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drugs or disease.
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Clamp applications)

B- Oxidative Stress (Antioxidant vitamins, antioxidant
enzymes, metabolism of nitric oxide, oxidative stress,
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C- Interaction Between Oxidative Stress and lon Channels
in Neuroscience

(Effects of the oxidative stress on the activation of the
voltage sensitive cation channels, effect of ADP-Ribose
and NAD* on activation of the cation channels which
are sensitive to voltage, effect of the oxidative stress
on activation of the TRP channels in neurodegenerative
diseases such Parkinson’s and Alzheimer’s diseases)

D- Gene and Oxidative Stress

(Gene abnormalities. Interaction between gene and free
radicals. Gene anomalies and iron. Role of radiation and
cancer on gene polymorphism)
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P Kevnote Speak No. 3

A colorimetric method to measure oxidized reduced
and total glutathione levels in tissue

Ozcan EREL
Department of Clinical Biochemistry, Faculty of
Medicine, Ankara Yildirim Beyazit University, Ankara,

Tiirkiye

Glutathione (GSH) is the most important
intracellular antioxidant molecule. Against increasing
oxidants, two reduced glutathione molecules are oxidized
and converted to oxidized glutathione by forming a
disulfide bond. The resulting GSSG is converted back to
GSH by glutathione reductase. Thus, intracellular
GSH/GSSG homeostasis is maintained. Many methods
have been described so far to determine oxidized and
reduced glutathione levels. Most of the described
spectrophotometric methods are expensive methods that
use enzymes and coenzymes as reagents. In this study, a
new, inexpensive, easily applicable, high accuracy,
reproducibility and precision spectrophotometric method
measuring oxidized and reduced glutathione levels in
tissues was developed.

The newly developed method consists of two
stages. In the first stage, the reduced glutathione levels in
the medium were determined and expressed as native
glutathione. Afterwards, the total glutathione level was
determined by reducing the oxidized glutathione with
sodium borohydride. Half of the difference between total
glutathione and native glutathione was given as oxidized
glutathione.

The newly developed method was found to be
linear between 0 and 3000 pmol/L (r?=0.99). The
recovery percentages of the parameters found in the
developed method were between 92 and 107%.
Precisions were 3%, 2%, and 7% for total glutathione,
native  glutathione, and oxidized glutathione,

J Cell Neurosci Oxid Stress 2023; Supp 3
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respectively.

In conclusion, GSH and GSSG levels of tissues can
be determined safely with this method, which has high
accuracy, precision and reproducibility.

Keywords: Disulfide; Oxidized glutathione (GSSG);
Reduced Glutathione (GSH); Thiol.
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P Speak No. 2

Non genomic regulation of TRPMS8: from
thermosensation to cancer

Dimitra Gkika, C
ANTHER Lab, UMR9020 CNRS - UMR-1277 Inserm,
University of Lille, France

TRPMS8, a predominant detector of cold
temperatures in vivo, is also expressed in sensory fibers
innervating visceral organs and in epithelia such as
prostate, bladder, testis and skin. In epithelia TRPM8 was
involved in carcinogenesis and seems to be one of the
most promising clinical targets for prostate cancer due to
the variation in its expression. In an effort to characterize
physiological factors other than cold playing a putative
role in TRPM8 activation/modulation, several hormones
were tested in our laboratory. In this context we have
recently shown that testosterone regulates directly
TRPMB8 activity in both prostate carcinogenesis and cold
thermosensation.

In this presentation | will provide a mechanistic
insight in the hormonal non genomic regulation of
TRPMS8 channel in two processes modulated during
ageing, cold thermosensation and  malignant
transformation.

Keywords: Cancer; Thermosensation; TRPM8.
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TRPMY7 as a novel target for neurological disorders

Zhigang XIONG
Department of Neuronal Biology, Morehouse School of
Medicine, USA

Transient receptor potential melastatin 7 (TRPM7)
is a non-selective cation channel broadly expressed in
various cells and tissues, including those of the central
nervous systems. Activation of TRPM?7 is involved in a
wide range of physiological processes including cell
growth, proliferation, embryonic development, synaptic
transmission and plasticity, etc. Dysregulation of
TRPM7 has been implicated in several neurological
disorders, including ischemic stroke, traumatic brain
injury, spinal cord injury, seizures, amyotrophic lateral
sclerosis, Parkinson’s disease, and Alzheimer's disease.
In addition to Ca?* toxicity, zinc entry through TRPM7
channels also plays an important role in TRPM7-meiated
neuronal injury. Pharmacological modulation of TRPM7
activity or down regulation of its expression has shown
promise in preclinical studies. However, much remains
to be learned about the precise mechanisms of TRPM7
regulation and its downstream signaling pathways in
various neurological contexts. Further research into the
TRPMTY as a potential therapeutic target for neurological
disorders holds great promise for the development of
novel and effective treatments.
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Hypoxia is induced by ischemic conditions.
Hypoxia may cause a variety of pathological changes,
such as the activation of inflammation-related cytokines,
oxidative stress, and apoptosis, that eventually result in
the loss of neuronal cells (Wu et al., 2021).

