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31 October Thursday 01 November Friday

02 November Saturday

03 November Sunday

10.00 - 16.30 Registration | 9g 30 — 08.45 Congress

08.30 — 09.00 Respect to

08.30 — 12.30 Scientific

Opening Masters Program
10.00 - 16.00 Workshops | 0845 — 12.40 Scientific 09.00 — 12.30 Scientific 12.30 - 13.30 Poster
16.30 — 18.00 Oral 12.40 — 14.00 Poster 13.00 — 14.00 Poster 13.30 — 16.00 Scientific
Communications Presentations & Lunch Presentations & Lunch Program
18.00 — 19.00 Reception 14.00 - 18.30 Excursion 14.00 - 18.30 Scientific 16.00 - 16.30
(Ephesos) Program Awards & Closing
Ceremony
19.00 Dinner 18.40 — 19.40 AGM of TFBD

20.00 - 23.30 Gala Dinner

31 October 2019 Thursday
10.00-16.00
10.00-16.00

Resigtration

Workshops

Workshop 1: Performance Tests (Sanl Sadi Kurdak, Cem Seref Bediz, Nilsel Okudan, Gokhan Metin,

Ozgiir Kasimay Cakir, Kerem Tuncay Ozgiinen, Muaz Belviranli, Cigdem Ozdemir, Ozgiir Giinast1)

Workshop 2: Stereotaxic Applications on Laboratory Animals (Selim Kutlu, Bayram Y1lmaz, Sinan

Canpolat, Raviye Ozen Koca, Hatice Solak, Volkan Adem Bilgin)

Workshop 3: MATLAB Applications in Developing Colored Cortical Maps from EEG Series (Serap

Aydin)
16.15-18.00  Oral Communications (A) (OC01 — OCQ7)
Chair: Prof. Dr. Selim Kutlu
Oral Communications (B) (OC08 — OC14)
Chair: Prof. Dr. Cemil Tumer
Oral Communications (C) (OC14 — OC20)

Chair: Prof. Dr. Ayhan Bozkurt

18.00 - 19.00
19.00 - 20.00

Poster Communications (PC001-PC052)
Reception

01 November 2019 Friday
08.30 - 08.45
08.45 - 09.45

Opening Program

Conference 1: Sodium Balance in Normal Man: Updates and Perspectives




Peter Bie
Chair: Prof. Dr. Bayram Yilmaz
09.45-10.15 Coffee Break
10.15-11.45 Symposium 1 (A) Epilepsy and Calcium
Mehmet Yildirim: In vivo Electrophysiological Methods in Epilepsy Research
Gokhan Arslan: The Role of Calcium in the Central Nervous System
Mustafa Ayyildiz: The Role of Calcium in Epilepsy
Chairs: Prof. Dr. Nevzat Kahveci & Prof. Dr. Mustafa Ayyildiz
10.15-11.45  Symposium 2 (B) Circadian Physiology and Sleep
Levent Oztiirk: Circadian Physiology and Sleep: Concepts and Definitions
Lamia Pmar: Ultradian Rhythm from Day to Night
Oktay Kaya: Circadian/Homeostatic Regulation of Body Temperature and Sleep
Giilnur Oztiirk: Circadian Rhythms and Organ Physiology: From Center Clock to Peripheral Clocks
Mustafa Saygin: Chronotype and Circadian Rhythm Disorders
Chairs: Prof. Dr. Ethem Gelir & Prof. Dr. Levent Oztiirk
11.45-12.40  Conference 2: Promoting Neuroplasticity in the Ischemic Brain
Dirk Hermann
Chair: Prof. Dr. Ertugrul Kilig
12.40-14.00  Poster Presentations (PS053-PS075, PS106-PS136) & Lunch
14.00-18.30  Excursion to Ephesos

02 November 2019 Saturday
08.30-09.00  Respect to Masters (Prof. Dr. Lamia Pinar, Prof. Dr. Kasim Ozliik)
Chair: Prof. Dr. Erdal Agar
09.00-10.00  Conference 3: The Ageing Muscle: From Stem Cells to Athletic Performance
Stephen Harridge
Chair: Prof. Dr. Sanli Sadi Kurdak
10.00-10.30  Coffee Break
10.30-12.00  Panel 1 (A) Chronic Obstructive Pulmonary Disease (COPD); Airways, Parenchymal and Vascular
Physiopathology
Metin Bastug: Mucociliary Activity in COPD
Giilderen Sahin: Airways Physiopathology in COPD
Fadil Ozyener: Parenchymal and Vascular Physiolopathology in COPD
Chairs: Prof. Dr. Neyhan Ergene & Prof. Dr. Giilderen Sahin
10.30-12.00 Panel 2 (B) Cell Mechanics
Giirkan Oztiirk: Mechanical Response of Neurons to Axonal Injury
Ramazan Bal: Detection of Mechanical Impulses and Molecular Mechanisms of Cell Response
Chairs: Prof. Dr. Giirkan Oztiirk & Prof. Dr. Mehmet Kaya



12.00 -13.00

13.00 - 14.00
14.00 - 15.30

14.00 - 15.30

15.30 - 16.00

16.00-17.00

17.05-18.35

18.40 -19.40
20.00 -23.30

Oral Communications (A) (OC21 — 0C24)

Chairs: Prof. Dr. Nimet Uysal & Prof. Dr. Sinan Canpolat

Oral Communications (B) (OC25 — OC28)

Chairs: Prof. Dr. Sibel Dinger & Dog. Dr. Ozgiir Kasimay Cakir
Oral Communications (C) (OC29 — OC32)

Chairs: Prof. Dr. Sadettin Caligkan & Prof. Dr. Nurettin Aydogdu
Poster Communications (PS76-PS105, PS137-PS156) & Lunch
Panel 3 (A) Exercise is Medicine

Sanli Sadi Kurdak: Respiratory System Diseases and Exercise
Chair; Prof. Dr. Metin Bastug

Panel 4 (B) Melatonin

Haluk Kelestimur: Physiological Effects of Melatonin

Ahmet Ayar: Cellular Mechanisms of Melatonin Action

Ertugrul Kilig: Melatonin in Treatment

Chairs: Prof. Dr. Haluk Kelestimur & Prof. Dr. Ahmet Ergiin
Coffee Break

Conference 4: Epigenome- and transcriptome-wide actions of vitamin D: From in vitro to in vivo
Carsten Carlberg

Chair: Prof. Dr. Melek Bor Kiicikatay

Oral Communications (A) (OC33 — OC38)

Chairs: Prof. Dr. Aysel Agar & Prof. Dr. Ramazan Bal

Oral Communications (B) (OC39 — OC44)

Chairs: Prof. Dr. Fatma Tore & Prof. Dr. Fadil Ozyener

Oral Communications (C) (OC45 — OC50)

Chairs: Prof. Dr. Oguz Koylu & Prof. Dr. Nuran Ekerbiger
Annual General Meeting of the Turkish Society of Physiological Sciences

Gala Dinner

03 November 2019 Sunday

08.30 - 09.30

09.30 - 12.00

Oral Communications (A) (OC51 — OC54)

Chairs: Prof. Dr. Litfiye Kanit & Dog. Dr. Alper Yildirim

Oral Communications (B) (OC55 — OC58)

Chairs: Prof. Dr. Giildal Stiyen & Prof. Dr. Hale Sayan Ozagmak

Oral Communications (C) (OC59 — OC62)

Chairs: Prof. Dr. Giiler Oztiirk & Prof. Dr. Gonca Akbulut

Symposium 3 (A) Studying Neural Circuit Computations in Health and Disease
Ali Haydar Cetin: Circuit Mapping with Novel Molecular Genetic Tools

Asli Ayaz: Integration of Sensory and Motor Information in Visual and Somatosensory Cortices



09.30 - 12.00

11.00-11.30
11.30-12.30

12.30-13.30
13.30 - 15.00

13.30 - 15.00

15.00 - 16.00

16.00 - 16.30

Emre Yaksi: Glia-Neuron Interactions During Epilepsy

Chair: Prof. Dr. Emre Yaksi

Panel 5 (B) Using Active Learning Methods In Physiology Education

Selma Arzu Vardar: Using Active Learning Methods in Elective Courses

Cem Seref Bediz: Physiology Education in the Problem Based Learning Method

Hande Yapislar : Multidisciplinary Approach to the Team Based Learning

Chairs: Prof. Dr. Berrak Yegen & Prof. Dr. Arzu Vardar

Coffee Break

Conference 5: Descending Pain Modulatory Systems: Mechanisms, Significance and Translation
Bridget Lumb

Chair: Prof. Dr. Ahmet Ayar

Lunch

Symposium 4 (A) Mechanisms of Neurodegenerative Diseases and Current Treatment Strategies
Berrak Caglayan: The Role of MYDGF in the Injury of Central Nervous System

Mustafa Caglar Beker: Effects of PDE10a and Bmall on Circadian Rhythm and Brain Injury
Taha Kelestemur: Advanced Imaging Techniques in Neurological Diseases

Ahmet Burak Caglayan: Investigation of the Effect of Fetal Microchimeric Cell Following Brain Injury
Chairs: Prof. Dr. Ertugrul Kili¢ & Prof. Dr. Mehmet Yildirim

Symposium 5 (B) Vascular Tonus and Endothelium: Physiological Regulations in Ageing and Exercise
Oktay Kuru: The Role of Endothelium on Regulation of Vascular Tonus

Gunnur Koger: The Changes in Vascular Tone due to Aging

Seher Ulker: Vascular Adaptation to Regular Exercise

Chairs: Prof. Dr. Nurettin Aydogdu & Prof. Dr. Mustafa Gl

Conference 6: Neurophysiology in the Age of Mind-Machine Continuum

Banu Onaral

Chair: Prof. Dr. Numan Ermutlu

Awards & Closing Ceremony

Chairs: Prof. Dr. Erdal Agar & Prof. Dr. Vural Kiigiikatay



Turkish Society of Physiological Sciences 45th National Physiology Congress
31 October- 03 November 2019 Kusadasi-Aydin TURKEY

Committees

Congress President:
Prof. Dr. Erdal Agar

Organising Committee
(Turkish Society of Physiological Sciences)

Prof. Dr. Erdal Agar, President (Ondokuz Mayis University)
Prof. Dr. Bayram Yilmaz, Vice President (Yeditepe University)
Prof. Dr. Vural Kicukatay, Secretary General (Pamukkale University)
Prof. Dr. Numan Ermutlu, Treasurer (Istanbul Istinye University)
Prof. Dr. Selim Kutlu, Reporter (Necmettin Erbakan University)
Prof. Dr. Giiler Oztiirk, Member (Istanbul Medeniyet University)
Prof. Dr. ilknur Kozanoglu, Member (Baskent University)



Turkish Society of Physiological Sciences 45th National Physiology Congress
31 October- 03 November 2019 Kusadasi-Aydin TURKEY

All abstracts have been reviewed by the following list of referees.

Editor of the Abstract Book

Prof. Dr. Numan Ermutlu

Scientific Advisory Board

Professor Peter Bie
Professor Bridget Lumb
Professor Stephen Harridge
Professor Carsten Carlberg
Professor Dirk Hermann
Prof. Dr. Banu Onaral
Prof. Dr. Erdal Agar

Prof. Dr. Gonca Akbulut
Prof. Dr. Inci Alican

Prof. Dr. Tulin Alkan

Prof. Dr. Ahmet Ayar
Prof. Dr. Nurettin Aydogdu
Prof. Dr. Mustafa Ayyildiz
Prof. Dr. Ramazan Bal
Prof. Dr. Burcu Balkan
Prof. Dr. Filiz Basrali

Prof. Dr. Metin Bastug
Prof. Dr. Cem Bediz

Prof. Dr. Ayhan Bozkurt
Prof. Dr. Sinan Canpolat
Prof. Dr. Ugur Dal

Prof. Dr. Nuran Toktamig Dariyerli
Prof. Dr. Tamer Demiralp
Prof. Dr. Nazan Dolu

Prof. Dr. Nurcan Dursun
Prof. Dr. Nuran Ekerbicer
Prof. Dr. Aysen Erdem
Prof. Dr. Ahmet Ergun
Prof. Dr. Niltfer Erkasap
Prof. Dr. Numan Ermutlu
Prof. Dr. Ethem Gelir

Prof. Dr. Bllent Goéren
Prof. Dr. Mustafa Gl

Prof. Dr. Nevzat Kahveci
Dog¢. Dr. Mehtap Kacar
Prof. Dr. Canan Kalaycioglu
Prof. Dr. Sacit Karamrsel

Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.

