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Conferences

Conference 1

The Impact of Scientific Evolution on the Neurosciences

M. Gazi Yasargil

Yeditepe University, Medical School Hospital, Department of Brain
Surgery, Istanbul

It is not surprising that the invention of motor cars and airplanes
was not considered 2000 or even 200 years ago, due to the abs-
cence of their socio-economic necessity. However, it is surprising
that inventions for optic glasses and microscopes remained fairly
delayed, not only to advance scientific research, but also to help
those people with inherited or acquired weakness of their visual
functions.

It is indeed astonishing that Ibn al-Haytham (Alhazen 915-1039), as-
tronomer and mathematician, initially an engineer for hydraulics,
who examined such phenomena as the rainbow, atmospheric ref-
raction, mirror and lentiform crystals, and, notably, the anatomy
and physiology of the eye, and wrote the famous book on optics
(Kitab el-Menazir), which became widely influential in Europe, but
he failed to consider developing an optical aid. The first single lens
“spectacles” were manufactured in Florence, Italy (1303-1313), but
the demand for them remained low until the invention of cheap
books in the 17th century. The manufacture of sophisticated eye
glasses with individual diopters, the availability of contact lenses,
and finally laser surgery of the cornea, required 600 years of dili-
gent research.At the end of the 16th century and beginning of the
17th century simple microscopes and telescopes were constructed
in the Netherlands and Italy. Interestingly, periods of devastating
epidemics and several wars in Europe did not inhibit the incessant
endeavors of manufacturers, glass grinders, mathematicians, as-
tronomers, scientists, and even philosophers (Descartes, Spinoza).
The upheaval of the industrial revolution in England between 1770
and 1825 culminated in the production of achromatic microscopes
without spherical aberration. The formulation of the equation “an-
gular aperture” in 1880 by Ernst Abbe at Zeiss Company in Jena,
Germany, allowed the serial production of high quality microsco-
pes and telescopes. Advances in the entire field of neuroscien-
ces, particularly in integral neurophysiology, EEG, MEG,
angiography, CT, MRI and ultrasound technologies constitute
today the prime and essential components of neuro-diagnosis
and neuro-therapies. Within the past 50 years, neurosurgery has
experienced a great number of technological innovations, such
as the introduction of stereotactic technology, operating micros-
cope, bipolar coagulation technology, bipolar forceps, different
sizes and shapes of temporary and permanent vessel and ane-
urysm clips, microsutures, ultrasound devices to identify the
deep localized lesions, ultrasound microflowmeter, ultrasonic
suction, ultrasonic microdrill apparatus, high speed drill appara-
tus, flexible and rigid endoscopy technology, intraoperative sti-
mulation and monitoring technology, intraoperative tractography
using diffusion tensor mapping, and anisotropic diffusion weighted
MRI which provides spatial and directional information of the neu-

ronal fibers, gradient respondent gamma surgery, and intensity mo-
dulated radiation therapy. Modern operating rooms offer hitherto
unimagined technologies for the accurate targeting of the lesions,
and their complete elimination without endangering adjacent nor-
mal structures and functions. A great number of lesions localized
in so-called eloquent areas of the CNS, and defined as inoperable,
are, at the present time, explored on a routine basis and success-
fully treated in many centers. The above qualification of a fully
equipped department with a team of expert personnel represent
ideal working conditions.One of the axioms guiding open societies
is the issue of ethics, desiring us to respect the rights, freedom and
dignity of each individual and, in cases of illness, requiring us to ful-
fill each patient’s claim to equal benefit from advances in medicine
and surgery. Our professional goal is to further improve diagnostic
and therapeutic procedures, and to ensure their availability globally
to each and every individual.

Conference 2

Spreading Depolarization Waves in Injured Brain

Cenk Ayata

Harvard Medical School, Massachusetts General Hospital,
Neurovascular Research Lab &Department of Neurology, Boston,
MA, USA

Spreading depolarization are intense, slowly propagating waves of
neuronal and glial pandepolarization that emerge in an apparently
spontaneous fashion in injured brain regardless of the mode of in-
jury (ischemic, hemorrhagic, traumatic). Starting at the onset of in-
jury, recurrent spreading depolarizations continue to occur for
many days after injury with very high frequency. They worsen the
oxygen supply-demand mismatch by increasing the metabolic de-
mand and decreasing the blood flow. Therefore, spreading depola-
rizations are considered a clinically relevant therapeutic target in
various types of brain injury. However, pharmacological inhibition of
spreading depolarizations has clinically proven to be difficult to ac-
hieve without unwanted side effects. Instead, recent efforts have
turned to the origins of spreading depolarizations. If we develop a
better understanding of how and why spreading depolarizations
are triggered in the first place, we can perhaps implement measu-
res in neurocritical care that might minimize their occurrence. In
my talk, | will present data showing that oxygen supply-demand
mismatch transients trigger spreading depolarizations in suscep-
tible peri-infarct “hot zones.” Such supply-demand mismatch tran-
sients can be precipitated by transient reduction in oxygen supply,
such as during brief hypoxic or hypotensive events that are clini-
cally exceedingly common, or by transient increase in oxygen de-
mand, such as during functional activation, which is part of life. In
addition, | will present data showing that brief intracranial pressure
spikes, which are also very common in neurocritical care, are also
capable of triggering spreading depolarizations. | will finish by sum-
marizing the clinical implications of the data, and how it can be tes-
ted clinically.
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Conference 3

Asia Minor, Genes, and Fever

Ahmet Gl

istanbul University, istanbul Faculty of Medicine, Department of
Internal Medicine, Division of Rheumatology, istanbul, Turkey

Interaction with environment plays a critical role in shaping our ge-
netic variations. Especially, polymorphisms in the genes involved in
inflammatory response show regional variations and affect our
adaptation to the local environment by protecting integrity of our
body. Fever is one of the most important components of inflam-
matory response, and it is usually induced by pathogen- or danger-
associated danger signals during microbial infections. However,
mutations in some innate immune response genes are also res-
ponsible for hereditary fever syndromes, which are characterized
by recurrent and self-limited inflammatory episodes without an ob-
vious trigger. These conditions are now known as autoinflamma-
torydisorders. Familial Mediterranean fever is the most common
form of autoinflammatory disorders. It is associated with autoso-
mal recessively inherited MEFV gene variations, and prevalence of
the carriers of these variations is quite high in Eastern Mediterra-
nean populations, including those living in Asia Minor, reaching
20%. MEFV gene exon 10 variations result in increased activation
of interleukin-1 beta (IL-1B) in inflammatory cells by proteolytic
cleavage of its precursor by caspase 1 enzyme following triggers.
IL-183 is known as the strongest endogenous pyrogen and respon-
sible for fever and inflammatory response. Increased prevalence of
MEFV mutation carriers in the Eastern Mediterranean may result
from its accumulation through ages because of a selective hete-
rozygous advantage. Higher frequency of sickle cell anemia mutati-
ons in certain regions of Africa is considered to be associated with
a heterozygous advantage against malaria. Similarly, the MEFV va-
riants might have provided a selective advantage to populations li-
ving in Asia Minor and neighboring regions by protecting them
against pandemic infections with high mortalitysuch as smallpox
through overcoming specific immune evasion ways of microbes
with a higher inflammasome activity and IL-1Eproduction.

Conference 4

How Do We Masticate Without Eating Our Own Tongue?

Kemal S. Tirker

Kog¢ University School of Medicine, Department of Physiology,
istanbul, Turkey

Mastication has two fundamental control mechanisms: the central
pattern generator (CPG) that sets the pattern of mastication by al-
ternately sending action potentials to jaw opening and closing
muscles; and the peripheral controller that modulates the output of
the CPG and jaw muscle motoneurons so that optimum bite forces
are developed between the jaws. The peripheral control mecha-
nism includes the cutaneous and mucosal receptors that innervate
the lips and the oral mucosa, periodontal mechanoreceptors that
innervate the support tissues of the tooth root, and muscle spindles
in the jaw muscles. These receptors monitor chewing forces and mo-
dify the activity of muscles in the jaw, tongue and cheeks in order to
facilitate mastication and prevent damage to oral tissues. To inves-
tigate their connections to motoneurons that innervate jaw muscles,
we stimulate these receptors electrically and/or mechanically in con-
senting adult volunteers. The responses of the jaw muscles to the sti-
muli are recorded using intramuscular fine wire and surface

electromyography (EMG) electrodes. These studies contribute to a
better understanding of the neuronal circuitry of the masticatory
system and provide a scientific baseline from where the neurophy-
siological consequences of interventions that change the physical
relationship of the masticatory elementscan be investigated.
References
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Conference 5

Epigenetic Control of Endothelial Nitric Oxide Synthase Expression
and Its Role in Coronary Heart Disease

Markus Hecker

Department of Cardiovascular Physiology, Heidelberg University,
Germany

A single nucleotide polymorphism (SNP) within the promoter of the
endothelial nitric oxide (NO) synthase (NOS3) gene (T-786C,
rs2070744) adversely affects the response of endothelial cells
fromCC-genotypeindividuals to shear stressor the prototypic anti-
type 1 T-helper (Th1) cell cytokine interleukin-10. Homozygosity for
the C-allele, whichoccurs in about 12% of Caucasians, is a strong
predictor for coronary heart disease (CHD), polymyalgia rheumat-
ica or rheumatoid arthritis (RA).We have previously identified a
compensatory mechanisminvolving manganese-dependent super-
oxide dismutase that helps to maintain the bioavailability of en-
dothelial cell-derived NO. With the shear stress-dependent
increased release of 15-deoxy-A™"-prostaglandin J, (15d-PGJ5)
from CC- but not TT-genotype endothelial cells, we have charac-
terised anothercompensatory mechanism that may not only sup-
port the anti-inflammatory capacity of the CC-genotype endothelial
cells but also act as a novel general defence mechanism against
chronic inflammation. Correlating plasma 15d-PGJ, levels with the
severity of the disease in patients with CHD or RA support this no-
tion.

Moreover, data acquired quite recently point to a possible epige-
netic control of NOS3 expression through chromatin remodelling
that may differ in at least two aspects between CC- and TT-geno-
type endothelial cells. Having generated knock-in mice harbouring
the human C- or T-type NOS3 promoteron a disease-susceptible ge-
netic background, we will verify that the T-786C SNP of the human
NOS3 gene, if present,boosts the development of arteriosclerosis
and/or arthritis in these animals. The reason for this complex ex-
perimental approach is that instead of the 5’-GGC(TZC)GG-3’ motif
found in humans the murine Nos3promoter contains a 5’-GGCCAT-
3’motif so that the suspected critical CpG-dinucleotide cannot form.
Finally, we have begun to corroborate in an in vitro transmigration
model mimicking shear stress conditions at arteriosclerosis
predilection sites that the T-786C SNP of the human NOS3 gene not
only differentially affects monocyte-endothelial cell but also Thl
and Th17 cell-endothelial cell interaction, respectively, through 15d-
PGJ,. In a nutshell, due to the acquired compensatory mechanisms
the formerly adverse SNP in the promoter of the human NOS3 gene
may be viewed as a largely neutral mutation.
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Conference 6

Neuroplasticity in Substance Addiction

Tayfun Uzbay

Uskiidar University, Neuropsychopharmacology Application and
Research Center (NPARC), istanbul, Turkey

Substance abuse and addiction is increasingly understood as a neu-
robiological disorder where continuously abuse of addictive sub-
stances corrupts the normal circuitry of rewarding and adaptive
behaviors generating fromadaptive changes in central nervous sys-
tem (CNS) induced by these substances.Neuroplasticity can briefly
be defined as adaptive changes against internal and external stim-
uli in the brain’s neurons, and structural and functional alterations
in synapses formed by these neurons.If the changes are not con-
fined to a single neuron but reach the level of a synapse, the adap-
tive response formed may also be called “synaptic plasticity” (1).
Finally, neuroplasticity is a flexible re-organization, adaptation or
remodeling of mammalian brain carried out by changes in synap-
ticformation and elements. It is affected by endogenous, exogenous
and environmental stressful factors. While normal synaptic plas-
ticity is involved in several vital functions such as mind, memory,
learning, psychomotor performance and healthy behaviors, abnor-
mal neuroplasticity may cause some serious CNS disorders such as
addiction, depression, autism and schizophrenia. Long term poten-
tiation (LTP) formation in neurons is necessary for learning and it is
an adaptive response associated with synaptic plasticity. Because
learning and memory is an important part of brain neuroplasticity,
we can interpret the addiction as a negative neuroplasticity or a
negative neuronal adaptation appearing under a heavy stress de-
pending on toxic effects of continuously abused drugs in brain.In a
molecular and cellular level, addiction is a negative neuroadaptation
in some specific structures or pathways such as dopaminergic system
in brain (2). This statement may be related to neurodegeneration or
generates unusual, mutant or zombie (terrorist) neurons or both of
themin these specific brain regions (3). The process is directly gen-
erated and/or supported by chronic use of addictive agents.A treat-
ment that inhibits neurodegeneration andstimulates healthy
neurogenesis in damaged areas, and/or prevents to generate the
zombie/terrorist neurons or convertingthem to normal neuronsmay
provide a radical solution for this serious public health problem.

References

1. Uzbay IT. A New Approach to Etiopathogenezis of Depression: Neu-
roplasticity (Editor) NOVA Publishers, New York, USA, 2011.
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Conference 7

Extracellular ATP Signaling in Kidney Functions MAKE SENSE
Jens Leipziger

Institute of Biomedicine, Physiology, Aarhus University, Denmark

| will take you along a trail of own discoveries that have outlined an
auto- and paracrine signaling system that is necessary for proper
renal function. This system uses extracellular ATP, which is released

from renal epithelia to then stimulate membrane receptors (puri-
nergic P2X and P2Y). Multiple physiological stimuli exist that lead to
cellular ATP release and these will be discussed. Most intriguingly,
the flow of pre-urine along the renal tubule can be sensed by the
primary cilium. Its bending causes an increase of [Ca**]; and activa-
tes ATP secretion. Stimulation of purinergic receptors has prono-
unced effects on the ability to transport ions and water along the
entire renal tubule. These intra-renal purinergic signals work as en-
dogenous “diuretics”, i.e. they favor the excretion of urine. Impor-
tantly, the tubular lumen, i.e. the urinary space is an active signaling
compartment, from which renal functions are regulated. Eventu-
ally, evidence accumulates indicating that aberrant activation of
intra-renal purinergic signals are danger signals for the activation
of immune responses and are involved in renal damage, fibrosis and
loss of organ function.

