperature  

Enzyme activation 15 min. 95°C  

Denaturation 15 sec. 94°C 

40 cycles Annealing 30 sec. 60°C 

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 

(2-∆∆∆Ct), 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 

Catsper1 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-SY5Y 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 ImageJ 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 (EGCG) 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-SY5Y 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 µg/mL)(Gibco, USA) in a humidified 

atmosphere containing 5% CO2, 37 °C. 

Preparation Of MT And İts 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 µm 

filter. A 50 µl aliquot of this solution was mixed with 450 µl 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 İmmunocytochemical Analysis  

The following protocol was applied for immunocytochemical staining of SH-SY5y cells. 

• Cells were fixed with pure methanol by incubating 10m at -20°C 

• Wash the cells 3 times with PBS 

• Block the cells by incubating cells 2h at room temperature in the blocking buffer 

• Incubate the samples in the 1/400 diluted GAP43 and MAP2 primary antibodies, 

overnight at 4°C. 

• Wash the slides three times with PBS 

• Incubate the samples in the seconder antibody for 1 h at room temperature. 

• Wash the slides three times with PBS 
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• Countersatain the cells with DAB at room temperature until the desired color is 

observed. 

• Wash the slides three times with PBS 

• Background staining was done with hematoxylin by waiting at room temperature for 

15 min. 

• 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 6 MAP 2 ICC staining of SH-SY5Y cells. Magnification 400x A) Kontrol group B) MT group. 

 

 

 

 

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 

Figure 7 Ranks plot: Mann-Whitney test of GAP43 and 
MAP2 
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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 (Баранов 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-

SY5Y 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. 
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Varicocele, Cell Polarity, Hippo Pathway, Apoptosis 

 

 



  
 

 
294 

 

 

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) β-Actin was used as a positive control. (Scale Bar: 50µm) 

 
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).  



  
 

 
298 

 

 

Figure 4. The results of the immunohistochemistry and Western blot analyses of YAP and TEAD protein levels are 

presented (*; p<0.05). β-Actin was used as a positive control. (Scale Bar: 50 µm) 

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). β-Actin was used as a positive control. (Scale Bar: 50 µm) 

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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