Liitfiye Kanit
Mehmet Kaya
Haluk Kelestimur
Ertugrul Kilig
Ersin Koylu

Sadi Kurdak
Serap Kuruca
Hizir Kurtel
Selim Kutlu
Necip Kutlu
Melek Bor Kigukatay
Ismail Meral
Gokhan Metin
Rasim Mogulkog¢
Nilsel Okudan
Hale Sayan Ozcakmak
Guler Ozturk
Levent Oztirk
Alaadin Polat
Slleyman Sandal
Oktay Seymen
Giilderen Sahin
Gontil Simsek
Guldal Styen
Sule Tamer
Fatma Tore
Cemil Tlmer
Kemal Turker
Nimet Uysal
Nazan Uysal
Mehmet Unal
Gulay Uziim
Arzu Vardar
Berrak Caglayan Yegen
Nermin Yelmen
Mehmet Yildirim
Bayram Yilmaz



Turkish Society of Physiological Sciences 45th National Physiology Congress

31 October— 03 November 2019 Kusadasi-Aydin

Conferences

Conference 1: Sodium Balance in Normal Man: Updates
and Perspectives

Peter Bie

University of Southern Denmark, Institute of Molecular
Medicine, Department of Cardiovascular and Renal Research,
Odense, Denmark.

Several basic concepts of sodium metabolism are presently
under scrutiny and may be subject to change. (i) For more than
60 years, total body sodium was believed to be present in two
compartments. Soluble sodium ions in the body fluids and
sodium trapped in the crystals of bones. Studies precipitated
by Titze have revised this concept to include uneven
distribution of sodium ions in soft tissues, but the magnitude
and functional importance of soft tissue accumulation of
remain uncertain. (ii) The direct relation between renal arterial
pressure and sodium excretion (“pressure natriuresis’) has been
the key element of most models of sodium metabolism since
the ground-breaking work of Guyton and colleagues in the late
sixties. However, the results of a significant number of studies
in dogs and man seem to disagree, and other primary
controllers of sodium excretion may be more important
components of sodium balance during daily day conditions.
(iii) Are natriuretic peptides natriuretic? From the discovery
by de Bold and coworkers in 1981 the natriuretic peptides
ANP and BNP have been called powerful natriuretic and
diuretic substances. Multiple studies of normal man seem to
have confirmed this, but by high rates of peptide infusion. The
physiological actions of ANP and BNP on renal function
remain dubious at least in normal man. (iv) For decades the
classical distal renal sodium transporters NCC and ENaC
provided apparently inadequate mechanisms of regulation of
sodium excretion. However, the placement of these
transporters in series, NCC before ENaC, seem to be the
background of functional collaboration in which the effects of
the interstitial K* concentration on channel activities are key
mechanisms. The status of these physiological concepts will
be summarized, and some of the implications for future studies
of sodium homeostasis and blood pressure regulation will be
discussed.

References:

Bie P: Natriuretic peptides and normal body fluid regulation.
Compr. Physiol. 8: 1211-1249, 2018.

Bie P: Mechanism of Sodium Balance: Total body sodium,
surrogate variables and renal sodium balance. Am. J. Physiol.
Regul. Integr. Comp. Physiol. 315: R945-R962, 2018.
Assersen KB, Hgilund-Carlsen PF, Olsen MH, Greve SV,
Gam-Hadberg HC, Braad P-E, Damkjer M and Bie P. The
exaggerated natriuresis of essential hypertension occurs
independently of changes in renal medullary blood flow. Acta
Physiol. 226: €13266, 2019.

Conference 2: Promoting Neuroplasticity in the Ischemic
Brain

Dirk M. Hermann

Chair of Vascular Neurology, Dementia and Gerontology,
Department of Neurology, University Hospital Essen,
Germany

Recent laboratory findings suggest that it might be possible to
promote cerebral plasticity and neurological recovery after
stroke by use of cell-based or pharmacological treatments.
Brain microvasculature and glial cells respond in concert to
ischaemic stressors and treatment, creating an environment in
which successful recovery can ensue. Neurons remote from
and adjacent to the ischaemic lesion are enabled to sprout, and
neural precursor cells that accumulate with cerebral
microvessels in the perilesional tissue further stimulate brain
plasticity and neurological recovery. These factors interact in
a highly dynamic way, facilitating temporally and spatially
orchestrated responses of brain networks. In view of the
complexity of the systems involved, stroke treatments that
stimulate and amplify these endogenous restorative
mechanisms might also provoke unwanted side-effects, and
stroke-associated risk factors may compromise treatment
responses. Balancing the opportunities and possible risks,
suggestions for the translation of restorative therapies from the
laboratory to the clinic are provided, and recent successes and
failures in the development of new therapies are presented.

Conference 3: The Ageing Muscle: From Stems Cells to
Athletic Performance

Stephen D.R. Harridge

Professor of Centre for Human & Applied Physiological
Sciences, King’s College London, UK

The “typical” older persons muscle is smaller, weaker and
more fatigue resistance (sarcopenia). This contributes
substantially to the decline in ability to perform tasks of
everyday living and increase the risk of falls in older people.
The mechanisms by which this phenotype develops is
multifactorial. Included among these factors in is an ability of
the muscle stem cells (satellite cells) to effectively repair
muscle following damage and the role of cellular senescence.
However, the typical sarcopenic phenotype is not present in
those older individuals who remain highly physically active.
Thus, teasing out the contribution made by the inherent ageing
process from ageing interacting with inactivity-mediated
processes is key to understanding the changes in skeletal
muscle in later life. Whilst important for many tissues, this is
particularly important as regards muscle, which is uniquely
sensitive to both metabolic and mechanical signals (i.e.
physical activity) throughout the life course. The study of
older exercisers provides unique insight into human ageing
processes, free from disuse complications. Interestingly,
world record performances of athletes show declines in ability
and muscle performance which provide an interesting
perspective on the physiology of human ageing. This
presentation will thus discuss the typical ageing muscle, the
role of muscle stem cells and cellular senescence and, using
examples which extend through to master athletes, the role of
physical activity in maintaining muscle function in old age.

Check for

updates
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Conference 4: Epigenome- and Transcriptome-wide
Actions of Vitamin D: From in vitro to in vivo

Carsten Carlberg

School of Medicine, Institute of Biomedicine, University of
Eastern Finland, Kuopio, Finland

Vitamin D3 activates, via its metabolite  1,25-
dihydroxyvitamin D3 (1,25(0OH).Ds, calcitriol),  the
transcription factor vitamin D receptor (VDR). Ligand-
activated VDR binds genome-wide to thousands of genomic
regions, interacts with the pioneer transcription factors PU.1
and CEPBA, changes the pattern of histone markers and
increases chromatin accessibility, i.e., vitamin D has a
significant effect on the human epigenome. We demonstrated
this most comprehensively in  human monocytes
(undifferentiated THP-1 cells) and confirmed it in an human
in vivo setting, such as peripheral blood mononuclear cells
obtained a vitaminD intervention study (VitDbol,
NCT02063334) before and after a vitamin D3 bolus (2000 pg).
In general, epigenome changes in response to cellular
perturbations create a memory, which is termed “trained
immunity”, e.g., when monocytes/macrophages encounter
microbes. Vitamin D modulates these epigenetic training
events. Some the epigenome-wide effects of vitamin D are
translated into changes of the transcriptome, i.e., hundreds of
genes are either up- order down-regulated in their expression
(e.g., nearly 600 genes in THP-1 cells). In context of our
VitDbol study, we showed by RNA sequencing that in vivo in
PBMCs 702 genes (4.7% of all) are significantly (p < 0.05)
affected by the vitamin Dz bolus. The expression pattern of
vitamin D target genes differed significantly between
individuals and the average expression changes can serve as a
marker for vitamin D responsiveness. This allowed to the
segregate the study participants into high, mid and low
vitamin D responders. In conclusion, under in vivo conditions,
vitamin D3 supplementation results in significant changes of
the human epigenome and transcriptome. The individual’s
molecular response to vitamin D requires personalized
supplementation with vitamin D3, in order to obtain optimized
benefits in the prevention of osteoporosis, sarcopenia,
autoimmune diseases, and possibly different types of cancer.

Conference 5: Descending Pain Modulatory Systems:
Mechanisms, Significance and Translation

Bridget Lumb

President, The Physiological Society
Professor of Neuroscience, University of Bristol, UK

Descending pain modulatory systems (DPMS) that originate
within the brain and modulate spinal nociception are a major
determinant of acute and chronic pain. Investigations of these
systems is critical to developing therapeutic strategies for the
relief of pain. Despite our best efforts, something is lost in
translation and we need to question if we are employing the
right approaches.

Information about tissue damage is conveyed to the first
synapse in pain pathways in the spinal cord by A-and C-fibre
nociceptors. These nociceptors have different phenotypes,
convey different qualities of the pain signal, and have different
roles in acute and chronic pain. As such, they present different
therapeutic targets. There is now good evidence that DPMS
differentiate between information mediated by A- vs C-
nociceptors. However, many studies that are designed to test
analgesic efficacy do not distinguish between them. This is a
potential shortcoming, and evidence will be presented that in
acute pain, DPMS target responses to C-nociceptive inputs and
that, in the transition to chronic pain, there is a shift to
descending pro-nociceptive effects on responsiveness to A-
nociceptive inputs. This extends to descending control of
clinically relevant prostanoid systems that originate in the
midbrain periaqueductal grey and which are modulated by
non-steroidal anti-inflammatory drugs (NSAIDS).

A further confounding factor concerns the cutaneous structures
stimulated in pre-clinical studies of acute and chronic pain. In
humans and other mammals, the vast majority of the body
surface is covered in hairy compared to glabrous skin.
Evidence will be presented that DPMS has differential effects
on inputs from glabrous versus hairy skin and yet, in the
majority of pre-clinical studies of the analgesic efficacy of
manipulating DPMS, effects are tested on responses to
glabrous skin.

Finally, pain is a complex phenomenon that extends far
beyond a sensory experience to include cognitive, emotional,
affective and motor components. Increasingly, assessment of
the holistic experience is being incorporated into pre-clinical
studies with the aim of providing better models that are of
translational relevance.

The take home message is that experimental approaches need
to be carefully considered and re-assessed when designing pre-
clinical studies that assess pain mechanisms and the analgesic
efficacy of potential therapeutic agents in order for them to
have translational validity.
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Conference 6: Neurophysiology in the Age of Mind-
Machine Continuum

Banu Onaral

School of Biomedical Engineering, Science & Health
Systems, Drexel University, Philadelphia, PA, USA

Mobile, wearable and implantable technologies are poised to
transform all aspects of our daily lives, from remedying
physical, mental and cognitive deficits to enhancing physical
function and performance. They augment learning, training,
decision making and creativity. The convergence of the natural
and the artificial alters how we heal, learn, work, play. Thus,
the march of neurotechnologies seamlessly integrated within
our daily lives is propelling neuroscience to the forefront of all
human endeavors from neuro-learning to neuro-economics.

Now that the gap between the body, the brain and the
technology shrinks, a better understanding of the ‘human
element” as a physiological and cognitive being becomes
crucial. As the technology-driven ‘industrial age’ is setting,
neurophysiology-centered era characterized by the mind-
machine continuum is dawning. This next generation
neurophysiology marks the onset of our co-evolution with
technology.

We are complemented, extended or augmented, consequently
modified and modulated by inanimate materials, mechanisms
and machines. These artificial means range from wearable
robot exoskeletons to learning algorithms and autonomous
devices. Integrating natural intelligence with its artificial
counterpart enable us to integrate high-performance human-in-
the-loop systems that are safe, effective and efficient, hence
neuroergonomic. Effective human-machine teaming is slowly
but surely becoming a reality as mutual awareness and trust
relationships are established between the animate and the
inanimate.

The Cognitive  Neuroengineering and  Quantitative
Experimental Research (CONQUER) is an interdisciplinary
collaborative dedicated to the study of brain physiology and
cognitive function. We design and develop wearable
neurotechnologies amenable to natural settings and
operational environments. This talk will provide an overview
of our ongoing projects that illustrate the deployment of high-
performance brain-in-the loop systems spanning healthcare,
aviation and behavioral economics. On the dark side, we
imagine a not-so-distant future when neuro-data will flow in
hyper-connected automation networks and anticipate complex
privacy and confidentiality challenges rising from data misuse
and abuse, and attempts to behavioral modification. In closing,
policies and regulations that may help preempt a
‘neurotechnology winter” will be proposed.
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Symposia
Symposium 1: Epilepsy and Calcium

S.1.1 In vivo Electrophysiological Methods in Epilepsy
Research

Mehmet Yildirim

Department of Physiology, Faculty of Medicine, University of
Health Sciences, Istanbul, Turkey

Epilepsy is a chronic disease characterized by recurrent
seizures. In approximately 70% of patients with epilepsy,
seizures can be controlled by existing antiepileptic drugs.
Experimental epilepsy models are needed to develop new
antiepileptic drugs and to elucidate some pathophysiological
processes related to seizures. Different experimental models
generated by chemical, electrical and genetics are used in
epilepsy research (1). In the present report, it is aimed to give
information about frequently used in vivo electrophysiological
methods in experimental epilepsy studies.