Conference 8

Ca?-H* Coupling in the Heart: A Driver of Contractility,
Arrhythmia and Nuclear Signalling

Richard D Vaughan Jones

Burdon Sanderson Cardiac Science Centre, Department of Physio-
logy Anatomy & Genetics, Oxford, UK

H* ions are universal products of metabolism. In myocytes of the
heart, the intracellular H* concentration ([H'];) is kept close to 60nM
(pHi 7.20) by means of sarcolemmal H* extrusion on Na*-coupled
transporters such as Na/H exchange (NHE1). Extrusion is essential
because of the H* ion’s high chemical reactivity, although significant
fluctuations in [H*];do occur physiologically, and during clinical
events such as myocardial ischaemia/reperfusion. In the ventricu-
lar myocyte, there is an intimate positive coupling between Ca?* sig-
nalling and [H*]}, which can help to protect contractility during
periods of intracellular acidosis. If pronounced, acidosis can also
drive intracellular Ca?* overload, triggering pro-arrhythmogenic Ca?
waves. | will describe how myocardial [H*]; is regulated, emphasising
the importance of cytoplasmic histidyl dipeptides (HDPs) for diffu-
sively shuttling H* ions within individual cells. | will then focus on
three distinct mechanisms of myocardial Ca?*-H* coupling. One mec-
hanism, relies upon a rise of intracellular Na*, driven by [H"]; sti-
mulation of NHE1. This rise modulates sarcoplasmic reticulum (SR)
Ca**-loading, thereby regulating Ca? signalling and the triggering
ofCa?* waves. A second mechanism relies upon the exchange of
H*for Ca?* ions at intracellular buffers, particularly the HDPs. This
second mechanismmay be important for maintaining Ca%*-acti-
vated processes in the face of competitive inhibition by H* ions.
A third mechanism is associated with the counter transport by
HDPs of Ca?* and H* ions through nuclear pores, resulting in a co-
upling between nuclear Ca?* signalling and nuclear pH, a pheno-
menon that may be important for modulating gene transcription.
Overall, the combination of NHE1 activity andthe diffusive trans-
port of intracellular Ca?* and H*on HDPs, forms a fundamental
system in ventricular myocytes that controls the amplitude and
spatial distribution of Ca* within the SR and cytoplasm, and helps
to determine the pH of the nucleus.l will speculate on how this
system may become distorted in disease processes such as myo-
cardial ischaemia and heart failure.
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Symposia
Symposium 1: Current Studies in Experimental Epilepsy

$1.1 The Kindling Model of Epilepsy

Cafer Marangoz

Retired from the Department of Physiology, Medical Faculty,
Ondokuz Mayis University, Samsun, Turkey

Epilepsy is a very important disease manifested by recurrent pa-
roxysmal bursts of abnormal electrical brain activity. More than 50
million people worldwide suffer from epilepsy, and about 30% of
those affected have seizures that are resistant to treatment with
the currently available antiepileptic drugs. For development of new
and more effective drugs, and the study of mechanisms of the epi-
lepsies requires appropriate experimental models. A good model
for epilepsy should have certain features. Kindling has been exten-
sively studied as an epilepsy model of complex partial seizures with
secondary generalization. Kindling model of epilepsy iscreated by
the repeated subthreshold electrical stimuli or repeated subthres-
hold chemical stimuli. The aim one of the studies in our laboratory
was to reveal the effects of nitrendipine, levetiracetam and pheno-
barbital on kindling model. In order to induce kindling, three days
of the week (Mondays, Wednesdays and Fridays)35 mg/kg penty-
lenetetrazole was administered intra-peritoneally (i.p) until thea-
nimals kindled. Electrocorticographic activities were obtained from
awake animals and their convulsive behaviors were classified. Nit-
rendipine (5 mg/kg), 20 mg/kg levetiracetam and 10 mg/kg phe-
nobarbital significantly suppressed spike frequency in fully kindled
rats (p<0.05). Coadministrationof effective doses of 5 mg/kg nit-
rendipine and 20 mg/kg levetiracetam reduced epileptiform acti-
vityeffectively (p<0.05). Our aim in the second study was to
investigate the effect of carbenoxolone, a gap junction blocker, on
the anticonvulsant effect of phenytoin in pentylenetetrazole kin-
dled rats. Phenytoin decreased generalized seizure duration, total
spike number and seizure severity score (p<0.05). Carbenoxolone
and phenytoin have antiseizure effects in PTZ kindled rats. There
was no significant difference between the carbenoxolone + pheny-
toin combination and phenytoin in terms of generalized seizure du-
ration,total spike number and seizure stage (p>0.05). Our third
study showed a decrease in the CA1 hippocampal pyramidal neu-
rons numberof kindled rats (p<0.05).

$1.2 The Effects of Cannabinoids on Epileptiform Activity

Erdal Agar

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

Cannabinoids are a heterogeneous group of compounds, which can
be separated into three different groups: phytocannabinoids, en-
dogenous compounds known as endocannabinoids and synthetic
compounds. Cannabinoids involve many physiological and patho-
logical conditions in mammals. Cannabinoids exert protective ef-
fects in different neurodegenerative disorders, including epilepsy.
The cannabinoid system also plays a key role in regulating seizure
activity in brain through the activation of cannabinoid CB1 recep-
tors.Epilepsies are the most prevalent neurological disorder; they

are characterized by recurrent, unprovoked seizures. Epilepsies are
complex syndromes due to their multifactorial origins and manife-
stations. An abundant series of cannabinoid agonists and antago-
nists has been tested in in vivo and in vitro experimental models of
epileptic activity. A9tetrahydrocannabinoid (THC) andcannabimi-
metic compounds are anticonvulsant in various experimental mo-
dels of epilepsy. Cannabidiol (CBD) inhibited epileptiform activity
in vitro and reduced the severity and lethality of seizures in a penty-
lenetetrazole model of generalized seizures in vivo and tonic—clonic
seizures in acute pilocarpine and penicillin models of temporal lobe
and partial seizures. CBD, even at high doses, did not induce exci-
tatory effects or convulsions in rats. Despite the extensive accounts
of the antiepileptic effects of CBD, the mechanisms underlying
these effects are not well understood. The CB1lreceptor antagonist
AM251 disrupts the endocannabinoid tone by blocking CB1recep-
tor activation, which caused development of status epilepticus in
populations of epileptic neurons in the hippocampal neuronal cul-
ture and penicilinin duced epilepsy models whereas the CB1 re-
ceptor agonist, ACEA exhibits antiepileptic activity in the most of
experimental model of epilepsy. There are a few reports on the cli-
nical use of cannabinoid extracts as antiepileptics have been pub-
lished; it is unclear whether cannabinoids might be efficacious and
safe in the treatment of epilepsy.

$1.3 The Effect of Adenosine on Epileptiform Activity

Mehmet Yildirim

Department of Medical Physiology, Faculty of Medicine, Health
Sciences University,istanbul, Turkey

Adenosine is an inhibitory neuromodulator that suppress excitatory
synaptic communication between neurons. Because it is not a clas-
sical neurotransmitter, adenosine is neither stored in presynaptic
vesicles nor it affects only on synaptic area. It controls neuronal ac-
tivity through activation of Aq, Ay p, Ay and Az receptors. Adeno-
sine and its receptors are involved in different diseases and
disorders such as hypoxia, ischemia, inflammation, pain, Parkinson
and epilepsy.Epilepsy is a major public health problem affecting at
about 1% of the population. At the basis of epileptic seizures, there
is a loss of balance in neuronal excitability. It has been reported that
many neurotransmitters and neuromodulators can be associated
with this change in the neuronal excitability. In this context, it has
been suggested that adenosine may act as an endogenous anti-
convulsant. Many studies have reported a protective effect of ade-
nosine against epileptic seizure and epileptiform activity. For
examples, the daily systemic administration of adenosine prevents
the epileptic behavioral induced by pentylenetetrazole. Adenosine
also inhibits epileptiform activity induced by bicuculline in the rat
hippocampus. In our laboratory, we have compared the effects of
focal and intracerebroventricular (i.c.v.) administered adenosine (1,
10 and 100 pg/rat) on the penicillin-induced epileptiform activity in
rats. Our findings suggest that focal adenosine is more effective
than i.c.v. adenosine. In another study, we also found that adeno-
sine (100 pg/rat, i.c.) and nitric oxide may decrease penicillin-indu-
ced epileptiform activity in rats and that nitric oxide, at least in part,
may mediate the anticonvulsant effect of adenosine.Consistent with
the literature, our results indicate that adenosine has an inhibitory
effect on epileptiform activity.
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Symposium 2: Role of Neuronal and Non-neuronal Cell
Types in CNS Function in Health and Disease

$2.1 Optogenetic Manipulation of Neuronal Circuits Regulating
Feeding Behavior

Deniz Atasoy

istanbul Medipol University, Medical School, Department of
Physiology, istanbul, Turkey

New tools for mapping and manipulating molecularly defined neu-
ral circuits have improved the understanding of how the central ner-
vous system regulates appetite.tion of starvation-sensitive
agouti-related peptide (AGRP) neurons can rapidly elicit behavioral
state similar to food deprivation, which present an entry point for
reverse-engineering neural circuits for hunger. We mapped func-
tional synaptic interactions of AGRP neurons with multiple cell po-
pulations in mice and probed the contribution of these distinct
circuits to feeding behaviour using optogenetic and pharmacoge-
netic techniques. We have also developed tools for detailed struc-
tural analysis of AGRP neuronal connections using serial-section
electron microscopy. Our results characterized some basic features
of functional and anatomical circuit organization for AGRP axon pro-
jections.

$2.2 Comparison of Central and Peripheral Myelination Dynamics
Bilal Ersen Kerman
Istanbul Medipol University, REMER, istanbul, Turkey

Myelin is an insulating material that accelerates the electrical im-
pulse propagation along axons and that provides trophic support
to neurons.Dysmyelination or demyelination (improper develop-
ment or loss of myelin, respectively) occurs in many neurological
disorders, such as multiple sclerosis, Pelizaesus—Merzbacher disease
and other leukodystrophies leading to disruption of electrical im-
pulse conductivity, atrophy of neurons, and permanent functional
deficits.Myelin is produced by specialized glial cells: oligodendro-
cytes and Schwann cells. In the peripheral nervous system, Schwann
cells myelinate axons in one internode (myelinated region) and cell
ratio. Conversely, in the central nervous system, oligodendrocytes
send out processes to myelinate several internodes. Common mo-
lecular pathways and mechanical properties as well as significant
differences are observed for myelination within both systems. In
order to study myelin formation in detail, we are observing wrap-
ping of axons by both oligodendrocytes and Schwann cells in vitro
through live imaging.We observed that at the early stages of myeli-
nation, oligodendrocytes surveyed the environment and their
processes anchored on the axons. Next, these processes wrapped
around the axons and expanded to cover the entire internode.
These findings lead us to propose a novel myelination model, which
was named SARAPE. Previously, it was proposed that Schwann cells
wrapped the axons like a rolling carpet. In our initial observations,
Schwann cells interacted with axons in a dynamic fashion. We be-
lieve that comparing and contrasting myelination processes in both
systems will lead to better understanding of basic mechanisms of
myelination. We believe that this information will aid in develop-
ment of novel therapies against myelin disorders.

$2.3 The Role of Pericytes in Central Nervous System and Neuro-
degenerative Diseases

Yasemin Giirsoy-Ozdemir

Kog University, Medical School, Department of Neurology and Neu-
roscience, istanbul, Turkey

Pericytes are the cells of the blood brain barrier. They are localized
especially in the precapillar arterioles, capillaries and post capillary
venous system. They function in brain activity dependent bloods-
tream regulation (neurovascular coupling), maintenance of the
blood brain barrier integrity and angiogenesis. These cells express
genes associated with contractility similar to the smooth muscle
cells and have a role in the regulation of bloodstream in the vascu-
lar bed. They prevent full reperfusion in ischemic strokes (especially
in the case of reperfusion insult) by disrupting microcirculation as
a result of oxydative-nitrative effect. Their role in neurodegenera-
tive diseases like Alzheimer’s disease is well documented with re-
cent studies. Especially, loss of pericytes and increment of PDGF
which is a downstream product of pericytes in cerebrospinal fluid
and blood implies pericytes are involved in the development of neu-
rodegenerative diseases. In this talk, pathophysiology of pericytes
in central nervous system and neurodegenerative diseases will be
discussed.

Symposium 3: Thermal Stress and Physical Activity

$3.1 Thermal Stress and Physical Activity

Sanli Sadi Kurdak

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

It’sknown that in today’s world there are very serious campaigns
that inspire an active life style. Additionally, due to their intense
competitive calendar, athletes are obliged to train and compete at
all times throughout the year. During physical activity, approxi-
mately 25% of the energy released with metabolic reactions is used
to do active work. The remaining 75% is released as heat and this
energy causes the body temperature to increase. Because of this,
body temperature tends to proportionally increase with respect to
the type and intensity of the exercise during various types of phys-
ical activity. In warm blooded organisms that are programmed to
maintain life at around 37°C, the stability of the body temperature
is sustained through activation of some unique physiological mech-
anisms. Beside the changes in skin blood flow and sweating rate,
the entirety of the defense mechanisms that orient towards main-
taining body water electrolyte balance force the organ systems that
play a part in this process to work actively. The increase in meta-
bolic need during physical activity creates a significant stress fore-
most on the cardiovascular, respiratory and skeletal, but also on all
other organ systems. Besides the uncontrolled increase of body
temperature and the water-electrolyte imbalance, the addition of
problems in blood flow makes the maintenance of homeostatic con-
ditions harder during physical activity in high temperatures. Any
type of problem that may occur in this fragile balance, in the most
optimistic case, will decrease athletic performance and in some
cases cause life threatening issues. Deriving from this point, re-
searchers conducted studies to assess different strategies to over-
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come the problem of hyperthermia during physical activity. Among
these, active cooling strategies, sweating and proper hydration
methods and studies that address the treatment of problems that
arise after instances of hyperthermia and acclimatization are the
ones that stand out. The importance of having fundamental knowl-
edge on hyperthermia, exercise and thermoregulation mechanisms
to all bodies that participate in sportive activities in different scales
in maintaining athletic performance as well as protecting human
health, should not be forgotten.