Activation of apoptotic (caspase-3, -8, and -9) and
oxidant (mitochondrial reactive oxygen species and lipid
peroxidation) signaling pathways is further induced by
the hypoxia-mediated overload Ca?* influx, resulting in
the eventual death of neurons in the nervous system
(Y1ldizhan and Naziroglu 2021). ADP-ribose, oxidative
stress (H202), high cytosolic Ca?* concentrations, and
other stimuli work together to activate TRPMZ2, a cationic
channel/receptor (McHugh et al. 2003). N methyl-D-
(NMDA) receptor is
channel/receptor. The cytosolic Ca®* concentration
increase when the NMDA receptor and TRPM2 channel
are overstimulated. This could trigger the apoptosis and
oxidative injury of neuronal cells by activating particular

aspartate also a cationic

caspases and reactive oxygen species (Yildizhan and
Naziroglu 2021). The suppression of cytosolic Ca?*
concentration increase has thus been proposed as a
therapeutic target for the management of hypoxia-
induced oxidative cell damage and death. In a recent
paper, we observed that NMDA receptor activation-
mediated increase in cytosolic Ca?* concentration
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stimulated TRPM2 channel-mediated increases in
cytosolic Ca?* concentration in hypoxia, although the
inhibition of NMDA receptors through the memantine
and MK-801 decreased the increases in cytosolic Ca?*
concentration through inhibition of TRPM2.

In the presentation, | will summarize the recent
findings related to TRPM2 channel-NMDA receptor-
mediated overload Ca?* influx and hypoxic injuries in
neuronal cells.

Keywords; High cytosolic Ca?* concentration; Hypoxia;
Memantine; Oxidative stress; TRPM2 channel;
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Metal oxide nanoparticles, including titanium
dioxide (TiO,) and zinc oxide (ZnO), are becoming
increasingly popular in the global cosmetic industries as
they can alter and enhance product properties, including
solubility and chemical reactions. Excessive use and
possible inhalation of those nanoparticles may lead to
health concerns, such as oxidative stress. However, most
products on the market failed to list those nanosized
materials, leaving consumers unaware of their existence
and, more importantly, the risk. Hence, this study was
conducted to examine and investigate the presence of
these potentially harmful materials in popular consumer
products, specifically compact powder. All selected
samples were characterized using X-ray diffraction
(XRD) and energy dispersive X-ray (EDX). XRD
analysis revealed that those samples contain ZnO with
crystallite sizes ranging from ~24 nm to ~85 nm, while
TiO; crystallite sizes range from ~15 nm to ~90 nm. The
composition was subsequently disclosed by EDX, which
proved the existence of Zn, O, and Ti elements in those
samples. The presence of nanosized TiO, and ZnO is
confirmed, with a crystallite size less than 100 nm.
Considering the existence of these nanoparticles in
cosmetics, the possibility of inducing oxidative stress in
consumers is significant, according to recent studies. The
health authority should continuously regulate cosmetic
manufacturers to ensure that the content is appropriately
labelled. Campaigns and commercials may be put in
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place to inform and educate consumers about this issue.
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We recently found that ferroptosis, a unique form
of programmed cell death, causes human trophoblast
injury and is associated with pregnancy complications.
Hence, the development and repurposing of pregnhancy-
safe drugs that inhibit ferroptosis may ofer novel,
promising treatment approach and significantly advance
the field of obstetrics. Here we study the link between
placental ferroptosis and soluble fms-like tyrosine
kinase-1 (sFlt-1) secretion, a key player in the
pathophysiology of preeclampsia. We use PMZ and DPY
drugs found in our high throughput screening as
pregnancy-safe drugs that inhibit ferroptosis.

Placental explants of normal term pregnancies,
were treated with Vehicle (DMSO), RSL3 (0.4-0.8uM,
ferroptosis specific inducer), Ferrostatin-1 (Fer-1,
ferroptosis specific inhibitor) and PMZ and DPY for 24h.
We monitored the secretion of sFlt-1 and LDH using
Human VEGFR1/FIt-1 ELISA (R&D) and LDH-
Cytotoxicity Assay (R&D), respectively.

Induction of ferroptosis in human placental
explants, n=7 (A) results in excess secretion of sFLT-1,
n=5 (B). Inhibition of ferroptotic signaling attenuates
SFLT-1 secretion in placental explant of normal term,
n=7 (C), and early preeclampsia, n= 3(D). Preeclamptic
placental tissues were obtained from two patients with
early PE (31, 30, and 28 weeks) with severe features
(severe hypertension or HELLP).