When considering the neurophysiological basis of epilepsy
and the electrophysiological properties of neurons in the
epileptic focus, the use of electrophysiological methods in
experimental epilepsy studies is very important. When
considering the neurophysiological basis of epilepsy and the
electrophysiological properties of neurons in the epileptic
focus, the use of electrophysiological methods in experimental
epilepsy studies is very important. In vivo electrophysiological
methods are used both in the development of experimental
epilepsy model and in recording epileptic activity (2). Seizures
generated by electrical stimulation are divided into two main
types: induced by stimulation of the whole brain (electroshock
seizures) and seizures induced by local stimulation of a
particular brain structure (epileptic afterdischarges).

Electrophysiological methods are used not only in the
development of experimental epilepsy model but also in
recording and evaluating chemical, electrical or genetic
models. Electroencephalogram (EEG) recording is an
important method in determining the location, type, and
severity of seizures in the experimental epilepsy models. EEG
recording is frequently used in the experimental epilepsy
models induced by proconvulsant agents such as
pentylenetetrazole, picrotoxin, bicuculline and penicillin in
different experimental animals (3). On the other hand, EEG
recording in the genetic absence epilepsy models and
posttraumatic epilepsy models provides quantitative data on
the frequency, duration, and latency of the seizure.

References:

1. Grone BP & Baraban SC (2015). Nat Neurosci, 18:
339-343.

2. Chauvette S, et al. (2016). J Neurosci Methods,
260: 185-201.

3. Yildirim M, et al. (2010). Seizure, 19: 102-108.

Keywords: Electrophysiology, experimental epilepsy, in vivo
method

S.1.2 The Role of Calcium in the Central Nervous System
GoOkhan Arslan

Department of Physiology, Medical School, University of
Ondokuz Mayis, Samsun, Turkey

Calcium is a fundamental ion that takes part in maintaining
brain functions. In addition to regulating the synthesis and
secretion of neurotransmitters, calcium plays a key role in
important missions such as synaptic activity, cell-cell
communication and adhesion. Properly controlled calcium
signals not only support normal brain physiology, but also
contribute to the maintenance of neuronal integrity and the
prolonged maintenance of cell life. Intracellular free calcium
concentration changes are usually compensated by strong
mechanisms, however cell stress becomes unavoidable in case
of overexcitation due to the excess calcium. Increased
intracellular calcium triggers apoptotic response and causes
neuronal losses and neurodegeneration in many neurological
diseases such as Alzheimer's disease, amyotrophic lateral
sclerosis, Parkinson's disease, brain ischemia and epilepsy. For
this reason, inhibition of calcium influx constitutes the main
defense mechanism of neuronal continuity.

Various calcium channels cause calcium influx to the neuron.
Calcium channels are seperated into two main groups: ligand
and voltage gated. Ligand gated channels such as glutamate-
activated NMDA, AMPA, Kainate receptors, TRPV channels,
ATP-activated P2X receptors and nicotinic acetylcholine
receptors cause directly calcium influx. On the other hand,
voltage gated T-, R-, N-, P/Q- and L-Type calcium channels
are opened in response to action potentials and subthreshold
signals, and play a key role in determining intracellular
calcium levels. Recent experiments have demonstrated that
functional changes or genetic mutations in calcium channels
play an important role in the pathogenesis of neurological
diseases. Consequently, maintaining neuronal calcium balance
will shed light on the treatment of these diseases.
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S.1.3 The Role of Calcium in Epilepsy
Mustafa Ayyildiz

Department of Physiology, Medical School, University of
Ondokuz Mayis, Samsun, Turkey

Calcium is one of the most important elements in the human
body. Most of the physiological functions that govern cellular
activities, coordinate cell movements and exchange
information between cells occur through signaling. These
signal pathways cannot function properly without a small but
multifunctional calcium ion.

Calcium ion plays a role in many physiological and
pathophysiological mechanisms including epilepsy. Calcium
ions can directly or indirectly affect calcium channels by
binding to calmodulin and subsequently altering the activity of
G-protein activated enzymes. Increased intracellular calcium
concentration plays an important role in epileptogenesis.
Intracellular calcium increasing or decreasing leads to
excitation or inhibition by changing the activity of voltage-
dependent calcium channels. Calcium causes the epilepsy by
affecting the structures such as NMDA, AMPA, GABA,
cannabinoid CB1 receptors and voltage gated calcium
channels by presynaptic or postsynaptic pathway. Increased
calcium ions have been shown to play a role in glia cell
cytoplasm in seizure formation.

High voltage (HVA) and low voltage activated (LVA) calcium
channels have been shown to be effective in idiopathic and
focal epilepsies. T type Ca*2 channels plays a role in temporal
lobe epilepsy, absence epilepsy and genetically generalized
epilepsy. In our laboratory studies, flunarizine, nicardipine,
nimodipine and NNC 550396 showed anticonvulsant effect on
absence epilepsy and penicillin-induced epileptiform activity
models.

It is known that calcium influences epileptogenesis using
different mechanisms. Therefore, it is necessary to understand
the role of calcium for new therapeutic approaches.

Symposium 2: Circadian Physiology and Sleep

S.2.1 Circadian Physiology and Sleep: Concepts and
Definitions

Levent Oztiirk

Trakya University Faculty of Medicine Department of
Physiology, Edirne, Turkey

Circadian physiology is a physiology branch that deals with
temporal organization of bodily functions in the course of a
day. The full set of rhythms and temporal changes in an
organism is termed chronome. Many physiological processes
in animals show circadian rhythm. Rhythms with a period
length between 19-28 hours are circadian rhythms. Rhythms
with lower oscillation frequency or longer periods such as
estrus cycle are infradian rhythms. Cardiac and respiratory
rhythms, intestinal smooth muscle contractions that repeat
every 3-10 minutes, or REM/NREM cycles of sleep show
shorter periods are ultradian rhythms. A circadian rhythm must
meet three criteria: (1) must be generated endogenously, (2)
must have a free-running period about a day and (3) must be
entrained by external/environmental factors. Circadian rhythm
evaluation is based on six characteristics: mean level,

amplitude, phase, period, waveform and robustness. Besides
the term circadian, diurnal and nocturnal are used for events
that occur during daylight and night-time. Circadian
physiology is a field with an increasing importance.
Organization of activities as 5-6 days work and 1-2 days rest
in weekly rhythms impact on our lives and biology. More
traffic accidents occur on Fridays and Saturdays whereas
suicide-related deaths peak on Mondays. Humans tend to eat
more and sleep 1-2 hours longer on weekends. Due to
increasing number of transmeridian flights, more people are
suffering from jet-lag. Desynchrony between shift-work hours
and circadian clock leads to workplace accidents which lead to
increased economic burden. Considering circadian rhythms in
the prevention and treatment of disease led to development of
chronotherapy. Many clinical conditions including asthma,
cardiovascular disorders, cancer, ulcer show circadian features
and unveiling these characteristics are leading to new
treatment approaches. Irregular timing of sleep leads to sleep
disorders which have a wide-range of clinical consequences
including obesity, metabolic syndrome, diabetes and
Alzheimer’s disease.

Keywords: Chronome, infradian, oscillation, ultradian

S.2.2 Ultradian Rhythm From Day to Night
Lamia Pinar
Professor of Physiology

Most of the mammals have nerve networks that generate
rhythmic activities in their central nervous system. These
systems produce ultradian rhythms which change between a
few minutes to a few hours, and can regulate subconsciously
the automatic functions such as, walking, breathing, sleep,
wakefulness, arousal, motivation, addiction, and memory
consolidation. The networks contain pacemaker neurons with
the intrinsic ability to generate rhythmic activity in the form of
action potentials. The most known rhythmic activity-produced
by pacemaker cells, in the tegmental area of the brainstem, are
the pre-Botzinger cells of the respiratory system. Pre-
Botzinger cells change their activity level due to
norepinephrine which is adjusted by changes in environmental
and behavioral conditions. Norepinephrine not only modulates
the respiratory network, but is in fact one of the most
prominent neuromodulators in the mammalian nervous
system. The ultradian rhythm that affects all the bodily
functions is claimed to be shifting due to cerebral dominance
and the activation of the sympathetic or parasympathetic
systems, and it continues with NONREM and REM phases of
the sleep. It can be asserted that pontin-geniculo-occipital
(PGO) waves in REM sleep can be triggered by increased
Ca2+ conductivity of pontine tegmental neurons, during
sympathetic activity of the brain, as seen in the dominance of
the left hemisphere. NONREM sleep on the other hand may be
a phenomenon of right brain activation.

Keywords: Ultradian rhythm, brainstem,
lateralization, REM and NONREM sleep

hemispheric
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S.2.3  Circadian/Homeostatic
Temperature and Sleep

Regulation of Body

Oktay Kaya

Trakya University Faculty of Medicine Department of
Physiology, Edirne, Turkey

Maintaining body temperature within a narrow range is
essential for optimal maintenance of cellular functions and
survival in harsh thermal conditions. Cutaneous blood vessels,
salivary glands in rodents, sweat glands in humans, shaking
response of skeletal muscles, metabolic energy released in
brown adipose tissue, changes in body isolation play important
roles in controlling body temperature. In addition, behavioral
responses such as postural regulation, aggregation behavior,
regulation of food intake, regulation of activity level and
regulation of microenvironment help maintain  body
temperature. Homeothermic animals show a circadian rhythm
of body temperature. Body temperature in both diurinal and
nocturnal animals is higher in the active phase than the inactive
phase. Despite the small amplitude of the circadian rhythm of
body temperature (for example less than 1°C in humans), it is
still important for energy conservation in the inactive phase.
Maintaining high body temperature is expensive in energy,
because more energy than total daily intake is used for heat
generation. Therefore, the circadian rhythm of temperature can
be important for energy saving in homeothermic animals when
no energy is required. The rhythm of body temperature is not
only a result of the circadian change in heat loss or production
in the body. The rhythm of body temperature is due to the
relationship between the circadian and the thermoregulation
system. However, the mechanism is not yet fully known. Sleep
in mammals is accompanied by changes in thermoregulatory
effector activity and decreases in core body temperature. The
circadian clock in the hypothalamic suprachiasmatic nucleus
regulates the daily rhythms of both core body temperature and
wakefulness. Anatomically and functionally, neural control of
sleep and thermoregulation coincide with the preoptic anterior
hypothalamus and adjacent brain structures. Experimental
preoptic anterior hypothalamus damage that disrupts
thermoregulation causes permanent insomnia. Mild preoptic
anterior hypothalamus warming reduces sleep latency,
increases NREM sleep and increases EEG slow wave activity
during NREM sleep. Direct modulation of thermoefector
pathways by warm sensing neurons active in sleep in the
preoptic anterior hypothalamus may be important for sleep-
related changes in core body temperature.

Keywords: Circadian, homeostatic, sleep, thermoregulation

S.2.4 Circadian Rhythms and Organ Physiology: From
Center Clock to Peripheral Clocks

Giilnur Oztiirk

Trakya University Faculty of Health Sciences, Physical
Therapy and Rehabilitation Division, Edirne, Turkey

The main controller of circadian timing in humans is
suprachiasmatic nuclei (SCN) of hypothalamus. These nuclei
couple are located above the optic chiasm and both sides of the
third ventricle. SCN receives information of light via
retinohypothalamic tractus. SCN uses this information to
organize bodily functions. SCN synchronize sleep/wake
cycles to light/dark cycles. An earth day is 24 hours while SCN
day is about 25 hours. Therefore, environmental cues
including light, activity, food intake and temperature adjust the
biological clock of SCN every day and synchronize its
function to earth day. Circadian oscillations are produced by a
group of genes and a transcriptional feed-back loop. Clock,
Bmall, Period-1, Period-2, Cryptochrome-1  and
Cryptochrome-2 are among these genes. CLOCK and BMAL1
activators promote Period (Perl, Per2) and Chryptochrome
genes (Cryl, Cry2). Products of those genes increase in the
cytoplasm, dimerize and form a complex which returns into
nucleus. In nucleus, this complex interacts with CLOCK and
BMAL1 in order to repress their own transcription. This loop
takes 24 hours. These rhythms of clock genes and protein
expressions are present in all cells. In fact, these rhythms
remain in cell culture which verifies that each cell has its own
endogenous circadian oscillator. However, cellular clocks of
different tissues do not overlap. Thus, each cell needs a
circadian control relevant to its functions. Circadian clock
provides control of a wide spectrum physiologic processes.
Among these, glucose, bile acid, lipid and cholesterol
metabolisms in liver, heart rate, blood pressure and endothelial
function in cardiovascular system, solute and water excretion
in kidneys, gastrointestinal function and tissue regeneration
may be mentioned. Conditions such as sleep and feeding
irregularities due to shift-work, artificial light and technology
may interrupt circadian control and have potential of impairing
physiologic processes and leading to clinical consequences.