$3.2 Football in Hot and Humid Conditions - Potential Threats and
Precautions

Kerem Tuncay Ozgiinen

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

In the world different sports are is played regardless of age, gender
and physical capacity. Even though most people perform sports for
recreational purposes, it can really be physically demanding at the
professional level. When we make a worldwide list of sports ac-
cording to their popularity, 8 of 10 post popular sports are played
outdoor and most of them are played either whole year or between
spring and autumn. Most popular sport of the list football, is gen-

erally played in hot seasons when the preseason preparation pe-
riod is included.Most energy liberated during physical activity ap-
pear as heat and must be dissipated from body surface to prevent
thermal damage to homeostasis. Even though under mild environ-
mental conditions excess heat can be liberated via evaporation, a
drastic increase in surrounding environmental temperature and es-
pecially humidity causes the body to gain heat instead of losing. It
is well known that the sweating rate almost increase instanta-
neously following the initiation of physical activity. It is important to
remember that there is a positive correlation between the sweat-
ing rate and the intensity of the physical activity. Both information
lead to a simple conclusion that throughout a high level physical ac-
tivity just as in a professional football match, fluid loss by evapora-
tion is inevitable. One of the threats to player’s health is if the
surrounding environment is humid enough then evaporation might
lead to vastly fluid loss rather than excess heat dissipation which in
turn causes an extra increase in body core temperature.It is known
that in hot and humid environments during a football match, some
players’ body core temperature might increase to levels that is de-
fined as profound hyperthermia. Such high values definitely raise
concerns for the well-being of the players. To minimize the adverse
effects of hot and humid conditions some preventive measures
must be taken. Proper hydration of the player, acclimation to envi-
ronment and cooling interventions before and during exercise are
some of the topics that will be discussed as prophylactic interven-
tions.
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Panels

Panel 1: Medical Simulation and Mathematical Modelling

Narin Derin?, Fatih Karaaslan?, Sezen Milli Avtan?

tAkdeniz University, Medical School, Department of Biophysics, An-
talya, Turkey

%[stanbul Saglik Mudurltga, SIMMERK Medikal Simiilasyon Merkezi,
istanbul, Turkey

Mathematical models in physiology are used to test hypothesis, to
understand any system as a whole and to predict/estimate the va-
lues of variables cannot be measured technically. Besides scientific
studies, mathematical models and simulators built by using these
models are also performed for medical education. The history of
medical simulation, the first medical simulation center in our co-
untry (Simmerk), contribution of simulation to medical education
and use of mathematical modelling in physiology will be discussed
in Medical Simulation and Mathematical Modelling titled panel in
42nd National Physiology Congress.

Panel 2: Europhysiology

Biennial Joint Physiology Meetings in Europe

Bayram Yilmaz!, Richard Vaughan-Jones?, Jens Leipziger® and Mar-
kus Hecker?

Yeditepe University, Medical School, Department of Physiology, Is-
tanbul

20xford University, Burdon Sanderson Cardiac Science Centre, De-
partment of Physiology Anatomy & Genetics, Oxford, UK

3Aarhus University, Institute of Biomedicine, Physiology, Denmark
“Heidelberg University, Department of Cardiovascular Physiology,
Germany

Earlier this year, the Physiological Society, the Scandinavian Physio-
logical Society, the Deutsche Physiologische Gesellschaft and the
Federation of European Physiological Societies (FEPS) initiated an
agreement to co-host a series of biennial joint meetings. The series
will begin in London, UK in 2018 and will subsequently be organised
in Berlin, Germany (2020) and Copenhagen, Denmark in 2022. The
Europhysiology meetings will replace the national meetings of the
respective societies. FEPS will always be a joint organiser of these
biennial meetings.The aim of the Europhysiology meetings is to
bring together the broader European physiology community and
promote collaboration among scientists. In the last two decades
physiology meetings have been challenged by evolving sub-discip-
linary and thematic meetings. In this exciting initiative, it is hoped
that participation of large numbers of physiologists accross Europe

will enable organizers to hold specific sessions and thematic sympo-
sia to represent all aspects of physiology. It is also expected that
these joint biennial meetings will attract scientists from other parts
of the world.In this panel, former President of the Physiological So-
ciety (Richard Vaughan-Jones), Representative of the Scandinavian
Physiological Society (Jens Leipziger) and President (Markus Hec-
ker) and Secretary General (Bayram Yilmaz) of FEPS will discuss
perspectives, challenges and opportunities of the Europhysiology
meetings with the Turkish physiologists.

Panel 3: Research University Identity, Quality Problems in PhD and
Residency Education and Search of Contemporary University in
Turkey

Cafer Marangoz', Seref Erdogan?, Giirkan Oztiirk3,Elif Sen*

! Ondokuz Mayis University, Medical School, Department of Physio-
logy, Emeritus, Samsun, Turkey

2 Cukurova University, Medical School, Department of Physiology,
Adana, Tukey

3 istanbul Medipol University, Medical School, Department of
Physiology, istanbul, Turkey

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

In the last 20 years, several countries have restructured their higher
education system and made new university legislation. European
Union member countries are continuing their efforts to increase
their number of world-class universities and to compete with the
best universities in the United States for global higher education.
In the process of restructuring higher education in Europe, there
are five main factors. They are autonomy, expansion of higher edu-
cation, market sensitivity (entrepreneurial and innovative univer-
sity),harmony and quality control. There have been a dramatic
increase in the number of new state and foundation universities in
Turkey in order to meet the increasing demand for higher educa-
tion, and this process is ongoing. Most of the newly established uni-
versities prioritize education, while setting infrastructure for
scientific research becoming a second priority. In addition, need and
employment of high profile researchers appears to be an important
problem. There has long been a quality concern in PhD education.
Residency training and education is usually programmed to educate
specialist doctors, and yet the efficiency of residency training to-
wards fostering research scientists is discussed. Particularly, there
have been problems in employment of residency trained doctors in
basic medical sciences. In this panel, problems and reorganization
of Turkish higher education system in line with trends in developed
countries and suggestions for improvement will be discussed.
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0co1

The Effect of Coenzyme Q10 on Absence Seizures and the Role of
Nitric Oxide Pathway in this Effect

Handan Giines, Ercan Ozdemir, Sefa Giiltiirk, Gékhan Arslan
Cumbhuriyet University Medical Faculty, Department of Physiology,
Sivas, Turkey

AIM: It is thought that, a dietary supplement Coenzyme Q10
(CoQ10) influence the nitric oxide pathway and decreased genera-
lized epileptic seizures. In this study, we have investigated effects of
CoQ10’s role on absence seizures and the role of nitric oxide path-
way in this disorder.

METHODS: Six months old WAG/Rij male rats with spontaneous sei-
zure activities were randomly divided into 12 groups (n=72). One
week after placing the electrodes for EEG recording, animals were
connected to the Powerlab data acquisition unit for observing the
spontaneous seizure activities. Three hours after the EEG recording,
the solvent of CoQ10 soybean oil (control group), CoQ10 (25, 50,
100 ve 200 mg/kg), L-arginine (500 ve 1000 mg/kg), 7-Nitroinda-
zole (25 ve 50 mg/kg) and combination of these drugs were applied
intraperitoneally (i.p.). EEG recording was started again after 15 min
and three more hours of recording was obtained. Seizure activities
recorded (total number of seizures, total seizure duration, total
number of spikes, the number of spikes per seizure, the average
duration per seizure) after the drugs were analyzed by comparison
with the pre-drug seizure activities.

RESULTS: CoQ10 (50 mg/kg and higher doses) and nitric oxide pre-
cursor L-arginine (500 ve 1000 mg/kg) increased the absence sei-
zures compared with the control group (p<0.05). On the other
hand, neuronal nitric oxide synthase inhibitor 7-Nitroindazole (25
and 50 mg/kg) reduced the seizures (p<0.01). The combination of
CoQ10 (200 mg/kg) + L-arginine (1000 mg/kg) was not significant in
comparison with the L-arginine which was administered alone
(p>0.05). CoQ10 repressed the effect of 7-Nitroindazole and was
brought closer to the control group values in the combination of
CoQ10 (200 mg/kg) + 7-nitroindazole (50 mg/kg) group.
CONCLUSIONS: We suggest that absence epileptic patients should
avoid the use of food supplements that have CoQ10 and/or cause
nitric oxide release.

0C02

The Role of T-Type Calcium Channels in Proconvulsant Effect of
Apelin-13 on Penicillin-Induced Epileptiform Activity

Durmus Ucar?, Gokhan Arslan?, Sabiha Kiibra Alici?,

Mustafa Ayyildiz3, Erdal Agar®

1Department of Physiology, Medical School, Gaziosmanpasa
University, Tokat, Turkey

’Department of Physiology, Medical School, Cumhuriyet
University, Sivas, Turkey

3Department of Physiology, Medical School, Ondokuz Mayis
University, Samsun, Turkey

AIM: Epilepsy is characterized by recurrent seizures that involves
abnormal, excessive and hypersynchronized electrical discharges of

neurons. It has been shown that the endogenous neuropeptide,
apelin-13 affect intracellular calcium level, suggesting apelin-13 may
act as a partial/weak agonist of Ca?* influx. The aim of this study
was to investigate the interaction of apelin-13 and a selective T-type
calcium channel blocker NNC 55-0396inpenicillin-induced epilepti-
formactivity.

METHODS: 35 male albino Wistar rats (180-240 g) were divided into
5 groups. Groups: 1-Control, 2-Apelin-13 (15 pg, i.c.v.), 3-NNC 55-
0396 (30 pg, i.c.), 4-Apelin-13 (15 pg, i.c.v.) + NNC 55-0396 (30 ug,
i.c.), and 5-NNC 55-0396 (30 pg, i.c.) + apelin-13 (15 pg, i.c.v.) (n=7
per group). Rats were placed in the stereotaxic frame after anest-
hetized by 1.25 g/kg urethane (i.p.). After drilling two holes on the
skull using a hand drill, the recording electrode were placed into
the holes and connected to the PowerlLab data acquisition system.
Substances were applied 30 min after penicillin (500 IU, 2.5 pl, i.c.)
injection. The data obtained were compared by One-Way ANOVA
with Post-Hoc Tukey test. p<0.05 was considered statistically signi-
ficant.

RESULTS: Apelin-13 increased the mean frequency of epileptiform
activity in 20th minuntil theend of theexperiments. NNC 55-0396
decreased the spike frequency in the 40th minute. The administra-
tion of NNC 55-0396 after apelin-13 reversed the proconvulsant ef-
fect of apelin-13 and caused a decrease in the spike frequency in
140th min. Interestingly, when apelin-13 was administrated 10 mi-
nutes after NNC 55-0396 injection, the proconvulsant effect of ape-
lin-13 was not observed. Even though, the mean spike frequency
was significantly decreased in the 60th min.

CONCLUSIONS: The proconvulsant effect of apelin-13 was blocked
by NNC 55-0396. Therefore, it is assumed that the proconvulsant
action of apelin-13 might be mediated by T-type calcium channels
in the experimental penicillin model of epilepsy.

0co3

Effects of Agomelatineon Penicillin-Induced Epilepsy with
Electrocorticogram and Blood Pressure

Sinem Muhsine Ethemoglu?, Burcu Seker?, Selim Kutlu?,

Bayram Yilmaz*

1School of Medicine, Department of Physiology, Yeditepe
University, istanbul, Turkey

2School of Medicine, Department of Physiology, Necmettin
Erbakan University, Konya, Turkey

AIM: Agomelatine is an antidepressant which has been in use since
20009. It is a synthetic analog of melatonin, so it binds to melatonin
receptors MT1 and MT2. In addition, agomelatine is an antagonist
of serotonin receptor 5-HT2c. Thus, it causes antidepressant effects
by increasing noradrenalin and dopamine concentrations. In this
study, we investigated the effects of agomelatine on epileptic acti-
vity and blood pressure changes in penicilin- induced experimental
epilepsy model.

METHODS: Forty adult male Spraque-Dawley rats were used in four
groups (n=10 /group). Control (tap water), 10 mg/kg Agomelatine,
50 mg/kg Agomelatine and 100 mg/kg Agomelatine (n=10). Ago-
melatine was administered by oral gavage for 14 days. After admi-
nistration of the last dose, animals were anesthesized with
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urethane (1,25 g/kg). Femoral artery was catheterized for blood
pressure measurement. Then, penicillin (5001U/2,5ul) was applied
intracortically to induce epileptic seizures. Electrocorticography was
recorded for 90 min through electrodes located on the somotomo-
tor cortex. Spike frequencies and amplitudes recorded were analy-
zed by One-Way ANOVA with LSD. P<0.05 was considered to be
statistically significant. RESULTS: Agomelatine at 50 mg/kg dose sig-
nificantly decreased spike fequency (p<0.001) at the end of 14 day
application period. On the other hand, amplitudes of spikes did not
significantly differ in any of the groups. Agomelatine administration
had no significant effect on mean blood pressure values recorded
from the femoral artery.

CONCLUSIONS: The most important finding of the present study is
that agomelatine (50 mg/kg) treatment for 14 days can have anti-
convulsant effects. These result suggest that Agomelatine may also
be used as an important antidepressant in epilepsy patients.This
project was supported by Necmettin Erbakan University Research
Fund (BAP #141318006).

0co4

The Combination of Nesfatin-1 and Phenytoin Has a Synergistic
Effect in Improving Seizure-induced Neuronal Damage and
Memory Dysfunction in Rats

Sevil Arabaci Tamer?, Tiirkan Koyuncuoglu?, Ayca Karag6z?,

Dilek Akakin?, Can Erzik3, Meral Yiksel*, Berrak C. Yegen!
!Marmara University School of Medicine, Department of
Physiology, istanbul, Turkey

2Marmara University School of Medicine, Department of Histology
and Embryology, istanbul, Turkey?

Marmara University School of Medicine, Department of Medical
Biology, istanbul, Turkey

*Marmara University Vocational School of Health Service, istanbul,
Tukey

AIM: Based on anti-inflammatory and anti-apoptotic effects of nes-
fatin-1 (NES) reported in several inflammatory models, we aimed
to investigate neuroprotective effects of nesfatin-1 on seizure-in-
duced neuronal injury.

METHODS: Following passive avoidance test (PAT), male Wistar
albino rats were divided into control (n=12) and pentylenetetra-
zole (PTZ)-induced seizure (n=72) groups. Thirty minutes prior to
PTZ (45 mg/kg; intraperitoneal, i.p.), NES (0.3, 1 or 3ug/kg/day),
phenytoin (PH, 40 mg/kg/day), PH + NES (0.3ug/kg/day) or sa-
line was injected i.p, and seizures were scored using Racine’s
scale. Treatments were repeated at 24th and 48th h of seizures.
At 72nd hour, PAT was repeated to evaluate memory function,
and rats were decapitated. Oxidative parameters, histological and
immunohistochemical evaluations were determined in brain tis-
sues. Statistical analysis was performed by ANOVA and Student’s
t tests.

RESULTS: Among PTZ groups, high percentage of rats with tonic-clo-
nic seizures and high average seizure-scores were reduced only in
PH+NES-treated group (p<0.05). Control rats avoided entrance to
dark-chamber in 5 min, while rats in PTZ groups entered in shorter
times, indicating memory dysfunction. NES (3 pg/kg/day) increa-

sed delay in entrance (p<0.05). Seizure-induced elevations in ma-
londialdehyde, nitric oxide and chemiluminescence levels were
depressed by NES- (0.3 pg/kg), and PH+NES-treated groups, while
all doses of NES, but not PH, elevated depleted glutathione level
(p<0.001). Neuronal degeneration in cerebral cortex, hippocampal
CA3 and dentate gyrus of saline-treated PTZ group (p<0.001) was
reduced in NES- (0.3 pg/kg), PH- and PH+NES-treated rats. Increa-
sed TUNEL-positive cells were determined in cortices of PTZ-admi-
nistered rats, but no significant difference was observed among
treatments. Increased glial fibrillary acidic protein immunolabelling
determined in cortex and hippocampal CA3 of PTZ-administered
group was reduced in NES- (0.3 pg/kg) and PH+NES-treated groups
(p<0.05).