J Cell Neurosci Oxid Stress 2023; Supp 3

8™ World Congress of Oxidative Stress,
Calcium Signaling and TRP Channels, 5-8 September 2023

We provide the first direct evidence linking
placental ferroptosis and sFlt-1 secretion. These findings
mark anti-ferroptotic treatment as a potential novel
treatment or preventive tool for preeclampsia.
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This lecture presents our latest advancements in
developing innovative strategies for multiparametric
imaging of cellular redox signaling events. By harnessing
genetically encoded fluorescent protein-based biosensors
for Calcium and reactive molecules such as ROS and
RNS, the field of redox biology has witnessed a
transformative shift. These powerful tools enable the
visualization of biological processes with exceptional
spatial and temporal resolution, both in vitro and in vivo.
We have expanded the repertoire of genetically
encodable tools and introduced novel chemogenetic
enzymes that can precisely manipulate the cellular and
tissue-level redox tone. The integration of diverse genetic
biosensors and chemogenetic devices has paved the way
for groundbreaking investigations into ROS and RNS
signaling pathways through multiparametric live-cell
imaging with unparalleled precision. Nonetheless, there
remains untapped potential in these approaches that
redox biologists have yet to explore fully. This lecture
will delve into recent progress and future prospects of
these toolkits, highlighting their capacity to bridge
existing knowledge gaps in our understanding of redox
biology.
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Reactive oxygen species, (ROS) including
hydroxyl and superoxide radicals, are mostly produced
by mitochondria. Antimycin A (AA), an inhibitor of
mitochondrial electron transport chain complex 111, when
given intrathecally to normal mice, produces mechanical
hyperalgesia, demonstrating the essential function that
ROS play in the sense of pain. AA also activates
nociceptive vagal sensory nerves by suppressing
mitochondrial electron transport chain complex I11. ROS
produced by mitochondrial metabolism activate the Ca?*-
permeable TRP channel TRPC3. However, it still has not
been studied whether mitochondrial failure and the
resulting ROS overproduction generated by stimulating
TRPC3 contribute to the itching sensation. As a result,
Kim et al. (2022) carried out a study to test whether AA
could stimulate small trigeminal ganglion (TG) neurons
and trigger itch through TRPC3 stimulation. They found
that localized elevated mitochondrial generation of ROS
is attributed to mitochondrial dysfunction induced itch
via TRPC3, which may be one of the underlying
mechanisms of chronic itch. I'll review recent evidence
on itch and TRPC3 changes in my presentation.

Keywords: Mitochondria; TRPC3; Trigeminal ganglia;
Itch; Oxidative stress
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When tooth dentin is exposed, it may trigger dentin
hypersensitivity, resulting in unexpected, strong dental
pain that often prevents patients from eating and
drinking. Osmotic stimuli are known to cause dentinal
fluid movement, which in turn produces dentin
hypersensitivity. TRPM8 is activated by several stimuli,
including hyperosmotic stimuli (Sato et al. 2013; Quallo
etal. 2015). The presence of osmo-sensors on other TRP
channels such as TRPM7, TRPV1, and TRPV2 in
hyperosmotic stimuli-induced nociception in neurons
was shown by the results of the recent studies (Lee et al.
2020).

TRPMS8 channels were found to be molecularly and
functionally expressed in some dental primary afferent
neurons in a study by Lee et al. (2020). Hyperosmolar
stimulation induced a response in neurons expressing
TRPMS8, and the TRPM8 antagonist (AMTB) prevented
calcium transients produced by hyperosmolar sucrose
solution. They concluded that TRPMS8 in dental primary
afferent nerve functions as a hyper-osmosensor in adult
mice, contributing to oral nociception. In the talk, I will
give a summary of the few reports that are available on
hyperosmotic stimuli-induced nociception in dental
afferents.

Keywords: Dentin; Hyperosmotic stimuli; TRPMS;
Nociception.
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Orthodontic force leads the peripheral and central
nervous systems to have a variety of morphological and
neurochemical responses. Exposed orofacial muscles
induce mechanical hyperalgesia and uncontrolled pain,
which are both caused by TRPVL1. Inhibition of TRPV1
reduces the amount of facial grooming or grimacing that
rats experience as a result of orthodontic force. The role
of TRPV1 in other orthodontic pain modes, such as bite-
evoked pain, is unclear. It's essential to comprehend
TRPV1's role in bite-evoked pain given its differing
contribution to spontaneous pain and bite-evoked pain
under muscular inflammation.

According to the findings of Wang et al. (2019), the
pain related to orthodontics is caused by trigeminal
nociceptors that express TRPV1. In accordance with the
study of Leite-Panissi et al. (2023) using the operant
orofacial pain assessment device, rats' sensitivity to
carrageenan-induced pain is mediated by TRPV-
expressing neurons. According to Wang et al. (2020),
orthodontic force results in transcriptome changes in the
TG that reflect nerve injury, and nociceptive inputs
through afferents that express TRPV1 cause additional
modifications in gene expression. In my presentation, I'll
give an overview of new research on the pain that
orthodontic tooth movement causes in experimental
animals when TRPV1 channels are activated.

Keywords; Orthodontic teeth movement; Pain; TRPV1.
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The most frequent cause of traumatic brain injury
(TBI) is a severe blow or trauma to the head or body. TBI
can also occur when something gets caught inside the
brain's tissue, such as a piece of the skull or an assault
rifle. The brain's cells may react negatively right away to
mild brain trauma. A more serious TBI in brain may
cause several adverse actions such as bleeding, tissue
damage, bruises, and other forms of physical trauma.
These wounds may have long-term effects or possibly be
fatal.