Keywords: Suprachiasmatic nucleus, gut clock, metabolic
clocks, clock genes
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S.2.5 Chronotype and Circadian Rhythm Disorders

Mustafa Saygin
Suleyman Demirel University, Medical School, Department of
Physiology, Isparta, Turkey.

People's preferences for the timing of sleep behavior are
defined as chronotype. Three chronotypes were identified as
morningness (larks), eveningness (owls) and intermediate
type. Larks are those who go to sleep early in the evening, both
physically and mentally feel better in the morning, prefer to be
active in the early hours of day. Owls prefer going to bed late,
have difficulty in waking up early, feel better in the
afternoon/evening and prefer to be active late in the day.
Chronotype is affected by genetic, age, ethnicity and gender.
The tendency towards morningness increases with age. Men
are more prone to eveningness than women. The timing of
sleep-wake behavior and circadian clock regulate temporal
relationship of physiological functions. Circadian clock
facilitates the adaptation of organism to life. Circadian rhythm
sleep disorders refer to clinical conditions in which the timing
of sleep-wake is impaired. Six syndromes have been identified
according to the international classification of sleep disorders:
Delayed sleep-phase, advanced sleep-phase, independent
sleep-phase, irregular sleep-wake rhythm, jet-lag and circadian
disorder of shift workers. The occurrence of circadian rhythm
sleep disorders has been increasing due to the negative effects
of technology and lifestyle. Circadian rhythm disorders were
investigated by collecting data for one week in university
students by using a sleep diary form (which is used in the pre-
diagnosis of sleep disorders and applied for at least one week
to obtain objective information about sleep rhythm). The
sleeping time of students was quite variable and the average
sleep time of 6.07 in the morning showed that the eveningness
was prevalent. The mean sleep latency was 11.43 minutes and
the average time to get out of bed was 10 minutes. Volunteers
stopped alarm and continued sleep at least once. Average daily
nap duration was 9.58 min. Average caffeinated beverage
consumption was 1.6 cup. Volunteers scored their sleep
quality 3.5 out of 5 points and their morning refreshment 5.7
out of 10. In general, there was no awakening before the alarm.
According to the sleep log data, circadian rhythm disturbance,
defined as delayed type phase shift, was common.

Keywords: Chronotype, circadian rhythm, circadian rhythm
disorders

Symposium 3: Studying Neural Circuit Computations in
Health and Disease

S.3.1 Integration of Sensory and Motor Information in
Visual and Somatosensory Cortices

Asli Ayaz
University of Zurich, Zurich, Switzerland

We perceive the outside world as a result of continuous
sensorimotor interactions. The relevance of continuous
sensorimotor processing becomes particularly evident in brain
injuries and diseases that disturb one or the other aspect of our
interactions with the world. Traditionally sensory perception
has been studied with passive stimulation of sensory
modalities, however neuronal processing of even simple
controlled stimuli varies greatly at different behavioral states.
Therefore it is essential to study sensorimotor interactions in
behaving models. We utilized in vivo electrophysiology and
Two- photon calcium imaging to measure neuronal activity in
head-restrained mice that are freely behaving in visual/tactile
virtual realities to investigate sensorimotor integration. We
found that active behavior, i.e. locomotion, changes spatial
tuning of visual cortex neurons, such that surround suppression
is reduced during running. Additionally our findings revealed
that visual motion and locomotion were integrated linearly by
visual cortex neurons. Although effects of locomotion on
visual processing have been widely explored, findings cannot
be generalized to other sensory modalities. Particularly
vibrissae somatosensory processing during locomotion
presents a challenging paradigm as running is almost always
accompanied by whisking, which is by itself considered an
active state. To investigate how locomotion modulates
neuronal activity in somatosensory cortex and how it is
integrated with whisker touch, we used two-photon calcium
imaging of several classes of neurons in head-restrained mice
running in a tactile virtual reality. About a third of excitatory
neurons increased their activity during running and
concomitant whisking, in the absence of touch. Fewer neurons
were modulated by whisking alone (<10%). Layer specific
responses arose during sensory stimulation: deep layer
neurons responded transiently to touch during running
whereas superficial neurons showed sustained activity.
Consistently, neurons encoding running-with-touch were more
abundant in superficial layers compared to deep layers,
suggesting more integrative roles for superficial neurons in
cortical computation.
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S.3.2 Glia-Neuron Interactions During Epilepsy
Emre Yaksi

Kavli Institute for Systems Neuroscience, NTNU, Norway

Brain activity and connectivity alter drastically during
epileptic seizures. Throughout this transition, brain networks
shift from a balanced resting state to a hyperactive and
hypersynchronous state, spreading across the brain. Glia-
neuron interactions are proposed to be important for seizure
generation, especially due to the direct role of astrocytes for
the regulation of neuronal excitability and synaptic
transmission. It is, however, less clear which mechanisms
underlie these state transitions. To address this, we studied
pharmacologically induced seizures in the zebrafish model.
We performed in depth analysis of the activity of thousands of
individual neurons and glia across the zebrafish brain. By
studying neuronal and glia activity across the zebrafish brain,
we observed striking differences between these networks.
During the preictal period, neurons displayed a small increase
in synchronous activity only locally, while the entire glial
network was highly active and strongly synchronized across
large distances. We observed that the transition from a preictal
state to a generalized seizure leads to an abrupt increase in
neuronal activity and connectivity, which is accompanied by a
strong functional coupling between glial and neuronal
networks. Finally, we showed that optogenetic activation of
glia induced strong and transient burst of neuronal activity. We
propose that changing interactions across glia-neuron
networks is a potential mechanism for the manifestation of
generalized seizures.

Symposium 4: Mechanisms of Neurodegenerative Diseases
and Current Therapy Strategies

S.4.1 The Role of MYDGF in the Injury of Central Nervous
System

Berrak Caglayan

Istanbul Medipol University, International School of
Medicine, Department of Medical Biology, and Regenerative
and Restorative Medicine Research Center, Istanbul

Increase in the production of “neurotrophic factors” following
central nervous system injury was demonstrated with
experimental  systems. Especially, the presence or
overexpression of growth factor proteins in the pathological
conditions play an important role in the increased neuronal
survival, neurogenesis and plasticity during recovery. Myeloid
derived growth factor (MYDGF) is a newly-characterized
growth factor protein. In proteomic analysis studies, it was
shown that the protein was secreted by the bone marrow
derived mouse macrophages and human synoviocytes and
exerted cardiomyocyte protective effects in a myocardial
infarction injury model. However, its role in nervous system
injuries has not been studied before.

As MYDGF induced regenerative processes following
myocardial infarction, we aimed to investigate whether this
molecule encourages the endogenous repair mechanisms in the
ischemic tissue in central nervous system injuries. To this end,
lentiviral MYDGF overexpression or silencing vectors were
used in spinal cord injury and cerebral ischemia models in

mice. In these models, effects of MYDGF on neuronal survival
and mediating potential signal transduction pathways as well
as its effects on neuronal plasticity were studied. Mice were
followed up for 60 days after the injury and behavioral tests
performed at days 3, 15, 30 and 45 demonstrated statistically
significantly improvement in motor function, sensory-motor
coordination and functional recovery for MYDGF. In addition,
somatosensory evoked potentials were analyzed and indicated
a favorable effect for MYDGF. Although the role of MYDGF
in central nervous system has not been identified before, these
results indicate the contribution of this protein to regenerative
processes. With the identification of its mechanism of effect,
it is believed that our results will provide important insights
for the use of MYDGF in neurodegenerative disorders.

This Project was supported by TUBITAK (117S124).

S.4.2 Effects of PDE10a and Bmall on Circadian Rhythm
and Brain Injury

Mustafa Caglar Beker

Istanbul Medipol University, School of Medicine, Department
of Physiology, and Regenerative and Restorative Medicine
Research Center, Istanbul

Stroke is a remarkable disease, as the second most frequent
cause of death in the world, following cardiovascular diseases.
The unique time-of-day dependent distributions in
cerebrovascular disorders were observed in several clinical
observational studies since 1980s. Circadian rhythm, which
plays an important role in the triggering of cerebral ischemia,
has important effects on the injury mechanisms after ischemia.
In our studies, phosphodiesterase 10A (PDE10A), which is
found intensely at the striatum level, has been shown to
oscillate like circadian proteins and has an important role in
the pathophysiology of cerebral palsy. In addition, the effects
of Aryl Hydrocarbon Receptor Carrier-1 (Bmall) protein,
which plays an important role in determining circadian
rhythm, on neuronal damage mechanisms after in vivo and in
vitro ischemia have been shown.

It is aimed to reveal the role of PDEL10A and interacting
mechanisms on the pathophysiology of stroke by inhibiting
PDE10A via TAK-063 in C57BL6/J mice. 0,3 mg/kg or 3
mg/kg dosages of TAK-063 were determined to administer.
From this view, in the proposed project; PDE10A was
examined for its potential impacts on post-ischemic infarct
volume, cytotoxic edema, blood-brain barrier permeability,
DNA fragmentation, neuronal survival and intracellular
signaling pathways first time in the literature. Effects of Bmall
on cellular survival were investigated using oxygen glucose
deprivation method in lentivirus mediated Bmall
overexpression or Bmall silencing via shRNA in N2A cells.
In addition, using targeted proteomics (immunoprecipitation
combined with mass spectroscopy) effects of Bmall on
intracellular signaling pathways were investigated.

In light of the results obtained in this study, it is believed to
elucidate the unknown PDE10A and Bmall mechanisms as
well as to contribute to the literature and development of novel
targets and/or therapies for the clinical treatment of ischemia.
This study is supported by TUBITAK (2185453).

Keywords: Cerebral ischemia, Bmall, PDE10A, Proteomics
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S.4.3 Advanced
Diseases

Imaging Techniques in Neurological

Taha Kelestemur

Istanbul Medipol University, School of Medicine, Department
of Physiology, and Regenerative and Restorative Medicine
Research Center, Istanbul

Advanced imaging techniques enable the monitoring of
molecular and biological processes in the brain and
systemically in non-invasive ways in vivo and in vitro.
Advanced imaging technology appears to be both techniques
that facilitate our understanding of the brain and the diagnosis
of brain disease and disorders. By means of these techniques,
differences between healthy and diseased tissues can be
imaged and investigated in detail. It also allows us to compare
the intracellular dynamics vividly when considered in the
cellular dimension. Neurodegenerative diseases are conditions
that affect millions of people, including both the patient and
their family without a known cure. Neurodegenerative
disorders include epilepsy, head trauma, cerebral palsy, spinal
cord injury, Alzheimer's, Parkinson's, Huntington's, ALS.
Some of these diseases are caused by the loss of function or
death of nerve cells in the central or peripheral nervous system.
In some, cell death occurs as a secondary injury and long-term
permanent sequelae develops.

Today, the imaging equipment in many hospitals and research
centers provides the opportunity to investigate the
pathophysiology, underlying mechanisms and long-term
changes of neurodegenerative diseases at the molecular level.
Using a multi-photon microscope, all changes occurring in the
brain of living animals; using spinning microscope
intracellular dynamics in vitro or using light beam microscope
normal and diseased tissues can be compared visualizing the
whole tissue in 3 dimensional details. By moving these
techniques further, F-techniques (FLIM, FRET, FRAP) can
reveal protein-protein, protein-receptor, receptor-receptor
relationships, intracellular transport systems.

As a result, neurodegenerative diseases reduce the quality of
life of people and at the same time cause them to live in need
of care. Advanced imaging techniques are a constantly
evolving field and are among the most important
infrastructures that can help improve the treatment of these
diseases affecting millions of people.