CONCLUSIONS: Nesfatin-1 has a synergistic effect with phenytoin,
potentiating its anti-seizure effect along with an additional neu-
roprotection on seizure-induced oxidative brain injury.

0Co5

The Connection Between Sleep Spindles and Seizures in
Schizencephaly: A Case Report

Murat Kayabekir?, Mustafa Ceylan?, Ahmet Yalgin?,

Omercan Topaloglu*

1Regional Training and Research Hospital, Sleep Disorders Center,
Electrophysiology Laboratory, Erzurum, Turkey

2Neurology Clinic, Erzurum, Turkey

3Radiology Clinic, Erzurum, Turkey

4inénii University Medicine Faculty, Department of the
Endocrinology, Malatya, Turkey

AIM: The aim of this case report is to define the interaction bet-
ween sleep and epilepsy (and, sleep spindles and seizures), also the
importance of electrophysiological follow up in sleep laboratory and
correct diagnostic approach.

CASE: Sleep spindles are generated from the thalamus. Sleep spin-
dles and seizures originate from the same type of dynamical system.
It has been shown that antagonizing manipulations made on sleep
spindles had the same effect on seizures. Schizencephaly is a rare
congenital disorder of cell migration with defect in sulcation. It is
characterized by gray matter lined clefts.

RESULTS: 23 years old male patient was a student attending uni-
versity. He had complaints of short-term paresthesia in right arm at
daytime and morning. Brain MRI showed us “Cortical Heterotopia”
at left temporoparietal area. In polisomnography (PSG) analysis,
there were no sleep spindles, mostly there were delta wave oscil-
lations together with repeated seizures.

CONCLUSIONS: The absence of sleep spindles in PSG, presence
of epileptic seizures and somatic complaints of the patient to-
gether with the appearance of heterotopic area on brain MRI led
us to think about the influenced of associative thalamocortical
tracts. Subcortical heterotopic neurons due to schizencephaly
may be shown by MR tractography. As a result; this case is belie-
ved to be of importance with regard to understand the physio-
pathological basis of the relationship between sleep spindle and
epilepsy.
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Effects of Cannabinoid Receptor Blockers on Serum
Nesfatin-1/Nucb2 Levels in REM sleep Deprived Mice

Oktay Kaya®, M. Elif Yilmaz!, Sinasi Bayram?, Ozgiir Giindiiz?,
Giilnur Kizilay Ozfidan?, Levent Oztiirk?

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

’Department of Histology, Trakya University Faculty of Medicine,
Edirne, Turkey

3Department of Pharmacology, Trakya University Faculty of
Medicine, Edirne, Turkey

AIM: Recently, the effects of both nesfatin-1 and cannabinoid re-
ceptors on sleep, metabolism, and control of food intake have been
demonstrated (1,2). No previous study investigated the relationship
between cannabinoid receptor blockers and nesfatin-1 levels. In
this study, nesfatin-1, insulin and glucose levels were investigated in
72-hour REM sleep deprived balb/c mice after intraperitoneal ad-
ministration of a cannabinoid, WIN55,212,2 and cannabinoid re-
ceptor blockers (CB1 blocker AM251 and CB2 blocker SR144528).
METHODS: In total, 60 balb/c mice were exposed to 72 hours sleep
deprivation on modified flowerpot method. Groups and intraperi-
toneal drug administrations were as follows: Group 1 (control) re-
ceived injection of vehicle (78% saline+1% Ethanol+1% Tween
80+20% DMSO). Group 2 received WIN 55,212,2, Group 3 received
AM251 followed by WIN 55,212,2. Group 4 received SR144528 fol-
lowed by WIN 55,212,2 injection. Group 5 received only AM251.
Group 6 received only SR144528. Blood samples were collected 1 h
after drug administrations and prepared for biochemical measure-
ments. Glucose levels were measured by glucometer, whereas in-
sulin and nesfatin-1 levels were measured by ELISA.

RESULTS: There was no significant (>10%) weight change after 72-
hour REM sleep deprivation. Glucose and insulin levels were hig-
her in CB2 receptor antagonist groups compared to controls.
Nesfatin-1 levels were comparable among the groups.
CONCLUSIONS: We suggest that CB2 receptor antagonist led to in-
crease in blood glucose and insulin levels. Nesfatin-1 levels were
not affected from administration of cannabinoid agonist or anta-
gonists. This study was supported by TUBAP (2015/230).

0co7

Effect of Resveratrol on Diabetic Nephropathy

Duygu Altin?, Cigdem Ozer?, Aydan Babiil?, Sevim Ercan?,

Ergin Dilekoz3, GUlnur Take Kaplanoglu*

!Department of Physiology, Ufuk University Shool of Medicine,
Ankara, Turkey

’Department of Physiology,Gazi University School of Medicine,
Ankara,Turkey

3Department of Pharmacology,
Medicine,Ankara, Turkey
“Department of Histology and Embryology, Gazi University School of
Medicine,Ankara, Turkey

Gazi University School of

AIM: Resveratrol is known with its anticancer, anti-inflammatory,
antioxidative effects. The aim of present study was to investigate
morphologic, biochemical and functional effects of resveratrol on
diabetic nephropathy in streptozotocin diabetic rat model.

METHODS: Ethical Committee for the Use and Care of Laboratory
Animals of Gazi University approved the procedures used in this

10

study. 30 adult male Wistar albino rats weighing 250-300 g were
used in experiments. The rats were divided into 4 groups as follows:
1.Control, 2.Resveratrol, 3.Diabetes, 4.Diabetes+Resveratrol. Strep-
tozotocin(65 mg/kg in 0,1M in citrate buffer )was administered to
diabetes groups, citrate buffer was administered to control groups
intraperitoneally as a single dose. Two weeks after streptozotocin
administration, a basal blood glucose level above 250 mg/dl were
considered diabetic. Application of resveratrol (10/mg/kg/day dose
dissolved in 0.1M ethanol) or vehicle wasstarted 2 weeks after dia-
betes formation and continued through 8 weeks by using oral ga-
vage. At the end of experiments, rats were anaesthetized with
Rompun+ketamine(50+60-100mg/kg), and sacrificed by cardiac
puncture. During the study: Fasting blood glucose levels, renal
functions were analyzed and renal vascular responses and im-
munohistochemically, morphological research performed by
TEM, proinflammatory cytokines TGF-B, iNOS, eNOS, fibronectin le-
vels were measured. Kidney tissue oxidant (malondialdehyde,MDA)
and antioxidants (glutathione, GSH) parameters were studied, total
nitric oxide (NOx)levels were also determined. Results were statis-
tically analyzed by using Kruskal-Wallis and Mann-Whitney tests.
P<0.05 was considered to be statistically significant.

RESULTS: Fasting blood glucose, fluid intake, urine volume, ALP, ALT,
BUN and creatinine levels in blood were determined to increase in
diabetic groups and diminution in sodium level (p<0.05). But, app-
lication of resveratrol did not have any significant effect on these
parameters. In diabetic and resveratrol applied groups; Angiotensin
Il and Phenilephrine on perfussion pressure were not significant
when compared with the control. However both Angiotensin Il and
Phenilephrine effects were significantly decreased in Diabetes+Res-
veratrol(p<0.05). In the same group, vasodilator responses of
acetylcholine were found to significantly decreased (p<0.05). By res-
veratrol treatment, diabetes induced increased kidney MDA levels
were decreased (p<0.01) and GSH levels were increased (p<0.01),
but NOx levels were not significantly changed. Examination of TEM:
application of resveratrol significantly preserved diabetes-related
deteriorating renal tissue.

CONCLUSIONS: Increment of TGFB,fibronectin and iNOS immunre-
activity were partially decreased; however, decreased eNOS level
is increased with treatment of resveratrol.

This study was supported by Gazi University Scientific Research Pro-
jects Unit (01/2011-75).

0Co8

Investigation of Possible Effects of Exendine During Exposure to
Moderate Chronic Stress in Dehydroepiandrosterone-induced
Polycystic Ovary Syndrome in Rats

Burcu Kéksal', Ergiil Algin?, Tuba Ozgdger?, Azibe Yildiz?,

Nigar Vard:?, Ozlem Barutcu?, Sedat Yildiz!

!Department of Physiology, Inonu University, Malatya, Turkey
’Department of Physiology, Hacettepe University, Ankara, Turkey
3Department of Histology, Inonu University, Malatya, Turkey

AIM: Polycystic ovary syndrome (PCOS) is a disease leading to en-
docrine, metabolic and reproductive problems. Chronic stress in
women with PCOS causes to increase insulin resistance by affecting
hypothalamic-pituatary-gonadal and hypothalamic-pituatary-
adrenal axises. Nowadays insulin hormone analogs (Glucagon-like
peptide 1 (GLP) agonists) are investigated to decrease insulin resis-
tance. Exenatide (Exe-4) molecule is the best natural GLP-1 agonist



Turkish Society of Physiological Sciences
42" National Physiology Congress

and its affinity to GLP-1 receptors is high. It contributes to decrease
insulin resistance associated with PCOS by increasing pancreatic cell
mass, feeling of fullness and loss of weight. Despite the fact that
target of PCOS cure is to decrease insuline resistance and to adjust
androgen levels, stress situation of women with PCOS is not consi-
dered during the cure. For contributing to this problem and inves-
tigating effects of stress on PCOS, possible effects of Exe in
moderate chronic stress on cure of rats with PCOS induced by DHEA
was investigated.

METHODS: PCOS model; DHEA (6mg/100 g) in 0.2ml sesame oil was
applied subcutaneously to 21-days Sprague-Dawley rats until their
vaginal opening was observed. 0.2 ml sesame oil was injected sub-
cutaneously to rats in solution groups. Then vaginal smear was
taken from rats having vaginal opening and their cycles were ob-
served to check PCOS. Blood samples from tails of rats having cycle
deficits were taken and HOMA-IR values was calculated.Restric-
ted movement field for stress was applied to the rats with insulin
resistance during one hour in each day of 4 weeks. Exe-4
(10ug/kg/day) was applied intraperitoneally to the rats in stress
medium for four weeks. Effects of Exe-4 and chronic mild stress app-
lication on HOMA-IR, LH, FSH and corticosterone were investigated
after taking blood samples from the rats at the end of the applica-
tions. Moreover ovariums werehistologically investigated.
RESULTS: Administration of Exe-4 in stress situation increased
HOMA-IR, corticosterone level and duration of completing eustrus
cycle but it decreased number of total healthy folicules. Normal
Exe-4 dose in PCOS treatment during moderate chronic stress did
not have significant effect on insulin resistance and ovarium deficits.
CONCLUSIONS: Chronic stress has harmful effects on metabolic di-
seases like PCOS and limits effects of treatment agents in PCOS.

0Co9

The Effect of Tadalafil on Renal Fibrosis Induced by Ureteral
Obstruction

Selma Cirrik?, Erdal Benlit, Sema Nur Ayyildizt, Ersagun Karagtizel?,
Ayper Kagar?, Tevfik Noyan? Ali Ayyildiz?, Sibel Koktiirk®
!Department of Physiology, Faculty of Medicine, Ordu University,
Ordu, Turkey

’Department of Urology, Faculty of Medicine, Karadeniz Technical
University, Trabzon, Turkey

AIM: It has been reported that the cGMP increasing approaches
may improve kidney functions during acute and chronic renal fai-
lure. This study aimed to evaluate the possible therapeutic effects
of tadalafil, a specific inhibitor of cGMP degrading phosphodieste-
rase-5 (PDE5) enzyme on renal fibrosis induced by unilateral urete-
ral obstruction(UO).

METHODS: Male Sprague-Dawley rats (277.6+9.7 g) were divided
into sham-operated, UO, and tadalafil treated (10 mg/72 h, ig)
(UO+T). UO was induced by complete ligation of left urether and
the animals were sacrificed 14 days after the surgery. The kidney
samples were stained with hematoxylin-eosin and Masson’s trich-
rome stains. Both alpha-sma (smooth muscle actin) and TGF-Beta
(Transforming growth factor-beta) levels in kidney were determi-
ned by ELISA in addition to urinary cGMP level. Serum and urinary
creatinine were determined and creatinine clearance was calcula-
ted. Data were expressed as mean + SD and the statistical compa-
risons were performed by one-way ANOVA and Newman Keuls as a
post-hoc test.
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RESULTS: An increased collagen deposition, tubular dilation,
lymphocyte infiltration and necrosis was observed in UO group in
addition to increased alpha-sma level (from 0.41+0.06 to 1.21+0.12
mg/g protein; p<0.001). Tadalafil treatment decreased the collagen
deposition and alpha-sma level when compared to UO (p<0.05).
Tissue TGF-Beta content increased from 0.16+0.01 to 0.42 +0.02
ng/mg protein in UO group (p<0.01) and significantly decreased in
UO+T group (p<0.01). Urinary cGMP levels decreased in UO group
(p<0.05) and tadalafil treatment restored it to the range of controls.
Creatinine clearance decreased in UO group (p<0.001) and did not
change in treated animals.

CONCLUSIONS: Our results suggest that tadalafil treatment ame-
liorates renal fibrosis in UO by reducing TGF-Beta expression. Since
fibrosis was not completely prevented, no significant improvements
in kidney function were observed. However, tadalafil may have a
clinical importance to treat fibrosis induced by urinary stones.

0C10

8-br cADPR Suppresses the Renal Ischemia-Reperfusion Injury
Avhan Tanyeli', Ersen Eraslan?, Elif Polat?, Elif Polat?

!Department of Physiology, Faculty of Medicine, Atatiirk University,
Erzurum, Turkey,

2Department of Biochemistry, Faculty of Medicine, Atattirk University,
Erzurum, Turkey,

3Department of Histology and Embryology, Faculty of Medicine,
Atatlrk University, Erzurum, Turkey,

AIM: Renal ischemia-reperfusion (I/R) injury is a significant clinical
problem resulting in acute renal insufficiency. During I/R, increased
cytokines, reactive oxygen types and calcium accumulating causes
kidney injury. In this study, we examined the effects of nifedipine,
non-specific calcium channelantagonist, and 8-br-cADPR, TRPM2
ion channel antagonist, on renal I/R injury by using biochemical and
histopathological methods.

METHODS: A total of 60 Wistar albino rats were used in the study.
Group 1 is the control group. Group 2 sham; right kidney has been
dissected. Group 3 I/R; right kidney has been dissected, ischemia for
1 hour and reperfusion for 24 hours was applied to the left kidney.
The surgical processes in the 3rd group were applied to the animals
in Group 4, 5 and 6,respectively 4 mg/kg nifedipine, 4 mg/kg nifedi-
pine+40 ug/kg 8-br-cADPR and 4 mg/kg nifedipine+400 pg/kg 8-br-
cADPR were applied intraperitoneally before the commencement of
reperfusion. The differences were compared with the Tukey Post
Hoc Analysis following the OneWayANOVA test (P<0.05).