Excessive increases in the cytosolic calcium ion
(Ca**) concentration via the excessive generation of
reactive oxygen species play an essential role in the
induction of TBI. Ca®" permeable transient receptor
potential (TRP) melastatin 2 (TRPM2) is a member of the
TRP superfamily. ADP-ribose and H,0, are two
examples of the various stimuli that can gate the TRPM2
channel. Melatonin is a strong antioxidant, and its
protective role in traumatic brain injury in rodents was
reported (Xie et al. 2022). It is inhibited by antioxidants,
including melatonin. In the result of recent studies, the
protective role of melatonin through the inhibition of
TRPMZ2 on TBI-induced oxidative stress and apoptosis in
rats was reported (Choi et al. 2015; Yiirtiker et al. 2015).
I'll provide a summary of recent findings on the effects
of TBI on experimental animals when the TRPM2
channel is activated in my presentation.

Keywords; Apoptosis; Traumatic brain injury; TRPM2
channel; Oxidative stress.
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3.4 million people experience epilepsy worldwide.
The number of epileptic seizures can be somewhat
controlled with the use of contemporary antiepileptic
drugs. There are a number of causes for epilepsy,
including oxidative stress and changes in calcium
channel function. Hippocampal neuronal calcium ion
(Ca?") buildup has long been recognized as a significant
factor in the etiology of epilepsy. A member of the TRP
superfamily is the Ca?* permeable transient receptor
(TRP) vanilloid 1 (TRPV1). According to Caterina et al.
(1997), capsaicin plays a significant part in the TRPV1
channel's activation. Oxidative stress also stimulates the
TRPV1 channel, while capsazepine and 5'-
iodoresiniferatoxin (IRTX) block it. According to Talebi
et al.2022, the dentate gyrus and hippocampal regions
exhibit the highest levels of TRPV1 channel expression.
The theory that TRPV1 channel blockage likely explains
many of the advantages associated with epilepsy,
including enhanced apoptosis, antioxidant, and regulated
Ca?* entry, is consistently supported by the accumulating
findings on the therapeutic potential of TRPV1. TRPV1
has been linked to epilepsy in a small number of recent
findings, suggesting that this may be a novel target for
possible medications that treat the condition (Naziroglu
and Ovey 2015; Talebi et al. 2022). As a result, oxidative
stress activates TRPV1 and has epileptic effects; this
effect can be mitigated by powerful inhibitors like IRTX.
Additionally, it has been reported that TRPV1
antagonists changed the glutaminergic networks in the rat
hippocampus, which reduced spontaneous excitatory
synaptic transmission. As a result, TRPV1 inhibition in
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the hippocampus may potentially be a novel target for
preventing epileptic seizures and apoptosis. The findings
in the existing literature support a role for Ca?* buildup
through TRPV1 channel in the genesis of epileptic
seizures.

Keywords: Apoptosis; Calcium ion; Epilepsy; Oxidative
stress; Seizures; TRPV1 channel.
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Alzheimer's disease (AD) is the major cause of
dementia and is characterized by decreased thinking
caused by cell degeneration in the brain. The brain has a
low antioxidant level but has high oxygen consumption
and polyunsaturated fatty acid content. Hence, the brain
is vulnerable to oxidative stress. Based on research, the
two primary causes of AD are oxidative stress and
apoptotic induction due to microglia activation, so
oxidative stress is one of the mechanisms that activates
numerous transient receptor potentials (Thapak et al.,
2020).

The presentation summarized the role of the
oxidative stress-dependent activated TRPA1, TRPV1,
TRPV4, TRPM2, TRPM7, and TRPM8 channels in AD
(Cmar and Naziroglu 2023; Rather et al. 2023). ROS
regulates these channels, which are important for Ca?
levels, synaptic function, and inflammation, all of which
are linked to the development of AD. It seems that the
oxidative stress-dependently activated TRP channels
have the main role in the induction of AD, although the
disease was modulated by their inhibitions.
TRP channel;
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Increased mitochondrial intermembrane
depolarization results from too much calcium ion (Ca?*)
entrance into the cytosol of neurons, which in turn
promotes too much intracellular reactive oxygen species
(ROS) generation. Because low selenium levels were
found in the plasma of fibromyalgia patients, oxidative
stress plays a significant role in the pathophysiology of a
variety of neurological illnesses, including fibromyalgia
(Fischer et al., 2020). As a cofactor of the glutathione
peroxidase enzyme, selenium plays a significant role in
preventing oxidative stress. In cells, selenium has both
harmful and therapeutic effects. It has been determined
that administering selenium in low amounts can help to
maintain cellular viability.

In humans, there are six subfamilies and 28
members of the TRP channel superfamily. The majority
of these channels are in charge of Ca?" permeation,
particularly in neuronal cells and dorsal root ganglion
neurons. In the DRG neurons, there is high expression of
the TRPM2 and TRPV1 channels, and they exhibit
oxidative stress-dependent activation (EIma et al. 2020).
Different forms of pain were associated with higher DRG
TRPMZ2 and TRPV1 channel expression levels. Since a
decade ago, there has been speculation that extracellular
antioxidant delivery as well as intracellular antioxidant
support may be beneficial in fibromyalgia to prevent Ca?*
influx mediated by TRP channels (Yiiksel et al. 2017).