S.4.4 Investigation of the Effect of Fetal Microchimeric
Cell Following Brain Injury

Ahmet Burak Caglayan

Istanbul Medipol University, International School of
Medicine, Department of Physiology, and Regenerative and
Restorative Medicine Research Center, Istanbul, Turkey

Existence of genetically different cells from the host can be
defined as microchimerism. Cell trafficking from fetus to
mother during pregnancy is called fetal microchimerism.
Although the existence of fetal microchimeric cells on the
maternal tissue was shown by animal studies as well as by
human studies, little is known about the role of these fetal
microchimeric cells following brain injury. In this study, it was
aimed to investigate the transition of fetal microchimeric cells

from fetus to maternal tissues and the effect of fetal
microchimeric cells on maternal brain following brain injury.
Here, wild-type female mice were mated with green
fluorescence protein (GFP) expressing transgenic male mice
to study the transition of fetal cells. Brain injury was induced
by middle cerebral artery occlusion or cold injury models on
the different trimesters of the female pregnant mice (1., 2., or
3.). Respectively 72 hours or 48 hours after injury, the number
of GFP positive cells on maternal brain and blood were
analyzed by flow cytometry and immunofluorescence
methods.

It was shown that induction of injury on the different trimesters
affects the transition and the total number of GFP positive cells
on the maternal brain and blood. It was also shown that the
number of GFP positive cells on the maternal brain was
statistically higher on the second trimester injury-induced
group. With the elucidation of the transition mechanism to the
injured tissue, the results obtained from this study can be
useful for both stem cell therapy and cell-based therapy. In
addition, identification of the cell types of fetal microchimeric
origin on maternal tissue and the isolation of these cells can be
used for the development of personalized therapy. This project
was supported by TUBITAK (2175453).

Symposium 5: Vascular Tonus and Endothelium:
Physiological Regulations in Ageing and Exercise

S.5.1 The Role of Endothelium on Regulation of Vascular
Tonus

Oktay Kuru

Mugla Sitki Kogman University, Faculty of Health Sciences,
Department of Physiotherapy and Rehabilitation, Mugla,
Turkey

The vascular endothelium is represented by a single layer of
flat cells acting as a barrier between the blood and underlying
vascular tissue components, which is involved in numerous
vascular regulatory functions as well. The close neighboring
arrangement evolves interaction with other endothelial cells
and surrounding smooth muscle cells. Taken together, these
structural and functional features produce a dynamic and
flexible way in control of wvascular function. Vascular
permeability and regulation of blood flow are important facts
in regulation of delivery of nutrients and removal of cellular
waste. The other processes like angiogenesis, inflammatory
responses, coagulation and vascular remodeling are directly
related with vascular endothelial tissue. Blood cells, microbial
infections and proinflammatory cytokines, smooth muscle
cells, pericytes, hormones and neurotransmitters provide an
environment rich in signals to be interpreted by the
endothelium. Endothelial cells generate paracrine regulators
represented by  different  molecules.  Prostacyclin,
endothelium-derived relaxing factor - nitric oxide and
endothelin are among the most popular investigated agents
involved in vascular regulation. The impairment in
physiological regulatory function of endothelium is related
with diseases like hypertension and atherosclerosis. Therefore,
the contribution of endothelial tissue in control of vascular
tone is critically important in both physiological and clinical
conditions.
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S.5.2 The Changes in VVascular Tone Due to Aging
Gunnur Koger

Near East University Faculty of Medicine Department of
Physiology, Nicosia, TRNC

The extraordinary progress of science and technology in our
century has greatly prolonged the average life expectancy and
has increased both the number and proportion of elderly
individuals in the population. Epidemiological data reveal that
aging is the major risk factor for cardiovascular diseases and
the morbidity and mortality related to cardiovascular diseases
has increased in decades. Endothelium plays a key role in
cardiovascular changes due to aging. Endothelium, which
undertakes an important role in maintaining vascular structures
and functions in physiological conditions, carries out these
functions with autocrine and paracrine mediators produced and
lor secreted. The loss of the normal endothelial function is
known as endothelial dysfunction that plays a role in the
pathogenesis of many diseases and is also associated with
aging. Regardless of pathological conditions, aging has been
reported to cause endothelial dysfunction in the aorta and
resistance arteries. Aged dependent endothelial dysfunction is
explained by the reduction of both production and
bioavailability of various endothelial secreted vasodilatory
agents, and in particular nitric oxide (NO). It has been shown
that the amount of endothelial-nitric oxide synthase (eNOS)
found in the endothelium in elderly individuals decreases and
produces less NO in the existing eNOS. In the aging process,
prostacyclin and endothelium-induced hyperpolarizing factor
are the other two important relaxant mediators whose
production and secretion are affected by endothelium. In
addition to the reduction of vasodilators with aging
endothelium derived vasoconstrictors such as endothelin-1,
cyclooxygenase-derived prostanoids and reactive oxygen
derivatives contribute to the increase in vascular tonus. In
order to reduce the symptoms of vascular aging, minor
changes in our lifestyle, such as healthy eating and regular
exercise, will have positive effects on eNOS function and
antioxidant capacity.

S.5.3 Vascular Adaptation to Regular Exercise
Seher Nasircilar Ulker

Alanya Alaaddin Keykubat University, Faculty of Health
Sciences, Department of Physiotherapy and Rehabilitation,
Antalya, Turkey

Many adaptations develop in various tissues in the organism
as a result of regular exercise. In this process, the
cardiovascular system is the main adapted structure. One of the
most important evidences of cardiovascular adaptations is the
decrease in resting blood pressure of both hypertensive and
healthy individuals after regular physical activity. Another
exercise-induced vascular adaptation is associated with
endothelium, and endothelial function can be improved
through several mechanisms. Primarily, exercise increases the
production and bioavailability of endothelium-derived
relaxing factor-nitricoxide (NO). Furthermore, it reduces
reactiveoxygen species (ROS) by causing an increase in
superoxide dismutase (SOD) and a decrease in nicotinamide
adenine dinucleotide/nicotinamide adenine dinucleotide
phosphate (NADH/NADPH) oxidase activity. Thus, NO
bioavailability is increased by reducing NO inactivation.
Exercise also leads to increased expression of eNOS through
various pathways. Besides functional changes in the vessels,
exercise causes vascular remodeling by inducing angiogenesis
and arteriogenesis. These changes in vascular structure are
likely associated with functional changes and improved organ
blood flow. In addition to all these changes in the response of
vascular smooth muscle to vasoactive agents may occur as a
result of regular physical activity. Vascular tone is determined
by the balance between vasoconstrictor and vasodilator
factors. However, the response is not only related to external
influences but also is related to the response capacity of the
vascular wall. Although the data on how vasodilator or
vasoconstrictor responses change as a result of exercise varies
according to the subject, vessel type and vasoactive substance,
especially it is observed that the relaxation response to
vasodilators is increased and contraction response to
vasoconstrictors decreased. The vasoactive responses of
exercise-trained rats are varied in our studies as well. In
conclusion, regular physical activity leads to significant
changes both structural and functional in the vascular system.
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Panels P.1.2 Airways Physiopathology in COPD
Giilderen Sahin

Panel 1: Chronic Obstructive Lung Disease (COPD);

Airways, Parenchymal and Vascular Physiopathology Istanbul University-Cerrahpasa, Cerrahpagsa Medical Faculty,

Department of Physiology, Istanbul, Turkey

P.1.1 Mucociliary Activity in COPD According to GOLD 2018 (Global Initiative for Chronic
Obstructive Lung Disease), COPD is a common, preventable
and curable disease that develops due to airway, alveolar and
Ankara University Medical Faculty, Department of Vvascular abnormalities caused by exposure to harmful gases or
Physiology, Ankara, Turkey particles. The prevalence of COPD is higher in smokers and
higher in smokers than in non-smokers.
The lungs are highly resistant to pathogenic particles and toxic  Ajrflow limitation and air trapping are very important in the
chemicals found in the breathing air, provided by the function pathophy3i0|ogy of COPD. Bronchia with diameters |arger
of mucous secretion and cilia of the eplthellal cell Covering the than 2 mm make up the |arge airwaysl while bronchia smaller
airways. Mucus, which can be defined as extracellular gel,  than 2 mm form the small airways. Mechanisms that cause flow
consists of water, protein and macromolecules. The most  restriction in small airways due to abnormal inflammatory
important macromolecules are mucin proteins in glycoprotein  response that play a major role in the pathogenesis of COPD;
structure. These musin proteins are classified as polymerized,  ajrway epithelial damage, mucociliary dysfunction, chronic
secreted gel forming and membrane related. Mucus secretion  ajrway inflammation, structural changes in the airway wall,
whose contents vary depending on the respiratory tract region  decreased elastic recoil and lack of alveolar connections,
and 12-16 beats per second of the cilia remove particles from  activation of the airway smooth muscle and increased
the respiratory air towards the larynx. cholinergic tone. These physiopathological changes lead to the
Disruption of the secretion and ciliary functions of the formation of small airway disease. Increased epithelial
respiratory tract epithelial cells cause significant problems in ~ Permeability due to irritant particles and gases in COPD
the defense mechanisms of the Ilungs. Excessive secretion of ~ EXPOSES lower afferent nerve endings and irritant receptors to

mucus causes deterioration of air flow and changes in the ~Pronchoconstrictor and —other proinflammatory ~agents.
balance of proteins in the air, resulting in increased in air Neurogenic inflammation causes bronchoconstriction and

collapse in small airways, resulting in air trapping. airway ipflammation_ in the airways. Airwz_iy inflamr_nation in
COPD is neutrophilic and is characterized by increased
Smoking is the most important cause of COPD with clinical  macrophages and CD 8+ T cells.
phenotypes such as chronic bronchitis and emphysema. In In COPD, the oxidative stres mechanisms are highly activated.
addition, a-1 anti-trypsin deficiency or excessive neutrophil  Bronchial inflammation including phagocytes such as
products also play a role in the formation of COPD and  neutrophils and macrophages is the internal source of oxidants.
dysfunction of airway mucociliary activity. Activation of various proteases within the airways is induced,
while the effects of antiproteases are reduced. COPD is due to
the effect of proinflammatory cytokines and oxidant stress in
airway smooth muscles; cytokines and chemokines, proteases,
and extracellular matrix components. The airway lumen is filled
with fluid, cells and mucus, and acute exacerbations increase
these responses. Thickening of the airway wall not only reduces
the lumen of the airway, but also changes the mechanical
behavior of the airways. Fibrosis in small airways and increase
in airway resistance are very important in the development of
small airway disease. Both hypertrophy and hyperplasia are seen
in the airway smooth muscles. Airway obstruction causes
ventilation and perfusion inequality and hypoxemia develops.
As the airway wall thickens, the connected alveolar walls
become shorter, the forces on the airway decrease, the external
airway surface area increases, and the pressure applied to the
airway decreases.
Elastic recoil has a primary effect on airway caliber. The primary
formation of small airway remodeling is prebronchial fibrosis.
This reduces airway elasticity, making COPD patients less
susceptible to bronchodilator drugs. In addition, prebronchial
fibrosis disrupts alveolar connections to the airway. This tends
to expiratory closure of the airway. Closing volume increases
and forced expiratory volume decreases in the first second
(FEV1).
In order to develop new therapies in COPD, the cellular and
molecular background of airway pathophysiology should be
well understood.
Keywords: COPD, epithelial damage, airway inflammation,
airflow limitation and air trapping

Metin Bastug

In this presentation, normal mucociliary activity and the
mechanisms that cause dysfunction in COPD will be discussed
in the light of the literature.

Keywords: Mucus structure, secretion mechanism,
mucociliary activity, mucociliary dysfunction
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P.1.3 Parenchymal and Vascular Physiolopathology in
COPD

Fadil Ozyener

Bursa Uludag University, Medical Faculty, Department of
Physiology, Bursa, Turkey

COPD is caused by pulmonary inflammation, tissue damage,
perturbation in repair and defence mechanisms of lungs by
chronic exposure to cigarette smoking, toxic gas and particles
(esp., <2.5u) and alfa-1 antitrypsin deficiency (GOLD, 2018).
The major pathological changes are observed in both large and
small airways, lung parenchyma and pulmonary vessels.
Pulmonary parenchymal inflammation is more pronounced
than that observed at chronic smokers.