RESULTS: When compared to the control group; the levels of CD38,
cADPR, TNF-a, IL-1B8, MPO and MDA increasing in I/R group have
significantly decreased in the groups to which especially 8-br cADPR
was applied. The rennin level decreasing when compared to the
control group has meaningfully increased with the application of
high dosage 8-br cADPR. Significant changes did not occur in EPO le-
vels. In the histological examinations; the renal injury increasing
with I/R, caspase-3 expression and

TRPM2 ion canal distribution were decreased with the application
of calcium channel antagonists.

CONCLUSIONS: The oxidative injury, cytokine levels, caspase-3,
TRPM2 ion channel distribution and TRPM2 ion channelantagonist
increasing in I/R were suppressed with the application of 8-br cADPR.
This study has been supported by Ataturk University BAP
(2014/146).
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0OC11

Individual Variation of Leptin, Nesfatin-1 and Irisin Levels During
Aerobic Exercise Performed Morning and Night in Trained and Un-
trained Male Subjects

Sermin Algiil', 0guz Ozgelik?

YGzlncu YiIl University, Faculty of Medicine, Department of
Physiology, Van, Turkey

2Firat University, Faculty of Medicine, Department of Physiology,
Elazig, Turkey

AIM: Exercise is an important factor to regulate energy homeosta-
sis. However, it is unclear if exercise modify or have an effect on
energy homeostasis via stimulating energy-related hormones. Ske-
letal muscle and fat tissue are endocrine acting organs that produ-
ced leptin, nesfatin-1 and irisin hormones which regulate vital
physiological processes in energy-metabolic systems. We have in-
vestigated effects of acute aerobic exercise performed morning and
night on leptin, nesfatin-1 and irisin levels in trained and untrained
subjects.

METHODS: Thirty trained (18.3+0.1 years) and 30 untrained
(18.6+0.1 years) male subjects performed two aerobic running exer-
cise (3 days between test) to subjects’ 50-85% of maximal heart
rate for 30 min. The written informed consent approved by the ins-
titutional ethics committee were taken. Pre-post exercise venous
blood samples were taken and analyzed for leptin, nesfatin-1 and
irisin using a ELISA. Paired and unpaired t-tests used to analyse data
RESULTS: We observed increase in irisin levels in all subjects
(p<0.001). Significant increases observed in nesfatin-1 levels in night
exercise in both groups (p<0.05). Importantly, leptin and nesfatin-
1 levels varied among subjects. In trained and untrained groups,
leptin and nesfatin-1 levels increased in 4 (13%) vs 12 (40%) sub-
jects in morning and 9 (30%) vs 10 (33%) subjects in night exercise,
while they decreased in 5 (16%) vs 7 (23%) subjects in morning and
6 (20%) vs 3 (10%) subjects in night exercise, respectively.
CONCLUSIONS: Exercise may provide additional effects on increase
energy consumption via alteration of irisin levels. However, increase
in leptin and nesfatin-1 levels on reduction of food intake may not
be applicable due to individual variation. Interestingly, exercise-in-
duced energy imbalance was caused to be a decrease leptin and
nesfatin-1 levels that may increase in food intake in some subjects.
Consequently, exercise has strong beneficial effects on increased
energy consumption but not on appetite regulation.

0C12

Investigation of Hemorheological Parameters and Response to
Oxidative Stress Before and After the Treatment in Newly-
Diagnosed Patients with Chronic Obstructive Pulmonary Disease
Erhan Ugurlu!, Emine Kilic Toprak?, ilknur Can?, Yusuf Ekbic?,
Vural Kiglkatay?, Goksel Altinisik!,Melek Bor Kigiikatay?
'Pamukkale University, Faculty of Medicine, Department of Chest
Disease, Denizli, Turkey

’Pamukkale University, Faculty of Medicine, Department of
Physiology, Denizli, Turkey

AIM: Chronic obstructive pulmonary disease (COPD) is characteri-
zed by progressive airflow limitation associated with increased in-
flammatory response. Lungs are highly susceptible to oxidative
damage because of rich vascular bed and large surface area. The
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aim of the current study was to determine alterations in hemor-
heology (erythrocyte aggregation and deformability) and oxidative
stress (total oxidant/antioxidant status [TOS/TAS], oxidative stress
index [OSI]) in response to treatment in newly-diagnosed COPD pa-
tients.

METHODS: The study comprised 13 newly-diagnosed COPD pati-
ents (58.46+2.69 years), 12 controls (54.16%3.29 years). The seve-
rity of COPD was determined as stage | (n=3), stage Il (n=10)
according to Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guidelines. Short-acting beta-2 agonists was applied to stage
| COPD patients, stage Il patients were treated with long-acting an-
ticholinergics for 1 month. Hemorheological parameters were mea-
sured by an ektacytometer. TOS and TAS were determined using a
kit andOSI was calculated.

RESULTS: FEV1 and MEF 25/75 were increased after treatment
(p=0.046, p=0.045, respectively). TOS (30.67+3.84) and OSI of COPD
patients (2.25+0.29) were higher than controls (8.84+1.69,
0.58+0.13, respectively). TAS decreased after treatment. Differen-
ces were statistically significant (p=0.0001, p=0.033, respectively).
No alteration was observed in erythrocyte aggregation and defor-
mability.

CONCLUSIONS: According to the current treatment protocol for
stage I-1l COPD, only symptomatic treatment is applied and ste-
roids are not used for suppressing the inflammation. This treat-
ment does not seem to provide adequate contribution to the
reduction of oxidative stress and further decreases antioxidant
status as well. Based on the results of our study, it can be specu-
lated that usage of treatment methods which will decrease oxi-
dative stress and improve hemorheology might be a suitable
approach in patients with COPD.

0oc13

Investigation of Protective Effects of Alpha Crystallin Against
Ischemia-Reperfusion Induced Acute Lung Injury

Seda Kocak?, ibrahim Giiner!, Onur Yaman!, Nermin Yelmen?,
Elif Glizel?, Tuba Ekiz?, Emine Gllderen Sahin®

Department of Physiology, istanbul University, Cerrahpasa Faculty
of Medicine, istanbul, Turkey

’Department of Embryology and Histology, istanbul University,
Cerrahpasa Faculty of Medicine, istanbul, Turkey

AIM: This study aimed to investigate the protective effect of a-
crystallin against acute lung injury via oxidative stress parameters.
Antioxidant capacity of alpha crystallin, which is one of the main
lens proteins in vertebrates has shown in previous studies. THODS:
In our study, 24 Sprague-Dawley male rats were divided into three
groups: control, ischemia-reperfusion (IR), and alpha-crystalline+IR.
After anesthesia, infrarenal abdominal aorta (IAA) of control group
animals was dissected by closing incision and ischemia-reperfusion
was not applied. IAA of IR group animals were clamped for 90 minto
induce ischemia. Then, clamp was removed for 180 min of reper-
fusion. IR protocol was administered by giving alpha-crystalline(50
mg/100 g body weight) one hour before IR. To obtain bronchoal-
veolar lavage fluid (BALF), 5 ml physiological saline was administe-
red intratracheally. The liquid was withdrawn from the trachea until
90% or more of the given amount of saline solution was obtained.
This was applied three times. Extracted lung samples, blood, and
BALF were stored in -80°C for biochemical analysis. The findings ob-
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tained from biochemical studies were analyzed using GraphPad
Prism version 5.0 for Windows statistical software package. One-
Way ANOVA test followed by Bonferroni post hoc tests was used.
RESULTS: When we examined the ELISA analysis of lung
tissues,blood and BALF, oxidative parameters TOC and MDA of IR
group increased whereas SOD and TAC decreased. When alpha-
crystalline + IR was compared with the IR, MDA and TOC levels of
alpha crystalline+IR group decreased, SOD and TAC levels increa-
sed.When we compared lung tissues of IR group to alpha- crystal-
line+IR group, MDA (26.12+1.39 nm/100 mg protein; 18.54+0.71
nm/100 mg protein, p<0.001) and TOS levels (7.70+0.34 nm/ 100
mg protein, 5.62+0.30 nm/100 mg protein, pE0,01) decreased sig-
nificantly while SOD (20 25+1.55 ng/100 mg protein; 26.66 + 0.73
ng/100 mg protein, p<0.01) and TAC levels (14.91+ 1.46 U/100 mg
protein; 17.31+0.73 U/100 mg protein, p<0.01) increased signifi-
cantly.

CONCLUSIONS: All in all, our biochemical results concluded that
alpha crystalline may prevent acute lung injury induced by IR.

0C14

The Effects of Exercise on Vascular Responses in Type | Diabetic
Rats

Zihni Can?, Cengiz Unsal?

!Ministry of Food, Agriculture and Livestock, County Directorate of
Inegol, Bursa, Turkey

’Department of Physiology, Adnan Menderes University Faculty of
Veterinary Medicine, Aydin, Turkey

AIM: Diabetes Mellitus (DM) is a metabolic disorder with multi-
ethiologic nature characterized by the defects in insulin produc-
tion and the effects of insulin or both, leading disorders in
carbohydrate, fat, and protein metabolism. In the long-term, dia-
betes causes dysfunctions and damages in different tissues. It is
known that exercise has beneficial effects on the pathologies as-
sociated with DM. This study aims to evaluate the effects of mo-
derate swimming exercise on vascular responses in type-1
diabetic rats.

METHODS: The totally 36 male adult Wistar Albino rats were used
in this study. The groups in the experiment were generated as dia-
betes, diabetes + exercise, exercise and control. Streptozotocin (STZ)
(50 mg/kg, intraperitoneally) was given to induce T1D. The rats in
group diabetes + exercise and exercise only were subjected to 1 h
swimming exercise for 4 weeks after STZ injection. The initial and
final blood glucose levels and weekly body weight were measured.
In vitro thoracic aorta responses were recorded at the end of the ex-
periment.

RESULTS: A reduction in body weight of type-1 diabetic rats was de-
termined from week 1 to week 4 (p<0.001). Blood glucose levels
were significantly (p<0.001) greater in both type-1 diabetic groups
than in controls and group exercise, but swimming exercise did
not affect blood glucose levels of type-1 diabetic rats. No diffe-
rences between groups were found in the response of thoracic
aorta to norepinephrine and sodium nitroprusside. It was deter-
mined that highest relaxation response to acetylcholine was ob-
served in control and this response gradually decreased in group
diabetes + exercise, group exercise, and group diabetes. These
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differences were significant in the concentration of 1077, 10 ~® and
10-° mmol of acetylcholine (p=0.003, p<0.001, p=0.001, respecti-
vely).

CONCLUSIONS: It was observed that 4-week moderate swimming
exercise regimen corrected endothelium-dependent relaxation res-
ponses in type-1 diabetic rats.

0C15

What are the Mechanisms Mediating the Neuroprotective Effects
of Ozone in Diabetic Neuropathy?

Haydar Ali Erken?, Gllten Erken?, Raziye Akgilar?,
Fatma Emel Kogak?, Arzu Yay*, Hasan Simsek?,
Gozde Ozge Onder?, Aydin Akgilar5, Osman Geng?
'Balikesir University, Faculty of Medicine,
Physiology, Balikesir, Turkey

2Dumlupinar University, Faculty of Medicine, Department of
Physiology, Kiitahya, Turkey

3Dumlupinar University, Faculty of Medicine, Department of
Biochemistry, Kiitahya, Turkey

“Erciyes University, Faculty of Medicine, Department of Histology
and Embryology, Kayseri, Turkey

*Dumlupinar University, Faculty of Medicine,
Research Unit, Kiitahya, Turkey

Department of

Experimental

AIM: Ozone, which has therapeutic effect in many pathologies, par-
tially prevented diabetic neuropathy in rats in our previous study. In
the present study, it was investigated that the mechanisms media-
ting the neuroprotective effects of ozone in diabetic neuropathy.mly
divided into 6 groups (n=7): control (C), ozone (O), diabetic (D),
ozone-treated diabetic (DO), insulin-treated diabetic (DI), and
ozone- and insulin-treated diabetic (DOI). Diabetes was induced by
a single injection of streptozotocin (60 mg/kg, i.p.), after which in-
sulin was administered (3 IU, i.p., once a day) to the DI and DOI gro-
ups for 6 weeks, and 1.1 mg/kg (50 ug/ml, i.p., once a day) ozone
was given to the O, DO, and DOI groups for 6 weeks. 6 weeks after
the induction of diabetes, the electrophysiological, biochemical and
histopathological tests were made. Data were analysed using the
one way ANOVA and post hoc Tukey tests. p<0.05 was considered
statistically significant.

RESULTS: While the blood glucose, HbAlc, plasma total oxidant sta-
tus, oxidative stress index and apoptotic cell number of the D group
were significantly higher than the C and O groups, the same values
of DO, DI and DOI groups were significantly lower than the D group.
While the nerve conduction velocity, amplitude of compound ac-
tion potential, axon number and endoneural capillary number of
the D group were significantly lower than the C and O groups, the
same values of DO, DI and DOI groups were significantly higher than
the D group.

CONCLUSIONS: Consistent with previous studies, ozone reduced
the blood glucose and HbA1c levels, and partially prevented diabe-
tic neuropathy in this study. These findings indicate that the neu-
roprotective effect of ozone in diabetic neuropathy are mediated
through oxidative stress, vascular and apoptotic mechanisms. We
believe that ozone, as a potential therapeutic agent for diabetic
neuropathy, a focus on ozone and a molecule to be investigated in
detail.
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0C16

Silencing HMGB1 Expression Inhibits Myocardial Apoptosis-
induced by Doxorubicin via TLR4 Dependent Manner Through
MAPK Signal Transduction

Eylem Taskin Giiven?, Celal Giiven?, Melda Sariman?,

Zeliha Emrence®, Sema Abaci?, Neslihan Sirma Ekmekgi®,

Handan Akgakaya*

The Department of Physiotherapy and Rehabilitation, School of He-
alth Sciences, Istanbul Bilim University, Istanbul, Turkey

2The Department of Biophysics, Faculty of Medicine, University of
Adiyaman, Adiyaman, Turkey

3The Department of Genetics, Institute of Experimental Medicine,
University of Istanbul, istanbul, Turkey

“The Department of Biophysics, Faculty of Medicine, University of
Istanbul, istanbul, Turkey

AIM: Doxorubisin (DOX) istoxic on many tissuesincluding the heart,
but is an anticancer drug widely used for cancer treatment. It is not
still completely understood the mechanism of DOX-induced heart
failure. It, therefore, has not been developed a treatment for DOX-
induced heart failure. High mobility group box 1 (HMGB1) which is
a chromatin protein highly conservative among the species and
AMP-activated kinase (AMPK) have connection between cell’s sur-
vival and death pathways. The aim of the study was to investigate
whether DOX -induced heart failure mediates HMGB1 to initiate
the apoptosis through (AMPK-a1) or not.