The regulation of TRPM2 and TRPV1 channels by
selenium may provide a unique strategy to treat FM-
induced pain, mitochondrial oxidative stress, and
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apoptosis. Future research should, however, clarify the
topic.

Keywords:  Apoptosis;  Selenium;
TRPM2 channel; TRPV1 channel

Fibromyalgia;
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Dexmedetomidine, cerebral ischemia, and TRPV1
channel
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An increasing amount of research indicates that
excessive reactive oxygen species (ROS) in rats with
cerebral ischemia play a significant role in the physiology
of cerebral ischemia and are responsible for deficiencies
of intracellular free calcium (Ca?*) amount (Randhawa
and Jaggi 2018; Xie et al. 2021). Various channels,
particularly chemical and voltage-gated channels, allow
Ca®* to flow through the membranes of cells. In addition
to the recognized cation channels, the transient receptor
potential (TRP) superfamily of channels was only
recently identified. Thirty members of mammalian and
nonmammalian species make up the seven subfamilies
that make up the TRP superfamily.

The voltage-gated calcium channels' stimulation
and inactivation processes are substantially different
from those of TRP channels. For instance, ADP-ribose
and oxidative damage activate the TRPM2 channel,
whereas many stimuli, such as capsaicin and oxidative
stress, activate the TRPV1 channel (Randhawa and Jaggi
2018). Dexmedetomidine (DEX), a drug that causes an
immediate reaction and is simple to manage, is essential
for long-term sedation in patients receiving emergency
medical care. According to Akpnar et al. (2016), DEX
has a modulator effect on the Ca?* content in a number of
neurons. According to the findings of a recent study, rats'
hippocampal TRPM2 and TRPV1 channels were
activated by cerebral ischemia, ROS, and DEX.

In summary, new research shows DEX therapy
reduces intracellular Ca?' signaling and oxidative
damage generated by brain ischemia via blocking TRP
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channels. It seems that additional study will be required
to determine the exact link between DEX and TRP
channel activation in cerebral ischemia.

Key words: Dexmedetomidine; Cerebral Ischemia;

TRPV1 channel; Oxidative stress
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Selenium modulates experimental dementia via
inhibition of TRPM2 and TRPV1 channels
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Alzheimer’s disease (AD) is the most common
form of dementia among elderly people. Involvements of
brain amyloid plaque accumulation, Tau protein
formation, and oxidative stress in the etiology of AD are
well-known. An increasing amount of research indicates
that excessive reactive oxygen species (ROS) in humans
with dementia play a significant role in the physiology of
dementia and are responsible for increases in calcium ion
(Ca**) amounts (Walia et al. 2022). Various channels,
particularly chemical and voltage-gated channels, allow
Ca?* to flow through the membranes of cells. In addition
to the recognized cation channels such as voltage gated
and chemical channels, the transient receptor potential
(TRP) superfamily of channels was only recently
identified. Thirty members of mammalian and
nonmammalian species make up the seven subfamilies
that make up the TRP superfamily. TRPM2 and TRPV1
are two members of the TRP superfamily.

The brain is the main target of ROS due to its low
antioxidant but high polyunsaturated fatty acid content
and oxygen consumption Therefore, the
accumulation rate of ROS is high in the brains of patients
with dementia. There is an association between low
blood selenium levels and dementia induction (Zhou et
al. 2023). In the last decade, there has been great interest
in the combination of several antioxidants, including
selenium, that have proved to be effective against a wide
range of ROS-induced dementias (Balaban et al. 2017). |
evaluated current data on selenium through the inhibition
of TRPM2 and TRPV1 channels on oxidative stress and

rate.

J Cell Neurosci Oxid Stress 2023; Supp 3

8™ World Congress of Oxidative Stress,
Calcium Signaling and TRP Channels, 5-8 September 2023

apoptosis in the treatment of dementia.

Key words: Dementia; Selenium; TRPV1 channel,
Oxidative stress.
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The interaction between eicosapentaenoic acid-
induced TRPM2 activation and cisplatin in the
glioblastoma cell death
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Through repeated generations of oxidative stress,
excessive glial cell activation causes glioma.
Glioblastoma multiforme (GBM) is a highly proliferative
form of tumor in the brains of adults, and it also comes
on by overstimulating glial cells in the brain's nervous
system (Schwartzbaum and Cornwell 2000). GBM
cannot be totally curable.