Emphysema is the main parenchymal change determined in
COPD. It is defined as abnormal and permanent widening of
alveolar sacs beyond terminal bronchioles with wall damage
but without prominent fibrosis. Additionally; small airway
disease develops in the form of epithelial damage, structural
changes in the airway walls, increased cholinergic tonus,
bronchoconstriction and increased airway resistance. The most
important reason for the limitation of expired airflow (air
trapping or static hyperinflation) is the parenchymal damage
which leads to loss of alveolar connections and elastic recoil.
There are different cells (macrophages, T lymphocytes —
especially CD8+ and neutrophils) and various mediators
(oxidants, proteases and toxic peptides) released from those
cells which contributes to the developing inflammation in the
lung parenchyma. Neutrophils directed to airways by
chemotactile factors secrete neutrophil elastases and other
proteases leading to increase in parenchymal damage and
mucosal hypersecretion. Subsequently, inflammation in the
lung develops further, since the balance between oxidant-
antioxidant and protease-antiprotease is disrupted. Further
along the process despite ceasing smoking inflammation
continues to develop. The mechanisms of this persistent
inflammation has not been understood, however there are
studies reporting the development of auto-antibodies or
changes in the microbiota as the responsible parties (GOLD,
2018).

As COPD progresses development of hypoxia in the alveolus
causes medial smooth muscles of pulmonary arterioles spread
towards distal vessels which are normally muscle free and
vascular intima thickens. Besides, emphysema induces loss of
pulmonary vascular network. Subsequently, developing
pulmonary hypertension might result in right ventricular
dilatation and hypertrophy (cor pulmonale). The occurrence
of cor pulmonale in severe COPD signifies the increased load
of pulmonary circulation and right ventricle. As the weakness
of diaphragm and other respiratory muscles increases because
of ongoing systemic inflammatory response, disease becomes
more severe. In conclusion, when the whole physio-
pathological processes in the occurrence and progressing of
COPD considered ventilation/perfusion imbalance is the
fundamental mechanism that distorts gas exchange and leads
to arterial hypoxemia in all stages.

Keywords: COPP, emphysema, parenchymal inflammation,
pulmonary hypertension

Panel 2. Cell Mechanics

P.2.1 Mechanical Response of Neurons to Axonal Injury
Giirkan Oztirk

Istanbul Medipol University, International Medical Faculty,
Department of Physiology, REMER, Istanbul, Turkey

Axonal injury and transection is a phenomenon that occur
primary or secondary to nervous system traumas, stroke and
neurodegenerative diseases. As consequences, partial or total
degeneration of the proximal part and changes leading to
survival or death of the neuron take place. Secondary neuronal
death and consequent enlargement of the initial lesions and
loss of function are among the expected results of such axonal
injuries. Beside some well-known mechanisms, we have
discovered that neurons respond to axonal injury also by
contracting. The results of our studies in which we investigated
the mechanical properties of this contraction, the routes of
calcium entry required for contraction, the signaling
mechanism and relationship of this phenomenon with the
neuronal survival will be presented.
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P.2.2 Detection of Mechanical Impulses and Molecular
Mechanisms of Cell Response

Ramazan Bal

Gaziantep University, Medical
Physiology, Gaziantep, Turkey

Faculty, Department of

Living cells are constantly subjected to mechanical stimuli
originating from neighboring cells in contact and the
surrounding extracellular matrix. In the context of cell
mechanics, how mechanical stimuli affect the cell and the
responses of the cell to it and how the mechanical stimuli are
effective in controlling cell functions will be evaluated in the
light of literature. Cellular mechanics in mammalian cells have
been underestimated for many years. Recently, however, the
molecular mechanisms related to the detection of the
mechanical stimuli to which the cell is exposed and its
conversion into signals (mecano-transduction) have been the
subject of intense investigation. Mechanical stimuli are
perceived by cells through diverse mechanically sensitive
molecules present in the cell membrane. These
mechanosensitive molecules include integrins, stretch-
activated ion channels, G protein coupled-receptors and
growth factor receptors. Mechanical signals, such as changes
in cell volume, have been shown by many researchers to be
important in events such as regulation of intracellular osmotic
pressure, cell shape determination, cell proliferation, cell
growth, cell death, cell migration, or regulation of intracellular
metabolism.

When the cell volume increases or decreases due to the change
in the osmolarity of the extracellular fluid, the cell activates
many signaling pathways, and the intracellular / extracellular
concentrations of K +, Cl-, Na + and organic osmolites are
modified by active regulatory mechanisms to restore osmotic
equilibrium. For example, if the osmolarity of the extracellular
fluid decreases, the cell will swell as water enters the cell. In
this case, in most animal cells, an active process known as
regulatory volume decrease begins. In other words, K +, Cl-
, Na + ions and organic osmolites are allowed to move out of
the cell through channels and active pumps. Thus, the cell
volume is reduced to normal values. On the other hand, in case
of an increase in extracellular fluid osmolarity, it causes a
decrease in cell volume. In this case, a mechanism called
regulatory volume increase works to restore the osmotic
balance between intracellular and extracellular. Hypertonic /
hypotonic stress leads to increased expression of genes
encoding ion channels that mediate the diffusion of ions and
organic osmolyte transporters

References:
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Panel 3. Exercise is Medicine

P.3.1 Respiratory System Diseases and Exercise

Sanli Sadi Kurdak

University of Cukurova, Faculty of Medicine, Department of
Physiology, Division of Sports Physiology, Adana, Turkey

It is known that the treatment of lung diseases, with increasing
incidence, demonstrates serious problems for both patients and
physicians. Contrary to many other diseases, the increasing
death rate due to chronic obstructive pulmonary diseases also
indicate that there are serious difficulties in identifying
treatment strategies. The developments that follow the
emergence of dyspnea in patients, forces them into a sedentary
life style. However, the drop in physical capacity has further
adverse effects on the life expectancy of the patients. On the
other hand, detailed investigation of the relationship between
chronic lung diseases and physical activity over the course of
70 years show that structured exercise programs are as
effective as drugs used in the treatment of chronic lung
diseases. This evidence made it possible to shape alternative
treatment options. This classification is essential for the
distinction of the efficiency of exercise as a treatment in lung
diseases. In addition to the adverse effects over the functions
of the lung, the increase in the frequency and severity of illness
related symptoms, the emergence of skeletal muscle atrophy
especially in the lower extremities and the subsequent increase
in the length and recurrence of hospitalization are identified as
the fundamental problems associated with chronic lung
diseases. Furthermore, the coexistence of sedentary lifestyle
associated comorbidities with lung problems in these patients
is also significant. Diabetes, hypertension, heart disease,
osteoporosis, systemic inflammation and malnutrition are
some of the major problems seen in these patients. The
prominence of exercise as a means of treatment of respiratory
pathologies originates from the fact that it triggers a series of
signal pathways that regulate above-mentioned diseases. As a
matter of fact, in the long-term follow-up of chronic
obstructive pulmonary patients, it has been shown that the
addition of physical activity to medical treatment causes
positive changes in the lung function. In addition to that,
enhanced oxygen uptake, improvement in disease symptom
scores, increase in exercise capacity, improvement of cardiac
function after cardiovascular adaptation responses, decreased
blood pressure, increased muscle tonus and strength, positive
changes observed in bone tissue, stress reduction, increase in
self-confidence and improved sleep quality are some of the
positive results achieved in the treatment. With this in mind, it
is possible to underline that correctly structured exercise
programs have vital importance in the treatment of lung
diseases. Multidisciplinary evaluation is essential for the
treatment of these diseases. However, establishing further
understanding of the issues related to the appropriate choice of
exercise programs for varying patient groups, the mechanisms
of the effects of exercise, patient compliance, symptom
control, and strategies to maintain continuity in physical
activity will be made possible with future studies.
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Panel 4: Melatonin
P.4.1 Physiological Effects of Melatonin
Haluk Kelestimur

Firat University Faculty of Medicine Department of
Physiology, Elazig, Turkey

Melatonin (MLT), one of the hormones that released by pineal
gland, has wide variety of functions. Because its release is
higher in dark, it is also known as “the hormone of darkness”.
One of its well-known effect is its involvement in the
regulation of biological rhythm according to the light-darkness
rhythm. Signals related to the outside light-darkness state are
transmitted to the suprachiasmatic nucleus (SCN) through
retino-hypothalamic tract first to SCN in the hypothalamus.
SCN is regarded as place of biological clock in the brain. Then,
signals are transmitted to the paraventricular nucleus (PVN) in
the hypothalamus. The signals travel in the nerve fibers in the
intermediolateral column of spinal cord and reach to superior
cervical ganglion (SGN) and finally arrive up to pineal gland
and thereby regulates the gland secretion in accordance to light
dark cycle. Melatonin release is higher in the darkness and its
rhythm regulates rhythm of many physiological functions. In
addition to its rather well-established roles in the regulation of
circadian rhythms, sleep, and reproduction, melatonin has also
been identified as an important regulator of glucose
metabolism.

P.4.2 Cellular Mechanisms Regulating the Effects of
Melatonin

Ahmet Ayar

Karadeniz Technical University Faculty of Medicine
Department of Physiology, Trabzon, Turkey

The pineal gland hormone melatonin was initially identified as
an important regulator of sleep and circadian rhytm, but results
from several in vitro and in vivo studies showed that
physiological effects and functions of this hormone are a
plethora ranging from acting as a strong antioxidant,
antiapoptotic, anti-inflammatory, detoxification, circadian
regulation of energy metabolism and many others crucial for
homeostasis. Disruptions in release and effects of melatonin
can lead to neurodegenerative diseases including Parkinson’s,
Alzheimer’s, and Huntington’s, as well as sleep problems,
reproductive and growth problems and premature aging. It has
been documented that melatonin exerts its actions through
both receptor-dependent (both cell surface and suggestive
intracellular receptors subtypes namely: MellA, MellB and
MellC) and receptor-independent mechanisms. Several
second messengers including cAMP, cGMP, diacylglycerol,
inositol trisphosphate, arachidonic acid, and free intracellular
Ca?* concentration ([Ca?*]i) have been documented to mediate
cellular actions and physiological functions of melatonin.
Better understanding of these receptors and intracellular
signaling mechanisms would provide important insights in

role of melatonin in human health, also provide target for a
wide range of diseases in which melatonin effect is impaired.

P.4.3 The Therapeutic Potential of Melatonin
Ertugrul Kilig

Medipol University Faculty of Medicine Department of
Physiology Istanbul, Turkey

Melatonin exerts its effects through MLT1 and MLT2
receptors. These receptors have been documented to be
highly expressed in the brain. Animal experimental
studies have documented that MT1 receptors especially
expressed in the SCN and pars tuberalis regions of the
brain. The MT2 receptor expression is highly
concentrated in bulbus olfactorius, frontal brain
regions, hippocampus, amigdala and superior
colliculus. All these strengthen the view that melatonin
mediates important roles in the brain. In addition to
regulatory role of melatonin on biological rhythm, its
antioxidant and anti-inflammatory role have been
subject to many studies. Recently its relation to
regulation of energy metabolism has attracted attention.
Thus, studies are concentrated on potential beneficial
role of melatonin on prevention of neurodegenerative
diseases and obesity and its complications.
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Panel 5: Using Active Learning Methods in Physiology
Education

P.5.1 Using Active Learning Methods in Elective Courses
Selma Arzu Vardar

Trakya University Medical
Physiology, Edirne, Turkey

Faculty, Department of

In recent years, traditional learning methods as well as student-
centered active learning methods have been adopted in
contemporary medical education. Physiologists also play a
role in application of these methods as teachers. Physiology
faculty members contribute individually in the preparation
process of the elective course programs, which include
individual or several disciplines. In recent years, methods such
as presentations, projects, case discussions, PBL sessions, and
impression reports are being frequently used in elective
courses. Students describe such electives as encouraging for
research and helpful for improving academic research skills.

According to evidence-based investigations, appropriately
creating active learning environment increases examination
performance and is important for conceptual learning. In order
to ensure utilization of active learning methods, it may be
useful for trainers to think individually about how to learn and
follow the current approach on active learning methods.

Even if active learning methods cannot be included commonly
in the faculty curriculum, elective courses can be used a field
for application.

Along with the lecturer’s delicate planning, coordination for
cognitive processes can be achieved multiple and better in
elective courses. Different activities can be added to lectures
for improved learning and remembering processes. Elective
courses can be used to create an active learning environment
that enables students to remember. Environments in which
students experience valuable and rich memories can be
provided by elective courses. The small number of students in
these courses can help to reach the desired objectives. Active
learning methods used in elective courses can be effective in
creating environments where students are emotionally
supported, felt safe and valued.