METHODS: It was created 4 groups as a control, HMGB1 inhibition
(HMGB1), DOX, HMGB1+DOX by using H9c2 cell line. Silencing
HMGB1 expression was performed by using spesific small interfering
RNA (10 nM). DOX was used at 2 uM concentration for 36 and 48
hours. The silencing HMGB1 and DOX were performed cotreatment.
Western blot and qRT-PCR identify protein and genes expressions re-
lated to apoptosis. Apoptosis was determined by TUNEL and FITC-
IETD-FMK. Statistical analysis was performed by one-way-ANOVA.
RESULTS: ERK1/2 and AMPK gene expressions were down by DOX,
although P38 expression was high by DOX. HMGB1+DOX inhibition
caused to low expression of ERK1/2, AMPK but not P38 gene exp-
ression. Although DOX gave rise to decrease AMPK, P-AMPK,
ERK1/2, PERK1/2, P38, JNK protein expressions, increase caspase-
3 protein expression, HMGB1+DOX inhibition led to increase AMPK,
P-AMPK, ERK1/2, PERK1/2, P38, JNK and decrease caspase-3 pro-
tein expression. The number of TUNEL positive and active caspase
8 cells at ADR group was higher than control and HMGB1 (p<0.01).
However, the number of TUNEL positive and active caspase-8 cells
at HMGB1+DOX was lower vs DOX group (p<0.01).

CONCLUSIONS: HMGB1 plays important role as amplifying on DOX
toxicity on heart by TLR4 via MAPK signal transduction.

This study was supported by TUBITAK (1145118).

0C17

The Effect of Resveratrol and Glibenclamide on Ischemia/
Reperfusion Induced Arrhythmias in STZ-induced Diabetic Rats
Salih Tung Kaya®, Ogulcan Talat Ozaslan?, Didem Eksioglu?,

Firdevs Erim?, Selcuk Yasar?, Omer Bozdogan?

Faculty of Arts and Science, Biology Department, Duzce University,
Duzce, Turkey

2Faculty of Arts and Science, Biology Department, Abant izzet
Baysal University, Bolu, Turkey

AIM: Diabetes mellitus is highly associated with cardiovascular com-
plications, which is one of the major causes of morbidity and mor-
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tality in developing countries.The present study was aimed to in-
vestigate the effect of resveratrol alone and its combination with
glibenclamide on ischemia and reperfusion induced arrhythmias in
STZ-induced diabetic rats.

METHODS: In this study, 37 male Sprague Dawley rats, 4-5 months
of age, were used. Diabetes mellitus was induced by intraperito-
neal injection of STZ (65 mg/kg). Blood glucose levels above 250
mg/dl were accepted as diabetic. Resveratrol (5 mg/kg, ip) and gli-
benclamide (5 mg/kg, ip) were freshly prepared and daily adminis-
trated for 6 week. Heart rate, blood pressure incidence of
arrhythmias and arrhythmias score were determined. The arrhyth-
mias was identified in accordance with the Lambeth Conventions
(3). Data was analyzed by one-way ANOVA with LSD post hoc test.
RESULTS: Resveratrol and its combination with glibenclamide re-
sulted in significantly decreased arrhythmia score at reperfusion
(p<0.05). Arrhythmic period, duration of other types of arrhyth-
mia and incidence of other types of arrhythmias during reperfu-
sion were found to be significantly decreased in diabetic rats
treated with resveratrol and its combination with glibenclamide
(p< 0.05).

CONCLUSIONS: Arrhythmia score and incidence of arrhythmias
during reperfusion were decreased in diabetic rats receiving res-
veratrol and its combination with glibenclamide. Further studies
are needed to understand the underlying mechanism of cardio
protective effect of resveratrol in diabetes mellitus. This study was
supported by the Abant izzet Baysal University Research Fund.
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Effects of Quercetin on Cyclophosphamide-induced Cardiotoxicity
in Rats

Volkan Gelen?!, Emin Sengiil2, Semin Gedikli®, Seckin Ozkanlar?,
Cihan Gur*, Adem Kara?®, Fikret Celebi?, Ali Cinar?

IKafkas University Veterinary Faculty Department of Physiology,
Kars, Turkey

2Atatiirk University Veterinary Faculty Department of Physiology,
Erzurum, Turkey

3Atatirk University Veterinary Faculty Department of Histology,
Erzurum, Turkey

“Atattirk University Veterinary Faculty Department of Biochemistry,
Erzurum, Turkey

AIM: Cyclophosphamide (CYP) is an anti-carcinogenic substance and
causes cardiotoxicity and disorders of vascular contraction-relaxa-
tion mechanism. The study aimed to investigate protective effects
of Quercetin(Q) on cardiac injury and thoracic aorta smooth muscle
contraction-relaxation responses in the CYP-induced rat model.
METHODS: In our study, we used 40-male Sprague-Dawley rats
(200-250g).Rats were assigned to five groups(8 each group): Con-
trol, CYP, Q50+CYP, Q100+CYP and Q100. For seven days, the con-
trol group was given intragastric(i.g.) the cornoil(1ml) as solvent of
Q. CYP group was given cornoil for seven days and given intraperi-
toneal(i.p.) single-dose of CYP(200mg/kg) on the seventh day. Rats
in groups Q50+CYP and Q100+CYP were given 50 and 100mg/kg
dose of Q(i.g.) dissolved in cornoil for 7 days. These two groups rats
were given a single dose of

CYP(200mg/kg,i.p.) on the seventh day. Rats in Q100 group was
given 100mg/kg dose of Q for seven days. On the eighth day of ex-
periment, blood and tissue samples were collected from all groups
of rats after sacrification. In blood samples, the levels of Troponin-
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I, CK and CK-MB were measured.Heart tissues were used for bioc-
hemical and histopathological evaluation. Aortic tissues were used
in the isolated-organ bath system to examinephenylephrine(PH)-
induced contraction and acetylcholine(ACh)-induced relaxation.
Collected data were analyzed using Tukey Test in ANOVA.
RESULTS: Level of MDA in CYP and Q100+CYP groups were signifi-
cantly increased compared with control group(p<0.0001). SOD ac-
tivity and GSH levels were significantly decreased in CYP group
compared to control and Q100+CYP groups(p<0.0001). In isolated-
organbath system, the contraction and relaxation responses of aor-
tic tissue were evaluated according to PH(10°-10-5M) and
ACh(10-6M) doses of and inducing sequences. Responses coming
from CYP group were decreased significantly compared to other
groups(p<0.05). Serum Troponin-I, CK-MB and CK levels significantly
increased in CYP group compared to other groups(p<0.05). The hi-
stopathological examination of cardiac tissue showed that CYP
group has considerably myositis and myofibril degeneration in ad-
dition to dramatically increasing apoptotic cell density compared
to other groups (p<0.05).

CONCLUSIONS: The present findings revealed that especially hig-
her dose of Q has preventive effect on degenerative and toxic ef-
fects of CYP of the heart and thoracic aorta tissues.

0C19

The Effect of Phenoxybenzamine to Decreased Heart Muscle
Contractility After in vitro Constituted Ischemia

Zlsik Solak Gérmiis', Hatice Solak?, Raviye Ozen Koca?,

Zafer Sahin?, Selim Kutlu?, Niyazi Gormis?

!Department of Physiology, Necmettin Erbakan University,

Meram Faculty of Medicine, Konya, Turkey

’Department of Cardiovascular Surgery, Necmettin Erbakan
University, Meram Faculty of Medicine, Konya, Turkey

AIM: An ischemia-reperfusion injury may occur in heart myocar-
dium following open heart surgery. This may cause mortality after
cardiac surgery due to diminished contractility of the heart. Phe-
noxybenzamine is an agent causing vascular dilatation and has po-
sitive inotropic and chronotropic effects. In this study effects of
phenoxybenzamineon heart muscle has been investigated by an in
vitro study designed with ischemia-reperfusion injury model on
human atrium.

METHODS: Patients were divided into 4 groups: Phenoxybenzamine
control, ischemia hypotermia control, ischemia-hypotermia phe-
noxybenzamine (treatment), phenoxybenzamine ischemia-hypo-
termia (prophylactic). In all groups atrium tissues are placed into
isolated organ bath and washed for 3 hto diminish the anaesthetic
agents. Cumulative dose of H202 was introduced to establish isc-
hemia. Adrenaline 0.5mg/ml was put in tissue cabs for producing
isovolumetric contractions. Contraction width measurements
were used as contraction parameters. Friedman and Kruskal Wal-
lis tests were used for statistical evaluation.RESULTS: Inhibition
of contraction was statistically significant at the first dose of Phe-
noxybenzamine following the initial administration of adrenaline
in control group. In ischemia hypotermia control group H202 di-
minished the contractions occured by administration of first dose
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adrenaline which was aggravated by second adrenaline. In treat-
ment group diminished atrium contractions caused by ischemia-
hypotermia was significantly elevated after phenoxybenzamine. In
prophylactic group contractions were almost normal and statisti-
cally meaningful after initial phenoxybenzamine administration be-
yond cooling and ischemia caused by all doses of H202. Adrenaline
induced contractions were also elevated after ischemia-hypoter-
mia.

CONCLUSIONS: Results of this study showed that preoperative ad-
ministration of phenoxybenzamine may prevent negative inotropic
effect of ischemia induced injury in human heart. By the help of ad-
ditional vasodilator effect at splanchnic vasculature phenoxyben-
zamine may be useful in patients with low cardiac output after
cardiac surgery.
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The Effect of an Angiotensin Il AT1 Receptor Antagonist, L-158,809,
on Baroreflex Sensitivity in Conscious Two-kidney, One-clip
Hypertensive Rats

Besim Ozaykan, Zehra Giil Kogakli

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

AIM: The mechanism by which baroreflex sensitivity decreases in
2K1C hypertensive rats is not clear. In this study, we aimed to de-
termine if angiotensin Il (ANG II) contributes to decrease the baro-
reflex sensitivity in 2K1C hypertension, by using L-158,809, an ANG
Il type 1 (AT1) receptor antagonist.

METHODS: 2K1C rats or their sham operated (SO) controls were
given L-158,809 (0.3 mg/kg/d, oral gavage) or vehicle for 7 days,
two weeks after clipping or sham operation. Then, baseline blood
pressure was measured and the last dose of L-158,809 or vehicle
was given (i.v.) one day after femoral artery and vein cannulation.
Later, baroreflex sensitivity was measured by pharmacological (Ox-
ford) method before and after B1 blockade by atenolol (1 mg/kg).
Statistical analysis was performed by using either two-way ANOVA
or Mann-Whitney U test with alpha correction. The significance
level was considered as p<0.05.

RESULTS: L-158,809 decreased blood pressure in 2K1C rats (p<0.05).
1) The baroreflex sensitivity before B1 blockade: L-158,809 increa-
sed bradycardic response of baroreflex in the rats [F(1,38)=5.166,
p<0.05]. There was an interaction between clipping and L-158,809
for their effects on tachycardic response of baroreflex [for the inte-
raction F(1,42)=11.870, p=0.001)]. Tachycardic response was grea-
ter in 2K1C rats than in SO rats under L-158,809 treatment (p<0.05).
2) The baroreflex sensitivity after 1 blockade: Clipping decreased
parasympathetic bradycardic response of baroreflex (p<0.05). L-
158,809 increased this bradycardic response in 2K1C rats (p<0.05).
CONCLUSIONS: Our findings show that ANG Il contributes to dec-
rease the baroreflex sensitivity in 2K1C hypertensive rats by type
1 (AT1) receptors. This is because an ANG Il AT1 antagonist L-
158,809 increased the tachycardic response of baroreflex by inver-
ting the decreasing tendency of the response and the bradycardic
response of parasympathetic baroreflex in clipped rats.
Acknowledgement: This study was supported by Merck Sharp &
Dohme, Co., Inc., whichsupplied L-158,809 as a gift.
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Effect of Caffeine on Vascular Smooth Muscle Cell Proliferation
and Calcium Level

Ayse Dogan, Zehra Gl Kogakli, Zehra Cigek, Kibra Akillioglu,

Halil Sener, Osman Saglam

Department of Medical Physiology, Cukurova University,

Adana, Turkey

AIM: Caffeine has been reported to reduce vascular smooth muscle
cell proliferation. Increasing intracellular calcium suggests the role
of vascular smooth muscle cell proliferation. In this study, we aimed
to investigate caffeine’s effects of the vascular smooth muscle cell
proliferation and intracellular calcium levels.

METHODS: In our study, Wistar male rats (180-200 g) were used for
animal experiments. Primary culture cells were obtained from aor-
tic smooth muscle tissue of rats. The number of cells per milliliter
was determined by counting the cells obtained on thoma counting
chamber. The cultivation was homogeneously made into ninety-six
culture vessels in equal numbers. After 24 h of incubation, the cells
were treated with 10 uM, 100 uM and 1000 uM caffeine. At the
end of 24 h of incubation period, cell proliferation and viability were
assessed spectrophotometrically by MTT (tetrazolium salt 3-[4,5-
dimethythiazol-2-yl]-2,5-diphenyltetrazolium bromide). Intracellu-
lar calcium level was measured by cell microspectroflorometric
method. Before measurement the cells were plated on coverslips of
24 mm diameter. Calcium indicator Fura 2- AM was incubated for 1
h at 37 °C. The cells were administered 1000 uM caffeine during
measurement. The data which were analyzed by ANOVA and paired
t-tests were handled with SPSS.

RESULTS: Caffeine administered in 100 uM (p<0.001) and 1000 uM
(p<0.01) concentrations caused a significant reduction in cell proli-
feration when compared to the control group. Caffeine with 1000
UM concentration caused higher reduction in the cell proliferation,
when compared to the concentrations of 10 uM (p<0.05) and of
100 uM (p<0.001). Intracellular calcium level significantly decreased
with 1000 uM caffeine administration (p<0.001).

CONCLUSIONS: According to these findings, caffeine causes a re-
duction in cell proliferation and this reduction depends on the dose.
This finding can be considered to be associated with reduced intra-
cellular calcium reduction.
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The Effects of Reactive Oxygen Species and TRPA1 Receptors on
Nociceptive Firing and Calcitonin Gene-related Peptide Release in
Rat Meninges

Erkan Kiling!, Fatma Tore?, Rashid Giniatullin®

Department of Physiology, Faculty of Medicine, Abant izzet Baysal
University, Bolu, Turkey

’Department of Physiology, Faculty of Medicine, Sanko University,
Gaziantep, Turkey

3A.LVirtanen Institute, University of Eastern Finland, Kuopio,
Finland

AIM:It was shown that oxidative stress was increased in migraine
patients in clinical studies. In studies with experimental migraine
models were reported that migraine is associated with oxidative
stress in trigeminal nociceptive system. Migraine headache likely
involves redox sensitive TRPA1 receptor ion channels in sensory
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neurons. Pro-calcitonin has a function as partial agonist for calcito-
nin gene-related peptide(CGRP) receptor and reactive oxygen spe-
cies can activate pro-calcitonin expression from the CGRP gene. In
the present study, we aimed to investigate the actions of redox ac-
tive TRPA1 specific agonists including acrolein, methylglyoxal and
H202 on nociceptive firing and CGRP release in rat meninges.
METHODS: ecorded,for this, redox agents methylglyoxal(300
UM, n=8) or acrolein(300 uM,n=6) was applied. In different experi-
ments, using ELISA assay, we tested the action of redox agents ac-
rolein(300 uM,n=4), methylglyoxal(300 uM, n=8) and H202(300
UM, n=8) on release of the main migraine mediator CGRP from me-
ningeal preparation. Data were analyzed with paired t-test using
Origin 8.5 software.