One of the most common and effective
chemotherapy drugs is cisplatin. Patients suffering from
GBM obtain therapy with cisplatin. The resistance of
cisplatin to tumor cell killing, however, frequently
inhibits its effectiveness. As a result, crucial doses of
cisplatin are given to GBM patients due to its resistance.
Treatment with cisplatin induces a high level of reactive
oxygen species (ROS), Ca?" influx, and other variables
leading to apoptosis and cell death in DBTRG
glioblastoma cells. One of the main components of
omega-3 polyunsaturated fatty acids, eicosapentaenoic
acid, has recently been associated with beneficial health
benefits (Shi et al. 2021). Eicosapentaenoic acid has been
demonstrated to have synergistic effects against
cisplatin-resistant tumors by activating the TRPM2
channel in several kinds of tumor cell lines, including
GBM (Ocal and Naziroglu 2022).

| reviewed the connection between cisplatin and
eicosapentaenoic acid-induced TRPM2 stimulation in
glioblastoma cell death.

Key words: acid;
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Anticancer action of bee venom melittin via TRPM2
channel stimulation
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Reactive oxygen species (ROS) that are generated
in excess lead to the death of tumor cells. The TRPM2
channel is activated, which results in an increased Ca?*
influx. Through the activation of caspases like caspase-3,
-8, and -9, TRPM2, a stimulation caused by an excessive
rise in cytosolic Ca?* induces tumor cell death and
apoptosis (Fig. 1). Additionally, the TRPM2 stimulation
generates an excessive amount of ROS production. The
toxic component of bee venom known as melittin is well-
known for its powerful hemolytic, antibacterial, and
TRPV1 channel stimulation features (Du et al. 2011).
Melittin may also have anti-tumor impacts on different
types of tumor cells. By activating the TRPM2 channel
in a number of tumor cell lines, including glioblastoma,
melittin has been shown to have synergistic benefits
against cisplatin-resistant malignancies (Ertilav and
Naziroglu 2023).

| talked through how melittin-induced ROS and
apoptosis in cancer cells relate to TRPM2 stimulation.

e Ca2+
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NMDA receptor stimulation induces TRPM2 channel
activation in hypoxia
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Several pathophysiological conditions can cause
hypoxia. The negative effects of hypoxia are seen in the
neurons and brain. Increasing evidence suggests that
hypoxia causes excessive Ca?* influx by activating
NMDA receptors (Hanggi et al. 2014). ADP-ribose and
H>0O; trigger the TRPM2 channel (Miller and Cheung
2016). An increased cytosolic Ca?* concentration opens
the channel. In a recent study, it was examined if the
activation of the TRPM2 channel in neuronal cells was
influenced by the Ca?* influx caused by NMDA receptor
stimulation (Yildizhan and Naziroglu 2023). They
discovered that the increased Ca?* influx brought on by
NMDA receptor stimulation stimulated TRPM2
channels. MK-801 and memantine, however, prevented
the activation of the TRPM2 channels.

It appears that a therapeutic target for the
management of hypoxia-induced oxidative cell damage
and death has thus been recommended: the blocking of
the increase in cytosolic Ca?* concentration.

TRPM2

Key words: Hypoxia;

channel; ADP-ribose.

NMDA receptors;
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Melatonin attenuates hypoxia-induced oxidative
neurotoxicity via inhibition of TRPV4 in a neuronal
cell line
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Student,
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Because cerebral ischemia/reperfusion damage is
mainly what causes cerebrovascular disease, there is an
alarming mortality rate globally. The brain and neurons
suffer hypoxia in the brain as a consequence of the
ischemia/reperfusion damage (Sekhon et al. 2017). More
than 75% of hospital patients who suffered cardiac arrest
have cerebral hypoxia as their main cause of death.
Inducing hypoxia in the brain causes apoptosis, which
results in neuronal and brain cell death.

TRP vanilloid 4 (TRPV4) is a member of the Ca?*-
permeable  transient receptor potential (TRP)
superfamily. GSK1016790A is an agonist that is
selective for the TRPV4 channel, whereas ruthenium red
is an antagonist. Additionally, a greater generation of
reactive oxygen species (ROS) activates TRPV4. The
pineal gland secretes melatonin, an effective and strong
antioxidant. Additionally, according to Alkozi et al.
(2017), the release of melatonin and GSK1016790A-
mediated TRPV4 activation are closely linked. Although
apoptosis and ROS were reduced by ruthenium red,
stimulation of TRPV4 increased hypoxia-induced
apoptosis and ROS in the neuronal cell lines (Ocal et al.
2022).

It appears that the manipulation of TRPV4 through
the administration of a new Ca?* channel inhibitor may
control the ROS and apoptosis triggered by neuronal
hypoxia.

Key words: Hypoxia; Melatonin; TRPV4 channel;
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Diabetic neuropathic pain and TRPM7 channel
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A metabolic chronic disease with a simply
increasing worldwide incidence is diabetes mellitus.
Diabetes mellitus reduces the quality of life because it
can't be controlled. Diabetes-related neuropathy is one of
the long-term effects of diabetes mellitus. Enhanced Ca®*
permeable-voltage-gated cation channel stimulation and
TRP channel activations were used to control the release
of insulin. The TRPM7 channel, also known as TRP
melastatin 7, is a member of the TRP superfamily.
Naltriben is a TRPM7 agonist. One of the TRPM7
antagonists is carvacrol (Gualdani et al. 2022). Carvacrol
has been demonstrated to function as a TRPM7
antagonist in a number of neurons. The dorsal root
ganglion neurons show high TRPM7 expression levels.
The activation of TRPM7 in dorsal root ganglions
substantially Ca?* influx,
significantly increases the production of pain (Aydin and
Naziroglu 2023). Additionally, excess Ca?* influx caused
by TRPM7 activation promotes adverse
including apoptosis and oxidative stress in neurons,
including the dorsal root ganglia (Huang et al. 2018).
However, the carvacrol and antioxidant treatments'
inhibition of TRPM7 moderated the negative effects in
the neurons.