P.5.2 Physiology Education in the Problem Based Learning
Method

Cem Seref Bediz

Dokuz Eylul University Medical Faculty, Department of
Physiology, Izmir, Turkey

Problem-based learning (PBL), an educational method in
which the students are active, is based on the use of prior
knowledge for the solution of health problems presented in a
scenario, identifying, learning and discussing the subjects that
the students need. This method is applied in small groups of
students with a training guide. PBL sessions are student-
centered and the training mentor does not transfer information;
rather they support only with facilitating methods. With PBL,
students take learning responsibilities and learn how to learn.
The information used for understanding, comprehension,
analysis, synthesis and evaluation processes are increased in
persistency and can be questioned and adapted in professional
life. PBL has a permanent contribution on wondering about
human physiology where cause-effect relationships,
interactions and balances are of great importance and
education based on self-curiosity.

P.5.3 Multidisciplinary Approach to the Team Based
Learning

Hande Yapislar

Acibadem University Medical
Physiology, Istanbul, Turkey

Faculty, Department of

Small group studies are conducted in crowded classrooms in
medical education with team-based learning (TBL), as an
active educational method for students. The TBL is used as an
effective method to ensure extensive learning of new
information through teamwork and in-class discussions. As a
method to support multidisciplinary and active learning in
subjects covered by more than one basic science, it was seen
that the TBL was able to effectively supply integration of the
content.

Small rooms are not required for team-based learning. It can
be applied in student groups more than twenty. Students
should prepare the lesson and come to class after preparation
period. Students should make contribution individually and
also as a team member in small groups. Only one trainer is
enough for TBL. The instructor must have expert of the
subject. However, it does not need to be very specialized and
experienced. Students do not need special training for team
work, but they must be productive in the process. The time
spent in the classroom is devoted to practical learning during
TBL. Students can receive support from their friends when
needed as well as the instructor.
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Blood Brain Barrier Dynamics and Antiepileptogenic
Effects of Antiepileptic Drug-Bound Nanoparticle in
Wag/Rij Rats as a Genetic Absence Epilepsy Model

Arzu Temizyurek?, Canan Ugur Yilmaz?, Ugur Akcan®,
Miige Atis*, Nurcan Orhan®, Nadir Arican®, Biilent Ahishalr’,
Mehmet Kaya*
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Physiology, Istanbul, Turkey
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Animals, Istanbul, Turkey

3Kog University, Faculty of Medicine, Department of
Neuroscience, Istanbul, Turkey

4Kog University, Faculty of Medicine, Department of
Molecular Medicine, Istanbul, Turkey

Sfstanbul University, Aziz Sancar Institute of Experimental
Medicine, Department of Neuroscience, Istanbul, Turkey
8fstanbul University, Faculty of Medicine, Department of
Forensic Medicine, Istanbul, Turkey

"Kog University, Faculty of Medicine, Department of
Histology and Embryology, Istanbul, Turkey

AIM: Epilepsy is a neurological disease that affects more than
65 million people worldwide. Absence epilepsy is seen in
children and adolescents. The blood-brain barrier (BBB)
constituted by the endothelial cells of the brain microvessels
limits the passage of circulatory substances into the brain
parenchyma. In this study, adult WAG/ Rij rats were used to
show the effects of lacosamide (LCM) associated with gold
nanoparticle (GNP) on seizures.

METHODS: All experimental animal procedures were
performed after the approvement of the local ethics committee
of Bogazi¢i University and Kog University. One-way analysis
of variance (ANOVA) followed by Tukey’s HSD test was used
to statistically evaluate the significance of four groups. To see
the long-term effects of GNP on seizures, EEG recordings
were obtained by electrodes placed in the right and left
hippocampus, and an Elevated Plus Maze (EPM) test was
performed. The presence of GNPs in the brain was determined
by using Inductively Coupled Plasma Mass Spectrometry
(ICP-MS) and electron microscopy. At the same time,
hemogram analysis of the animals were performed at the end
of the experiments.

RESULTS: Application of LCM with or without GNP caused
significant decreases in amplitude, and seizure frequency
values compared with baseline values (p<0.01). GNP+LCM
injections significantly decreased anxiety levels as well
(p<0.01). The findings obtained from in vivo imaging system
(IVIS) showed that LCM reached higher levels of brain
parenchyma in the presence of GNP (p<0.01). In
ultrastructural examinations, GNPs were found in the neuronal
structures after passing BBB endothelial cells. There were no
significant changes in hemogram values.

CONCLUSIONS: Our results suggest that GNP is an effective
transfer agent in terms of antiepileptogenic efficacy in the
passage of LCM through the BBB, and more importantly, the
application of low dose LCM as GNP+LCM strongly
influences the amplitude, and frequency of seizures.

Keywords:  Absence  epilepsy, gold nanoparticle,
electroencephalography, blood-brain barrier, lacosamide
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The Effect of Resveratrol on Penicillin-Induced

Epileptiform Activity

Mohamed Hassan Mohamud, Siileyman Emre Kocacan,
Mustafa Ayyildiz, Erdal Agar

Department of Physiology, Medical School, University of
Ondokuz Mayis, Samsun, Turkey

AIM: Resveratrol (3,5,4’-tri-hydroxy stilbene; RESV) is an
antioxidant polyphenolic compound. Studies have shown that
resveratrol has neuron protective effects in various
neurological diseases. The aim of this study was to investigate
the effect of resveratrol on penicillin-induced epileptiform
activity.

METHODS: Twenty-four male Wistar rats were used in our
study (n: 6). Epileptiform activity was induced by
administering 500 1U Penicillin-G to the cortex (intracortical)
in a volume of 2.5 microliters with a Hamilton microinjector.
Resveratrol was administered intraperitoneally at a dose of 25,
50, 100 mg/kg, respectively, after 30 minutes of penicillin
injection. This study was approved by the Animal Experiments
Local Ethics Committee (OMU HADYEK) and supported by
OMU Project Office (PYO.TIP. 1904.17.019). One-way
analysis of variance and Post Hoc Tukey tests were used for
statistical analysis.

RESULTS: Compared with the control group, Resveratrol (50
mg/kg) reduces significantly in spike frequency in between 30-
50 and 130-180 minutes (p<0.05). Resveratrol (25 mg/kg)
significantly decreased spike frequency between 130-140
minutes and Resveratrol (100 mg/kg) significantly decreased
spike frequency between 30 and 40 minutes (p<0.05). No
statistically significant difference was found between the
groups in terms of amplitude values (p>0.05).
CONCLUSION: Resveratrol showed anticonvulsant effect on
penicillin-induced epileptic activity. Further studies are
needed to explain the certain mechanism of anticonvulsant
effect of resveratrol on epilepsy.

Keywords: Resveratrol, Epilepsy, Penicillin, Rat
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Electroencephalographic Investigation of the Effects of
Ginkgo biloba on Spike-Wave Discharges in Rats with
Genetic Absence Epilepsy

Oznur Gedikli!, Mehmet Yildirim?

!Department of Physiology, Karadeniz Technical University,
Trabzon, Turkey

2Department of Physiology, Saglik Bilimleri University,
Istanbul, Turkey

AIM: Ginkgo biloba, which is widely used in the treatment of
some types of dementia and attention deficits, has been
reported to cause epileptic seizures. The aim of the present
study was to investigate the effects of chronic Ginkgo biloba
extract (EGb 761) on absence seizures and locomotor
behaviors in male WAG/RIj rats.

METHODS: 50, 100 and 200 or 400 mg/kg doses of EGb 761
were administered to male WAG/RIj rats with implanted EEG
electrodes by oral gavage for 28 days. Absence seizures were
evaluated on spike-wave discharges (SWDs) in EEG records
that were obtained for 4 hours each week. The number of,
mean duration and total duration of SWDs were determined
for the analyzes. Electrophysiological data were analyzed by
Wilcoxon test and locomotor data were analyzed by Mann-
Whitney U test. The study was conducted with the permission
of SBU Animal Experiments Local Ethics Committee 2017-
1054,

RESULTS: In the group treated with 400 mg/kg EGb 761, the
number and mean duration of SWD at the 1st and 7th doses
and the total SWD duration at the 1st, 7th and 14th doses were
significantly increased (p <0.05). In other experimental groups
treated with EGb 761 doses, there was no significant change
in locomotor activity in the open field and the rotarod tests.
CONCLUSION: Ginkgo biloba extract EGb 761 increased the
epileptic SWDs parameters of WAG/RIj rats at high doses
(400 mg/kg), causing a proconvulsant effect on absence
seizures. It should be noted that in epilepsy patients high-dose
applications of Ginkgo biloba extract EGb 761 may lead to an
increase in neuronal excitability.

This study was supported by TUBITAK (Project no:
1155348).

Keywords: Absence epilepsy, EEG, {Ginkgo biloba}, spike-
wave discharge, WAG/Rij rat
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The Effect of Hemopressin Combined To CB1 Receptor
Agonist and Antagonist on Epileptiform Activity in the
Pentylenetetrazole Kindling Rat Model

Ali Zaher Kamel Al Kaleel?, Hatice Aygin?, Lubna Adil
Kamil Kamil?, Yonca Kabak?, Sinem Beyazkiling Inal®,
Mustafa Ayyildizt, Aydin Him*, Erdal Agar!

!Department of Physiology, Faculty of Medicine, Ondokuz
Mayis University, Samsun, Turkey.

2Department of Physiology, Faculty of Medicine,
Gaziosmanpasa University, Tokat, Turkey

3Department of Pathology, Faculty of Veterinary Medicine,
Ondokuz Mayis University, Samsun, Turkey.

“Department of Physiology, Faculty of Medicine, Abant Izzet
Baysal University, Bolu, Turkey.

AIM: Hemopressin, o 9 amino acid nanopeptide derived from
a chain of hemoglobin. However, it is not clear whatever
hemopressin is agonist or antagonist of CB1 receptors. The
aim of this study was examined its interaction between CB1
receptor agonist and antagonist in pentylenetetrazole kindling
model.

METHOD: The animals were injected pentylenetetrazole
(PTZ) sub-convulsive dose (35mg/kg/ i.p) for three days per
week for a maximum 29 injections. Subsequently,
combination injection of hemopressin (0.6 pg) + AM-251
(0.50 pg), AM-251 (0.50 pg) + hemopressin (0.6 pg) and,
ACEA (7.5 pg) + hemopressin (0.6 pg) were administered. An
ECoG recording was started when the PTZ injected and last
for 30 minutes. The epileptiform activity frequency and
amplitude were analyzed.

RESULTS: The administration of hemopressin (0.6 pg) + AM-
251 (0.50 pg), significantly decreased the total number of
spike wave discharges (SWDs), the number of spikes in each
SWD and total SWDs time (p<0.05). While increased
myoclonic jerk latency compared with the control group
(p<0.05). The administration of AM-251 (0.50 pg) +
hemopressin (0.6 ug), significantly increased the total number
of SWDs and the number of spikes in each SWD (p<0.05),
while no significant difference in total SWDs time, spike
amplitude, seizure score and myoclonic jerk latency compared
with the control group (p>0.05). The administration of ACEA
(7.5 pg) + hemopressin (0.6 pg), significantly decreased the
total SWDs, spike counts and total SWDs time (p<0.05), while
significantly increased myoclonic jerk latency (p<0.05).

CONCLUSION: The hemopressin is acting as agonist of CB1
receptors in this model. When administered before the AM-
251, homopressin decreased epileptiform activity, however
when administered after AM-251 it increased epileptiform
activity. When administrated with ACEA epileptiform activity
was decreased suggesting that hemopressin acts as an agonist
of CBL receptor.