RESULTS: Both methylglyoxal and acrolein from redox active TRPA1
specific agonists induced nociceptive firing in rat meninges which
are very sensitive to pain, respectively(p<0.05). Moreover, acrolein
from these specific agonists increased significantly release of CGRP
which is established as main mediator of migraine in meningeal ner-
ves where is considered to be onset of migraine pain(p<0.05), but
both methylglyoxal and H202 didn’t change CGRP release(p>0.05).
CONCLUSIONS: Methylglyoxal and acrolein increased the nocicep-
tive firing and moreover acrolein increased CGRP release in menin-
geal nerves showing that redox active agents cause migraine
headache by inducing oxidative stress. Our findings suggest that
oxidative stress caused by redox active agents show its the effect via
TRPA1 receptors in meningeal nerves.

This project was supported by Cost Action BM1203.
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Role of Normobaric Oxygen Treatment on Newborn
Hypoxia-Ischemia

Taha Kelestemur?!, Mustafa Caglar Beker!, Ahmet Burak Caglayan?,
Esra VYalgin!, Serdar Altunay?, Arman Dalay?, Elif Sertel?,
Aysun Dilden?, Berrak Caglayan?, Ertugrul Kilig*

Department of Physiology, istanbul Medipol University, istanbul,
Turkey

2Regenerative and Restorative Medicine Research Center, istanbul
Medipol University, istanbul, Turkey

AIM: Hypoxic-ischemia (HI) is a widely used animal model to mimic
the preterm or perinatal sublethal hypoxia. It causes diffuse neu-
rodegeneration in the brain and results in mental retardation, ce-
rebral palsy and epilepsy. Normobaric oxygen (NBO) enhances
post-ischemic tissue re-oxygenation and promotes neuronal sur-
vival. However, its therapeutic effect is compromised byreactive
oxygen species which are formed in response to oxygen.
METHODS: In this contex, we investigated effects of NBO combined
with free radical scavenger melatonin after newborn hypoxic-isc-
hemia. For this aim we anesthetized 7 days old rat with 1% isoflu-
rane (30% 02; reminder N20) and exposed to 8% oxygen for 2
hours after right carotid artery ligation, evaluated effects of nor-
mobaric oxygen (70% or 100% over 120 min), administered either
alone or in combination with melatonin (4 mg/kg, i.p.) on apopto-
tic cell death, neuronal survival, infarct volume, brain swelling and
cell signalling. One-way ANOVA was used for statistical analysis.
RESULTS: Combination of oxygen and melatonin treatment decrea-
sed infarct volume, neuronal injury, brain swelling more strongly
than oxygen or melatonin alone. As compared with oxygen and me-
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latonin treatment, phosphorylation of SAPK/JNK-1/2 was reduced
and ERK-1/2, CREB phosphorylation were increased in NBO/mela-
tonin combined animals.

CONCLUSIONS: Here, we provided evidence that NBO treatment is
beneficial after newborn HI, which was associate with improved
neuronal survival and ERK-1/2 and CREB activities. This data en-
courages proof-of- concept studies in human hypoxia-ischemiatre-
atment.
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Anti-obesity and Anti-diabetic Effects of Ifenprodil, a Selective
NMDA-GIuN2B Receptor Antagonist

Avkut Géktiirk Uner?, Young-Bum Kim?

!Department of Physiology, Faculty of Veterinary Medicine, Adnan
Menderes University, Aydin, Turkey

’Department of Medicine, Division of Endocrinology and
Metabolism, Beth Israel Deaconess Medical Centre and Harvard
Medical School, Boston, Massachusetts, USA

AIM: N-methyl-D-aspartate receptors (NMDARs) play critical roles in
the regulation of neuronal development and survival, and are
amongst the most important proteins in the post-synaptic density
of excitatory synapses. NMDARs also have effects on energy ba-
lance. Deletion of NMDA-GIuN1 receptors from agouti-related pep-
tide (AgRP) neurons leads to a reduction in body weight and food
intake. We have recently shown that genetic loss of NMDA-GIuN2B
receptors specifically in AgRP neurons reduces body weight, food in-
take, neuronal development, and dendritic plasticity. We have also
shown that the deletion of NMDA-GIuN2B receptors from AgRP
neurons prevents the development of diabetes in ob/ob mice. The-
refore, we hypothesized that the administration of ifenprodil, a
highly selective NMDA-GIuN2B receptor antagonist, into the ar-
cuate nucleus of the hypothalamus will correct the metabolic phe-
notype of diabetic ob/ob mice.

METHODS: We injected ifenprodil (25 nM/day) into the arcuate nuc-
leus by stereotaxically implanting a guide cannula for 5 days. The
changes in body weight, food intake, and blood glucose levels were
monitored daily for 10 days. At the end of the experiment, a green
fluorescent protein (GFP) marker (AAVeGFP) was injected to verify
the accuracy of the injection sites under a confocal fluorescence
microscope. Data were evaluated by repeated measures 2-way
analysis of variance.

RESULTS: Here we show that administration of ifenprodil into the ar-
cuate nucleus markedly (P<0.001) reduces food intake and body
weight within 3 days and this rebounds quickly after ifenprodil in-
jection ceases. In addition, the administration of ifenprodil leads to
normalization of hyperglycemia in diabetic ob/ob mice (P<0.001).
Of note, the normalization of hyperglycemia is dependent on the re-
duction in food intake.

CONCLUSIONS: NMDA-GIuN2B receptor action in the central ner-
vous system plays an important role in regulating fuel homeostasis
and ifenprodil may have a therapeutic potential for treatment/pre-
vention of diabetes and obesity.
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The Therapeutic Effects of Catalase-PEG on the Disrupted
Blood-brain Barrier Integrity by Hyperosmolar Mannitol Infusion
in Rats

Niltufer Aytiirk?, Nurcan Orhan?,Canan Ugur Yilmaz3, Nadir Arican?,
Mehmet Kaya®, imdat Elmas*, Mutlu Kiigiiké, Biilent Ahishali’
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Turkey
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‘Department of Forensic Medicine, Faculty of istanbul Medicine,
istanbul University, Turkey

*Department of Physiology, Faculty of Medicine, Kog¢ University,
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AIM: Several methodological approaches including the administra-
tion of hyperosmolar solutions have been described to temporarily
increase paracellular permeability of theraupetic drugs into the
brain in pathological conditions such as epilepsy and brain tumors.
The limitations of this methodological approach include certain side
effects sourced by the inevitable exposure of the brain tissue to po-
tentially neurotoxic circulatory substances. Therefore, defining
means of modulation of hyperosmolar blood-brain barrier (BBB)
opening may serve both to elucidate the mechanisms of BBB dis-
ruption and to reduce the potential brain damage in this setting. In
this context, the aim of this study was to explore whether catalase-
polyethylene glycol (PEG) as an antioxidant agent may exert pro-
tection against BBB disruption induced by hyperosmolar mannitol
in rats.

METHODS: In this study, 84 adult male Wistar albino rats (10-12
weeks) weighing 230-280 g were used. In order to open the BBB, a
hyperosmolar mannitol solution (25%; 1.6 M) was infused through
a catheter inserted into the right internal carotid artery for 30 s at
a rate of 0.25 mL, kg—1 s—1. Catalase-PEG (2.500 1U/0.2 mL) was
administered intravenously 2 min before mannitol treatment. Evans
blue (EB) dye and horseradish peroxidase (HRP) were used as mar-
ker of BBB disruption.

RESULTS: A significant increase of EB extravasation was observed
unilaterally in the right cerebral cortex, right hippocampus and ce-
rebellum by mannitol infusion compared with sham animals
(p<0.01), and preconditioning with catalase-PEG significantly redu-
ced the increased EB extravasation in these regions (p<0.01). Simi-
larly, a significant coloration of HRP extravasation was observed
unilaterally in the right cerebral cortex, right hippocampus and ce-
rebellum by mannitol infusion compared with sham animals, and
preconditioning with catalase-PEG significantly reduced the HRP
extravasation in these regions.

CONCLUSIONS: Our results indicate that regulation of oxidant/an-
tioxidant status modulates the barrier function in brain microvessels
and catalase-PEG could be useful for the improvement of BBB in-
tegrity against hyperosmolar BBB disruption.
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TRPM2 Antagonist ACA Ameliorates Okadaic Acid-induced
Oxidative Stress and Neuroinflammation in Rats

Murat Cakir, Halil Diizova, Suat Tekin, Tuba Ozgdcer

Department of Physiology, inénii University, Medical School,
Malatya, Turkey.

AIM: Okadaic acid (OKA) is a specific protein phosphatases inhibi-
tor and induced impairments in cognitive function and free radical
homeostasis. Transient receptor potential melastatin 2 (TRPM2) is
an oxidative stress sensing calcium-permeable channel that is tho-
ught to contribute to calcium dysregulation associated with neuro-
degenerative diseases, including Alzheimer’s disease. This study
aimed to investigate the oxidative stress and neuroinflammation
effect of TRPM2 inhibitor N-(p-Amylcinnamoyl) anthranilic acid
(ACA) in a neurodegenerative model induced by OKA.

METHODS: Male Sprague-Dawley rats (n=50) were randomly divi-
ded into five groups; i) control, ii) sham: rats were injected icv with
artificial cerebrospinal fluid-(aCSF) and treated with vehicle for 13
days, iii) ACA: rats were treated with ACA intraperitoneally (ip) 25
mg/kg/day for 13 days, iv)OKA: OKA was dissolved in aCSF and in-
jected icv (200 ng) in a volume of 10 pl bilaterally and v) OKA+ACA:
rats were injected icv with OKA (200 ng) and treated with ACA ip
25 mg/kg/day for 13 days.At the end of the experiment, the rats
were sacrificed by taking blood of their hearts, then the hippo-
campus and cerebral cortex of rats were removed. SOD, GSH-PX
enzyme activation, and MDA and GSH, TNF-a, IL-1pB levels in tissues
were measured.

RESULTS: While the MDA, IL-1B, TNF-a levels of tissues were signi-
ficantly increased in OKA group, SOD, GSH-PX enzyme activation
and GSH levels were decreased compared to all other groups (P<
0.05). OKA+ACA treatment increased SOD and GSH-PX enzyme ac-
tivation and GSH levels, and conversely decreased the levels of
MDA, TNF-a and IL-1B in comparison to OKA group.
CONCLUSIONS: Our results suggested that ACA supplementation
prevented oxidative stress and neuroinflammation in OKA-induced
neurodegeneration.This study was supported inénii University BAP
(2015/105).
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The Effects of Caffeine Application Before Psychological Stress on
Anxiety Level and Cognitive Functions

Hilya Keles?, Rabia Hamamci®, Nurfitnat Ellek?, Nabila Salehin?,
Dilek Ozbeyli2, Meral Yiiksel?, Dilek Akakin*, Damla Gékceoglu®,
Ozgiir Kasimay Cakir?

1School of Medicine, Marmara University, Istanbul, Turkey
’Department of Physiology, Marmara University, istanbul, Turkey
3Department of Biochemistry, Marmara University, istanbu, Turkey
“Department of Histology and Embryology, Marmara University,
istanbul, Turkey

AIM: Caffeine is an addictive substance which is found in food and
drinks. Psychological stress affects cognitive functions negatively.
Caffeine can be protective in stressful conditions; but there is no
clear information about that. This study aimed to investigate the
effects of acute and chronic coffee application before acute and
chronic stress on anxiety-like behaviour and working memory.

METHODS: Acute and chronic stress were applied to male Sprague
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Dawley rats (200-250 g, n=42). Acute and chronic caffeine (3 mg/kg)
were given rats intraperitonaelly 5 min before stress. Anxiety was
evaluated with Holeboard and cognitive functions was evaluated
by Object Recognition Test. The measurements of glutathione
(GSH), malondialdehide (MDA), nitric oxide (NO), myeloperoxidase
(MPO), superoxide dismutase and catalase, luminol and lucigenin
chemiluminescence in brain tissue and histological evaluations
were done. Statistical analyses were done with GraphPad prism
Program by t-test, ANOVA and Tukey test. p<0.05 is accepted as sig-
nificant.

RESULTS: Caffeine increased cognitive function in chronic stress
(p<0.05-0.01) Anxiety increased in stress groups. Caffeine decrea-
sed anxiety (p<0.05-0.01). Chronic caffeine decreased MPO (p<0.05)
which was increased by acute stress (p<0.05). Caffeine blocked the
increase which was done by chronic stress (p<0.05-0.01) Acute
stress increased MDA (p<0.001) and lucigenin (p<0.001). Chronic
caffeine decreased them (p<0.01). Acute caffeine decreased MDA
(p<0.01). Acute stress increased NO (p<0.05) and caffeine applica-
tions decreased them p<0.05-0.001). Acute caffeine decreased SOD
(p<0.001) which was increased by acute stress (p<0.001). Acute caf-
feine increased GSH(p<0.001) and decreased luminol(p<0.05). Neu-
ronal injury which was increased in stress histologically was
decreased by caffeine. It is more prominant in chronic caffeine.
CONCLUSIONS: It is seen that acute and chronic caffeine decreased
anxiety and increased cognitive function which was decreased es-
pecially by chronic stress. It is thought that caffeine decreased the
oxidative injury which was increased by stress in brain tissue.

0c28

Investigation of the Anti-inflammatory and Anti-oxidant Effects of
Phosphodiesterase-5 Inhibitor Tadalafil on Rat Adjuvant-induced
Model of Arthritis

Elif F Bahadir!, Kutay M: Koroglu?, Meral Yiksel®, Feriha Ercan?,
inci Alican®

!Marmara University Shool of Medicine, Department of Physiology,
istanbul, Turkey

2Marmara University, Shool of Medicine, Department of Histology
and Embryology, istanbul, Turkey

3Marmara University, Vocational School of Health Services,
istanbul, Turkey

AIM: Rheumatoid arthritis is a chronic, progressive, inflammatory
autoimmune disease associated with articular, extra-articular and
systemic effects. Inflammation and altered oxidant/antioxidant ba-
lance influence the prognosis of the disease. There are numerous
experimental studies which studied the anti-inflammatory and anti-
oxidant effects of phosphodiesterase-5 inhibitors.This study aimed
to investigate the anti-inflammatory and anti-oxidant effects of
phosphodiesterase-5 inhibitor tadalafil on rat adjuvant- induced
arthritis model.