Although the inhibition of it with antioxidants has
a protective impact against the diabetes mellitus-
generated neuropathic pain, it seems that diabetes
mellitus stimulates the TRPM7 channel to generate the
diabetic neuropathic pain.

raises which in turn

reactions
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Silver nanoparticles kills glioblastoma cells via the
activation of TRPM?2
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Due to their ability to produce reactive oxygen
compounds (ROS), which correspond with both an
increase in tumor cell mortality and a decrease in tumor
cell proliferation, silver nanoparticles are particularly
promising for the treatment of cancer. In addition, silver
nanoparticles may interfere with crucial cancer hallmarks
by increasing the level of apoptosis mediated by caspase
activation and Ca?" concentration. According to an
investigation (Asharani et al. 2009), treatment with silver
nanoparticles destroys a number of tumor cells. ROS
activates the TRPM2 channel. In tumor cells, including
glioblastoma, the silver nanoparticles caused high levels
of ROS, which triggered TRPM2 channels and Ca?
influx (Kabir et al. 2022; Akyuva and Naziroglu 2023).

Treatment of glioblastoma
challenging, and each patient may require a unique
approach. According to recent research, a subpopulation
of glioblastoma tumor cells is especially vulnerable to the
treatment of silver nanoparticles because they activate
ROS and apoptosis. Thus, through stimulating TRPM2,
silver nanoparticles appear to be a strong agent against
glioblastoma tumors.

tumor cells is
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Modulation of the TRPAL function and traffic by
reactive oxygen species
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TRPAL is a polymodal TRP channel with roles in
pain sensation, inflammation, or thermoregulation. The
channel is activated by natural compounds such as
electrophile isothiocyanates, thiosulfates, or unsaturated
aldehydes. In cancer, TRPAl was reported to be
overexpressed in melanoma, gastric cancer, and
pancreatic adenocarcinoma (PDAC) (Takahashi et al.,
2018). In PDAC cell lines, the channel is overexpressed
and inhibits migration while shifting the cell cycle toward
the pre-G1 phase (Cojocaru et al., 2021). TRPAL was
identified as one of the best sensors for reactive oxygen
species (ROS), supporting the hypothesis that ROS may
be the endogenous stimuli in some cancers (De Logu et
al., 2021).

In this work, we evaluate the effect of two
compounds resulting from
hydroxynonenal (4-HNE), a

stress:  4-
lipid

oxidative
product of
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peroxidation, and H,O2, on TRPAL expressed in PDAC
cell lines.

Firstly, using confocal microscopy, we evaluated
the TRPA1 traffic to the membrane after prolonged
exposure (24 hours) to 4-HNE and H20,. We measured
the ratio of TRPAL expression at the plasma membrane
and ER and noticed significant changes in the presence
of 4-HNE.

Secondly, we used calcium microfluorimetry to
evaluate the effects of ROS on channel activation. 4-
HNE strongly activated the channel. Finally, we also
report a substantial change in cell cycle progression in the
presence of 4-HNE independent of TRPAL activation. In
conclusion, 4-HNE is a potent activator of TRPAL when
acutely applied to PDAC cells, and it may mediate
TRPAL1 traffic upon prolonged cell exposure. Although
the compound arrests the cell cycle in the G2/M phase,
the effect is independent of TRPAL activation.

Keywords: Pancreatic cancer; Oxidative stress; TRPA1
channel.
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Anti-cancer effects of siRNA-mediated targeting of
NaV1.7 channel in pancreatic cancer cell lines
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Pancreatic cancer (PCa) is a major global health
concern, being among the top causes of cancer deaths
(Siegel et al., 2020). This study explores the therapeutic
potential of inhibiting Voltage-gated sodium channels
(Nav1.7) in PCa cells. These channels are found in
various metastatic cell lines (Yang et al., 2012; House et
al., 2015). By targeting these channels, we hope to offer
new insights into PCa management strategies.

The study engaged human keratinocyte cell line
HaCaT and pancreatic cancer cell lines PANC-1 and
MiaPaCa-2. We scrutinized the influence of adult and
neonatal NaV1.7 isoforms on cancer cell proliferation,
invasion, and metastasis.