Keywords: Electrocorticography, Epilepsy, Hemopressin,
AM-251, ACEA, pentylenetetrazole
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Long-Term Dietary Probiotic Intake Ameliorates
Pentylenetetrazole-Induced  Epileptic ~ Seizures by

Reducing Oxidative Stress in Rats

Erkan Kiling?, Seyit Ankarali?, Didem Ayhan', Handan
Ankarali®, Ibrahim Ethem Torun®, Ayhan Cetinkaya®
!Department of Physiology, Bolu Abant 1zzet Baysal
University, Bolu, Turkey

2Department of Physiology, Istanbul Medeniyet University,
Istanbul, Turkey

SDepartment of Biostatistics and Medical Informatics,
Istanbul Medeniyet University, Istanbul, Turkey

AIM: Pathophysiology of epilepsy isn't fully understood but
the role of oxidative-stress in generation and progression of
epilepsy is known. Intestinal microbiota modulates function of
nervous system. A clinical case reported that fecal microbiota
transplantation prevented epileptic seizures. This case
reinforces hypothesis that microbiota may be protective in
epilepsy. We investigated effects of long-term dietary
probiotic-intake on seizures and oxidative-stress in
pentylenetetrazole-induced  seizure  model in  rats.
METHODS: Wistar male rat-weaners (30 days-old) were
separated into 4 groups as control (n=7), probiotic (n=12),
vehicle (n=12) and saline (n=12). Groups received 1ml/day
saline, 109cfu/iml/day probiotic mixture, 0,05mg/iml/day
inuline and 1ml/day saline by gavage for 60 days, respectively.
60 days later, except for control, groups received
intraperitoneal injection of 50 mg/kg pentylenetetrazole and
behaviors were videotaped for 30 min. Blood and brain
samples were collected 24 hours after pentylenetetrazole
injection. Seizures were assessed using Racine's scale. Oxidant
(TOS, disulfide) and antioxidant (TAS, native and total thiol)
parameters in plasma and brain samples were measured by
automated-colorimetric method. Data were compared by
Kruskal-wallis test.
RESULTS: In PTZ-treated groups, while 100% of rats in SF
and vehicle groups entered generalized tonic-clonic seizure
(stage-5), in probiotic group 91,6% of rats had generalized
tonic-clonic seizure. Probiotic-intake extended onset-times of
myoclonic-jerk and generalized tonic-clonic seizure (P=0,043;
P=0,018), it shortened duration of generalized tonic-clonic
seizure (P=0,009). Pentylenetetrazol increased plasma TOS
and disulfide concentrations (P=0,001; P=0,007), it reduced
native and total thiol concentrations (P=0,049; P=0,006),
without changing TAS concentrations. Probiotic-intake
decreased plasma TOS and disulfide concentrations (P=0,025;
P=0,045), and it increased native and total thiol concentrations
(P=0,035; P=0,046). Pentylenetetrazol increased brain TOS
concentration (P=0,001) without changing TAS concentration.
Probiotic-intake  decreased brain TOS concentration
(P=0,005).

CONCLUSION: When age-group of rats receiving probiotics
is considered, long-term probiotic-intake from childhood
demonstrated  anticonvulsant  effect on  behavioral
characteristics of epilepsy by improving epilepsy-impaired
oxidant/antioxidant balance. Regular probiotic-intake from
childhood may be a natural and effective approach for epilepsy
prophylaxis. Grant-number: 2018.08.02.1370 (BAIBU-BAP).

Keywords: Epilepsy, microbiota, oxidative stress, probiotic
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Effects of Selected Anti-epileptic Agents on Contractility of
Gastric Fundus Strips Isolated from Control Wistar and
Absence Epileptic WAG/Rij Rats

Arif Kamil Salihoglu, Aysegiil Kurt, Ahmet Ayar
Department of Physiology, Karadeniz Technical University
Faculty of Medicine, Trabzon, Turkey

AIM: Considering the high occurrence of gastrointestinal (GI)
functional impairment including upper Gl upset in epilepsy
and Gl-related side effects of anti-epileptic drugs, we aimed at
investigating possible effects of valproic acid, levetiracetam
and phenytoin on cholinergic agonist-induced contractions of
gastric fundus isolated from healthy Wistar and absence
epileptic Wistar Albino Glaxo/Rijswijk (WAG/Rij) rats.
METHODS: Fundus strips were mounted in organ bath
containing Tyrode solution (pH=7.4, 95% O2 + 5% CO2 at
37°C), and contractile responses to cholinergic stimulation
were tested with cumulatively-applied carbachol (CCh; 0.1,
0.3, 1 and 3 uM). In order to test the effects of anti-epileptics,
valproate (100puM, 300uM, 1mM, 3mM), levetiracetam
(100uM, 300uM, 1mM, 3mM) and phenytoin (10, 30, 100uM)
were applied cumulatively on CCh (3uM)-induced
contractions. Amplitude (mg) and area under the contraction
curve (AUC) data were assessed as contraction parameters
(AUC of 3uM CCh-induced contractions were regarded as
100% and drug effects were reported with reference to this).
Data were analysed by using repeated measures ANOVA and
Student's t-tests.

RESULTS: Mean amplitude (144.42%) and AUC values of
contractions of fundus strips isolated from WAG/RIj rats were
significantly higher than Wistars’ (n=21, p<0.05). Considering
the 3uM CCh-induced contractions; valproate [101+7, 82+12,
65+15, 53+16% (in Wistar group), 99+3, 1035, 10148,
97+11% (in WAGI/RIj group)]; levetiracetam [96+5, 9046,
83+6, 78+7% (Wistar), 104+4, 105+6, 105+7, 100+7%
(WAG/RIj)] and phenytoin [87+4, 5645, 28+8% (Wistar),
81+6, 5616, 35+7% (WAG/RIij, n=7 for each subgroup)]
exerted dose- and species-dependent effects. Phenytoin
provided significant effects in both rat groups (p<0.05) and
strongest relaxation effect (p<0.05).

CONCLUSION: The results from this in vitro study indicates
that particularly phenytoin among the tested anti-epileptics
agents caused relaxation of the fundus muscle. This effect may
implicate impairment of gastric accommodation reflex and
gastric emptying.

This study protocol was approved by Karadeniz Technical
University Animal Research Ethics Committee.
Keywords:  Antiepileptics, gastric  fundus, gastric
accommodation reflex, contractility, WAG/RIj rats
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Effect of Thymoquinone on Ischemia/Reperfusion Injury
in Isolated Hearts of Streptozotocin-Induced Diabetic Rats

Savas Ustiinova®, Aysu Kilig?, Huri Bulut®, ismail Meral?,
Inci Alican?
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Vakif University, Istanbul, Turkey
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AIM: Diabetic patients have a high risk of cardiovascular
diseases and cardiovascular complications which are the
leading causes of morbidity and mortality. Thymoquinone,
important bioactive component of black seed, has antioxidant
and antidiabetic effects, and decreases blood glucose by
increasing glucose use via increasing insulin secretion and
preventing glyconeogenesis. This study was designed to
investigate whether thymoginone had protective effects
against cardiac ischemia-reperfusion (IR) injury and oxidative
stress in isolated hearts of diabetic rats.

METHODS: Thirty-five male Wistar albino rats (7 in each
group) weighing 350-400 g were used. Animals were divided
into control, IR, thymoquinone (10 mg/kg, 1 ml po, for 30
days), diabetes (streptozotocin 65 mg/kg, ip) and
thymoquinone- or vehicle-treated diabetes+IR groups. After
20 minutes of stabilization; in control group 90 minutes
perfusion, in IR groups 30 minutes ischemia and 60 minutes
reperfusion were applied via Langendorff isolated heart
system. Blood and heart tissue samples were taken for
biochemical analysis and evaluated together with
cardiodynamic parameters. The data were evaluated by
Benforroni's multiple comparison test and p<0.05 was
considered significant.

RESULT: Thymoquinone decreased blood glucose levels
compared with diabetes group (p <0.001). End-diastolic
pressure increased with ischemia, left ventricular developed
pressure and max dp/dt decreased, thymoquinone treatment
revealed a significant (p <0.001) return of all parameters
compared to diabetic group. Thymoquinone also increased
insulin levels, which decreased in diabetes (p <0.01). Diabetes
increased cardiac injury markers CK-MB and NT-proBNP,
inflammation markers CRP, TNF-a, IL-6 and IL-1B,
endogenous antioxidants SOD and GSH, and these elevated
levels were reduced by thymoquinone (p <0.001).

CONCLUSIONS: Diabetes activates inflammatory and
oxidative mechanisms, causing cardiac damage and loss of
function, thymoquinone has a positive impact on both glucose
metabolism and cardiac performance, reducing the diabetes
induced damage.

This project was supported by SRP unit of Bezmialem Vakif
University with the project number of 9.2017/8.

Keywords: Diabetes mellitus, heart, ischemia/reperfusion,
oxidative damage, thymoquinone
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Electrocardiographic and Histopathologic Evaluations on
Possible Role of H3 Receptors in p-adrenergic Stimulation-
Induced Myocardial Damage in Mice

Hasan Fehmi Ozel*, Mustafa Ozbek?, Merve Temel?, H. Seda
Vatansever?

!Manisa Celal Bayar University, Physiology Department,
Manisa, Turkey

2Manisa Celal Bayar University, Histology and Embryology
Department, Manisa, Turkey

AIM: The present model deals with following questions: May
the B-adrenergic stimulant “isoproterenol” leading to
inflammatory/ischemic histopathologic changes in mice
myocardium cause electrocardiographic alternations, as well?
Additionally, may “isoproterenol” induced myocardial
ischemia be prevented by H3 receptor (H3R) agonist “Imetit”?

METHODS: Four groups of Balb-c mice are constituted
according to drugs given: Saline (SF), isoproterenol (1SO),
Imetit (IMT), and a combination of IMT+ISO. Pre-condition
lasted 7 days, for each days IMT and ISO+IMT groups were
pretreated with oral 10 mg/kg Imetit. In both groups of ISO
and ISO+IMT, 85 mg/kg isoproterenol was injected
subcutaneously on the last two days to induce myocardial
ischemia. At the end of pre-condition, two ECG leads are
obtained (lead-1 and “Z”) under Na-Pentobarbital (75 mg/kg)
+ Fentanyl (0.2 mg/kg) anesthesia. Hearts were removed for
histological evaluation: ventricular-wall sections were stained
with  Hematoxylin-Eosin  (H&E) for  morphological
examination, and tissue level of inflammatory parameters IL-
1B, TNF-alpha, MCP-1 were evaluated with indirect-
immunoperoxidase staining. Data were compared with the t-
test or Kruskal-Wallis test.

RESULTS: We found the J-wave area in lead-Z being a new
ECG marker for 1SO-induced myocardial ischemia. Both QJ
interval and QRS duration increased due to ischemia (1SO),
p<0,001 and p<0,05, respectively. H&E examination
supported ECG findings, MCP-1 increased in ischemic
myocardium (p<0,001) whereas IL-1p and TNF-a cytokines
were unchanged. These ECG and histological alterations were
not seen in pretreated animals with Imetit (IMT+ISO), except
MCP-1. Imetit alone (IMT) decreased both atrial and
ventricular conduction velocity therefore both PQ interval and
QRS duration are increased, p<0,05, and p<0,05 respectively.

CONCLUSION: The J wave area in lead-Z seems to be
sensitively correlated to the histological finding of ISO-
induced myocardial ischemia in mice. We considered that H3
receptor might present on membranes myocardial cells, basing
on increased PQ interval and increased QRS duration due to
H3 agonist Imetit.

Keywords: ECG, fare, H3 receptor, imetit, isoproterenol,
myocardial ischemia
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Erythrocyte Derived Nitric Oxide Production in

Pulmonary Arterial Hypertension
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AIM: Pulmonary arterial hypertension (PAH) is one of the rare
fatal disease which is characterized by abnormally high blood
pressure in the pulmonary artery. Major causes of the
increased pulmonary artery pressure include decreased plasma
NO (nitric oxide) levels due to decreased endothelial nitric
oxide synthase (eNOS) enzyme activity in pulmonary artery
endothelial cells. Erythrocytes have special importance that
determining the vascular resistance in pulmonary circulation:
NO released from endothelial cells in response to shear stress,
that only occurs by the presence of erythrocytes. Erythrocytes
constituently produce endothelial type NO under basal
conditions and contribute to NO pool in the vascular system
which has important roles on physiological systemic blood
flow regulation. It is not known whether erythrocyte eNOS
enzyme activation and NO production changes in PAH
patients.

METHODS: Packed of erythrocytes were isolated from two
different groups; healthy and PAH volunteers. Than packed
were re-suspended in Hepes solution at a hematocrit of 0.01
I/l. Sampling protocols were approved by local ethical
committees (06.02.2019/128). Intracellular NO, Ca+2 and
ROS levels and eNOS activation measured by flow cytometry.
Student-t test was used for evaluating the results. Statistical
significance was p<0.05.

RESULTS: Intracellular NO and ROS levels decreased in
PAH patients compared with healthy group (p<0.001; p<0.01).
Phosphorylated eNOS level also diminished in PAH patients
(p<0.001). However, there was no difference in intracellular
Ca+2 levels between two groups.

CONCLUSIONS: The results of the study suggest that in PAH
patients NO production in erythrocytes only diminished via
eNOS phosphorylation decrement rather than intracellular
Ca+2 changes.

Keywords:  Erythrocyte, Nitric
Pulmonary artery

Hypertension, oxide,
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The Effect of Heterochronic Parabiosis Model on VVascular
Responses of Thoracic Aorta in Aged Mice
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AIMS: We aimed to determine effect of parabiosis model on
vascular response of aged and young mice.

METHODS: In our study, young and old Balb/c mice were
used and separated into 6 groups as isochronic old (IP-0),
heterochronic old (HP-O), isochronic young (IP-Y),
heterochronic young (HP-Y), control young (C-Y) and control
old (C-