METHODS: 56 Male Sprague-Dawley rats (300-450g) were included
in the study. Arthritis was induced by intradermal injection of Com-
plete Freud’s adjuvant(0.1ml) into the plantar surface of right hand
pawwhile control groups received the vehicle (paraffin 0il;0.1 ml).
Beginning from the 5th day, groups were treatedwith tadalafil or
saline (10 mg/kg/per oral) for 11 days. On day-15, rats with arthri-
tis received soluble guanylylcyclase inhibitor ODQ (10mg/kg), non-
selective nitric oxide inhibitor L-NAME (25 mg/kg) or non-selective
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cyclooxygenase inhibitor indomethacin (10mg/kg). Animals were
depitated on day-16, Metatarsophalangeal joint,gastrocnemius
muscle, liver and trunk blood were sampled.Joint and muscle sam-
ples were evaluated histolopathologically and scored.Malondial-
dehyde (MDA) level, glutathione content, myeloperoxidase (MPO)
activity and chemiluminesce levels were measured in muscle and
liver. Trunkblood was usedfor total oxidant status (TOC) and total
antioxidant capacity (TAC) assays...Statistical analysis was perfor-
med by ANOVA and Student’s t-tests.

RESULTS: Arthritis group revealed markedly increased paw edema
(34.76+£0.93 mm2, p<0.01), increased muscle MDA (6.60+1.26
nmol/g, p<0.01) and glutathione levels (0.75+0.08 mmol/g;
p<0.001) compared to control. High microscopic score showing joint
injury and increased muscle luminolandlucigenin-enhanced che-
miluminesce levels in the arthritis group were attenuated by tada-
lafil (4.00+0.69; 13.17+2.47 rlu/mg and 10.69+1.43 rlu/mg,
p<0,01-0,001). ODQ, L-NAME and indomethacin did not change the
effects of tadalafil on these parameters.

CONCLUSIONS: Inhibition of PDE-5 enzyme by tadalafil decreases
the extent of the histopathological damage in joints and generation
of reactive oxygen metabolites in the muscle in a rat model of ex-
perimental rheumatoid artritis via mechanisms that do not seem
to interfere with guanlyl cyclase, nitric oxide or cyclooxygenase.
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The Effects of Dental Bleaching Agent and a-Tocopherol on
Dental Pulp Stem Cell

Mukaddes Mergen Dalyanoglu?, Miicahit Segme?, Canan Eroglu?,
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AIM: Tooth bleaching agents contain peroxide and lead to cellular
damage. Therefore, our study aims to find the effects of applica-
tion of hydrogen peroxide (HP) on dental pulp stem cell (DPSC) cul-
tures and whether vitaminE has any protective effects against the
potential damage to occur.

METHODS: Study groups were: Control (C), 2Hydrogen Peroxide
(2HP) (2 pg/ml), 6Hydrogen Peroxide (6HP) (6 pug/ml), vitaminE (100
UM)+2HP (E2HP), vitaminE (100 uM)+6HP (E6HP) groups. DPSC
treated according to assigned groups, the cells were removed from
their media at 0, 24, 72 hours. DNA damage was measured using
comet assay. TNF-alpha, IL-6, TOS, TAS levels were measured using
ELISA method. Kruskal -Wallis variance of analysis and Mann Whit-
ney-U Test with Bonferroni correction were used for the analysis of
the data.

RESULTS: Tail intensity was observed to significantly increase in only
HP groups compared to control group at all time points (p=0.000).
Analyses performed at 24 h showed significant decrease in vitaminE
groups compared to 2HP group (p=0.000). Tail intensity showed sig-
nificant decreases in vitaminE groups compared to 6HP group at 0
h and 72 h (p=0.000). Tail moments increased significantly in 2HP
and 6HP groups at all time points compared to control group
(p=0.000). Measurements performed at 24 h showed significant
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decreases in averages of vitamin E groups compared to 2HP group
(p=0.000). Tail moment was found significantly decreased in vita-
min E groups compared to 6HP group at 0 h and 72 h, respectively
(p=0.015 and p=0.000). A comparison of TNF-alpha, IL-6, TAS, TOS
and OSI levels of the study groups didnot reveal significant diffe-
rences at all time points.

CONCLUSIONS: As a result, we suggest that HP dosages used leads
to genotoxicity and vitamin E decreases HP-induced DNA damage.
Our results indicate that the HP dosages used had no effect on the
oxidative and inflammatory processes.
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Effects of Alpha-Lipoic Acid on Urotensin Il and TGF-B1 on
Steroid-induced Osteonecrosis in Rats
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AIM: It was known that systemic glucocorticoids which are using in
variety immunological, inflammatory and rheumatological disea-
ses, cause oxidative stress and also osteonecrosis. In our study, we
investigated effects of alpha lipoic acid (ALA) in glucocorticoid-in-
duced osteonecrosis in rats.

METHODS: Totally 40 male Wistar rats were equally divided into 4
groups which were control (C; n=10), Metilprednisolon Asetat
(MPA; 15 mg/kg/twice a week for 2 weeks, n=10), Alfa Lipoic Acid
(ALA; 100 mg/kg/per day for 4 weeks, n=10), ALA and MPA (n=10)
groups. While ALA was administered intraperitoneally to rats from
the age of 13 weeks, MPA was administered subcutaneously from
age of 15 weeks. Animals were sacrificed and their femur and blood
samples were collected for biochemical and histopathological analy-
sis. Osteonecrosis model was diagnosed with histopathological exa-
mination. Urotensin-Il (U-Il) and transforming growth factor
(TGF-B1) were assayed. The data were analyzed by one-way ANOVA
followed by post hoc Bonferroni multiple comparison test and exp-
ressed as mean t standard error of the mean.

RESULTS: In histopathological evaluation, it was determined that
fatty degeneration and osteonecrosis significantly decreased in
treatment group (ALA+MPA) when compared to MPA group
(p<0.05). It was observed that myeloid necrosis and osteocyte
necrosis increased in MPA group but these were not observed in
other groups. As compared to the controls, both U-Il and TGF-B1
levels significantly increased in MPA group (p<0.05). U-ll and TGF-
B1 levels significantly decreased in treatment group (ALA+MPA)
as comparison with MPA group (p<0.05).

CONCLUSIONS: Previous studies showed that osteonecrosis could
be induced with administration of a single dose of glucocorticoid
andnecrotic lesions could be seen after administration of MPA
for two weeks. Therefore, the results of our study with adminis-
tration of MPA for 2 weeks showed that ALA treatment which
started before 2 weeks of glucocorticoid injection, ameliorated
the experimental glucocorticoid-induced osteonecrosis.
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Antioxidant Effects of Melatonin on Ovarian Ischemia-
Reperfusion Injury of Rats
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AIM: Ovarian torsion is a rare gynecological emergency that can
lead to serious problems as infertility. In this study, we aimed to in-
vestigate the possible beneficial effects of melatonin on oxidative
stress injury in ovarian ischemia-reperfusion model.

METHODS: A total of 35 female Wistar-Albino rats in 5 groups (n=7)
was presented. First two groups constituted sham (Group ) and de-
torsion control groups (Group I1). Group lIl: the rats received 10 mg/kg
melatonin 30 minutes before torsion; Group IV: melatonin was in-
jected 30 minutes before detorsion; Group V: melatonin was injected
twice, before torsion and detorsion. As markers of oxidative stress,
the total antioxidant status (TAS), total oxidant status (TOS), oxida-
tive stress index (OSI), myeloperoxidase (MPO), interleukin 1beta
(IL1B) and malondialdehyde (MDA) levels were investigated. Tissue
samples were stained with hematoxylin-eosin and histopathological
changes (edema, hemorrhage, inflammation, necrosis) were scored;
and the tissue inducible nitric oxide synthase (iNOS) expressions were
also assessed by immunohistochemistry. The Kruskal-Wallis and the
Mann-Whitney U tests were used for the statistical analysis.
RESULTS: When compared to control group, in all treatment groups
(Group lIl, IV, V) the TAS levels were increased, whereas TOS and MDA
were decreased statistically significant (p<0.05). In addition, in Group
V, when compared to controls, OSI and MPO levels were also decrea-
sed significantly (p<0.05). The scores of histopathological changes
were increased in Group Il; decreased in Group Ill and V significantly
(p<0.05). iINOS staining results were also supportive of these findings.
CONCLUSIONS: Melatonin reduced the severe oxidative stress and
increased antioxidant capacity in the ovarian ischemia-reperfusion
model. In addition, reduction of OSI levels especially in Group V
supports the opinion that melatonin injection may has a prophy-
lactic and therapeutic importance in ovarian torsion. However, furt-
her studies are needed to understand the underlying mechanism
of melatonin administration in ovarian torsion.
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AIM: In addition to daily physiological functions circadian rhythm
can also affect pathophysiological processes. Various studies, es-
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pecially clinical ones have been showing the probable relationship
between ischemia and circadian rhythm since 1970s. However,
as most of those studies remained restricted with clinical obser-
vations, current experimental researches focusing on molecular
mechanisms are insufficient. This investigation aimed to find out
effects of circadian rhythm on ischemia induced neuronal da-
mage at molecular level after middle cerebral artery occlusion
(MCAO).

METHODS: Male Balb/c mice (8-10 weeks) were exposed to 30
minof MCAO following 72 h ofreperfusion at four distinct time po-
ints (06:00 a.m., 12:00 a.m., 06:00 p.m. and 12:00 p.m.) selected
according to their circadian rhythms. Post-ischemic lesion, neu-
ronal survival, apoptotic cell death and activation of intracellular
signaling molecules were analyzed at each time point for investi-
gating the role of biological clock on the pathophysiology of
stroke.

RESULTS: Neuronal survival was increased significantly in ischemic
mice operated at 00:00 a.m. time point, compared to 06:00 a.m.
while apoptotic cell death was decreased. Protein levels of stress
kinases JNK, GSK-3, PTEN and iNOS also showed a decline in 00:00
a.m. group. However, expression of circadian rhythm related pro-
teins, BMAL-1, Clock, Perl and Perll, and eNOS were increased at
the same time point.

CONCLUSIONS: In conclusion, activational changes of proteins by
circadian rhythm regulations directly influence brain injury follo-
wing ischemia. Depending on circadian rhythm, protein expression
at 12 p.m. especially BMAL-1, Clock, Perl, Perll and eNOS, increased
neuronal survival and decreased apoptotic cell death after MCAO.
These results contribute to identification of new pharmacological
therapeutic target molecules after neuronal injury.
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AIM: Previous studies have reported the negative health outcomes
(obesity, type 2 diabetes mellitus and metabolic syndrome) of
sugar-sweetened beverages. Therefore, many people turned to ar-
tificial sweeteners to lessen the risk of these diseases. However, it
has been suggested that artificial sweeteners may also have harm-
ful or unclear effects with regard to regulation of energy balance
or other metabolic activities. In our study, we aimed to compare
the neurobehavioral effects of most widely used artificial sweete-
ners including aspartame, sucralose, and saccharin in rats.
METHODS: Twenty-four adult male Sprague-Dawley rats were in-
cluded in the study. All animals were housed with unlimited access
to regular chow. Control group (n=6) received regular tap water
while other groups received aspartame (3 mg/kg/day, n=6,) or sacc-
harin (3 mg/kg/day, n=6) or sucralose (1.5 mg/kg/day, n=6) in the
drinking water. Following 6 weeks, passive avoidance learning (PAL)
test was performed to evaluate the neurobehavioral effects of
sweeteners. Then, brains were removed and assessed for hippo-
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campal neuronal (CA1-CA3) density and GFAP immunohistoche-
mistry.

RESULTS: Our results demonstrated that chronic consumption of
sweeteners significantly impaired PAL performance in all groups
compared to control (p<0.0001). Furthermore, histological evalua-
tion of hippocampal CA1-CA3 areas revealed significantly lower
neuronal cell numbers and increased GFAP expression in aspartame
(p<0.0001) and sucralose-treated (p<0.05) groups compared to con-
trol.

CONCLUSIONS: It can be concluded from these data that long-term
consumption of artificial sweeteners may have harmful effects on
learning and memory performance and hippocampal neuronal den-
sity in rats.
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AIM: To test whether hot water extract (HWE) and cold water ext-
ract (CWE) of Lignosus rhinocerotis sclerotimaffect the axon length
and the survival of axotomized sensory neurons in an in vitro
model.

METHODS: Sensory neurons were cultured by dissociation of mouse
dorsal root ganglia. The neurons were treated with CWE (25ug/ml)
and HWE (25ug/ml) one hour prior to axotomy. The nerve growth
factor(NGF), (50ng/ml) as a positive control and phosphate buf-
fered saline (PBS), a negative control were used in our experi-
ments. Axon transections were performed with a laser
microdissections system equipped with UV laser unit. Exact po-
ints of transection was 150 um distance from soma. Totally 327
neurons were axotomized in the all groups(64 in CWE, 55 in HWE,
51 in NGF, 71 in control). After the microdissection procedure,
the preparations were transferred to time-lapse microscopy
system. To visualize the death and survival of the neurons, pro-
pidium iodide(7.5uM) and calcein AM(1uM) was added to the
culture medium. Phase contrast and fluorescence images of cells
were captured digitally with a 40X objective with 5 min intervals
over the course of 24 h.

RESULTS: Our experiments demonstrated a statistically significant
(p<0.01) difference in the axon length following the treatment
with CWE (59.68um) or NGF (68.65um) compared to the control
treatment (27.10um). However the difference between CWE
(59.68um), HWE (45.78um) or NGF (68.65um) were not statisti-
cally significant. In addition, we determined the neuron viability
following axotomy. A highest number of viable neurons were
found in CWE (81.25%) treatment groups that was followed by
the NGF (70.59%) and HWE (56.36%) as compared to the control
group (29.58%). The differences among the groups were statisti-
cally significant and also all treatment groups compared to the
control showed a statistically significant higher rate of neuron
viability.

CONCLUSIONS: Our study for the first time demonstrated that the
cold water extract of Lignosus rhinocerotis sclerotim prevents neu-
ron death after axotomy damage.
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AIM: Alzheimer’s Disease (AD) is the most common and progres-
sive neurodegenerative disorder. The main pathology of AD is the
presence of extracellular senile plaques and intracytoplasmic neu-
rofibrillary tangles (NFTs). Senile plagues are comprised of amyloid
beta peptide (AB), whereas NFTs contain primarily hyperphospho-
rylated tau. Knowing the increasing involvement of exosomes in the
spread of molecular pathology of AD, our aim was to investigate
the possible role of melatonin treatment in the releasing of exo-
somes and e