We found that both adult and neonatal NaV1.7
mRNA expressions were significantly elevated in
PANC-1 and MiaPaCa-2 cells relative to HaCaT cells.
Notably, specific sSiRNAs were able to downregulate
these expressions, leading to a substantial inhibition of
cancer cell proliferation and colony formation, without
exerting any cytotoxic effect on the healthy HaCaT cell
line. Importantly, combining specific NaV1.7 siRNAs
with the conventional PCa drug gemcitabine augmented
the drug's efficacy. The siRNAs also significantly
impeded cell invasion, migration, and wound healing in
cancer cells, while inducing apoptosis and G1 cell cycle
arrest. The inhibition of NaV1.7 influenced protein
expressions associated with pivotal signaling pathways.
In conclusion, the study underscores the pivotal role of
NaV1.7 isoforms in the pathogenesis and progression of

pancreatic cancer, suggesting their potential as
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therapeutic targets in treating PCa.

Keywords: Pancreatic cancer; Voltage-gated sodium
channels; NaV1.7; proliferation; invasion; SiRNA
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The effect of topiramate on oxidative and nitrosative
stress, inflammation and apoptosis in non-alcoholic
fatty liver disease
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Non-alcoholic fatty liver disease (NAFLD) is the
most common chronic hepatic disease and is a common
comorbidity of obesity (Younossi et al. 2016). Although
topiramate (TPM) is a drug with anti-obesity effect
(Motaghinejad et al. 2017), its effect on oxidative and
nitrosative stress, inflammation and apoptosis in both
healthy and NAFLD is unknown. The aim of this study
was to investigate the effect of topiramate on oxidative
and nitrosative stress, inflammation and apoptosis in fatty
liver.

24 Wistar albino rats were divided into four groups:
control, diet, TPM, and diet+TPM. Diet groups received
high fat diet (HFD; %35 fat) for 6 weeks to develop
NAFLD. The TPM group received 100 mg/kg/day TPM
po for 21 days alongside with HFD after six weeks of
HFD. Rats’ liver was analyzed for malondialdehyde
(MDA), glutathione (GSH) levels and glutathione
peroxidase (GPx) activity, nitric oxide (NO),
nitrotyrosine (NT-3), TNF-a, IL-10, caspase 3 and 9, and
cytochrome ¢ (Cyt-c).

While MDA levels increased in D, TPM and
diet+TPM groups, GSH and GPx levels decreased.
Caspase3-9 and Cyt-c levels were increased and IL-10
was decreased both in diet and TPM groups. When
applied together these two interventions further increased
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Caspase 9 and Cyt-c as observed in diet+TPM group.
While TNF-a levels were higher both in diet and TPM
groups, statistical significance attained only in diet+TPM
group. TPM also increased NO and NT-3 levels both in
standard and high fat diet groups. When TPM is used in
NAFLD, apoptosis and inflammation increase even
more.

Considering the high prevalence of NAFLD in
obesity, TPM, as an anti-obesity drug, should be
cautioned.

disease;
stress;

Keywords:  Non-alcoholic liver
Topiramate; Oxidative

Inflammation; Apoptosis

fatty
stress;  Nitrosative
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pH-Control: a novel approach for manipulation of
intracellular pH
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pH imbalance has been implicated in various
diseases such as cancer and neurodegeneration.
However, the underlying mechanisms remain unknown
due to a lack of proper tools for pH manipulation in
subcellular locales, specific cell types, and tissues. In our
recent study, we have introduced Chemogenetic
Operation of iINTRacellular prOton Levels (pH-Control)
approach, enabling pH manipulation with high spatio-
temporal resolution. We have fully characterized pH-
Control in vitro and in cellulo. Combining pH-Control
with genetically encoded pH biosensors (SypHer3s) in
HEK?293 cells we have shown that pH-Control is capable
of changing pH in subcellular locales such as
mitochondria, nucleus, and cytoplasm. Besides, we have
shown that the activity of pH-Control in dorsal root
ganglion (DRG) neurons decreases the membrane
potential. Overall, we are convinced that pH-Control has
the potential to open new lines of investigation on the role
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of pH in health and disease.

Keywords:  pH-imbalance; tools,
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Chemogenetic
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Ca as a center of cellular energetics involved in
maintaining the resting state of excitable cells

Alexander G. DIMITROV

Institute of Biophysics and Biomedical Engineering,
Bulgarian Academy of Sciences, Sofia, Bulgaria
agd@biomed.bas.bg

To establish a resting state in a cell, a system of
sinks constructed mostly by channels has to be perfectly
balanced by a system of sources presented mostly by
pumps.

An analysis of steady-state surface membrane
currents produced by channels, pumps, and transporters
was performed to identify attraction points of the
membrane as a dynamic system. To explain the obtained
results, more attention was paid to further analysis of
pumps and their interaction with electrogenic
transporters.

The pumps have generally low turning rate (Artigas
and Gadsby 2002). They also transfer energy by huge
portions that correspond to the large value (~-200 mV) of
the mitochondrion inner membrane potential. Both
features create problems in formation of the cell resting
state. To obtain stable resting state with physiologic
parameters, parallel action of many pumps and
electrogenic transporters is required. Ca related ones
played a central role in the process. They included the
sodium-calcium exchanger and various Ca pumps.
However, calcium channels and pumps are positioned
along both intracellular organelles and the surface
membrane. So forming energy transfer routes naturally
expand into Many
examples like hypoxic/reperfusion injury, kinds of
muscle fatigue, and nerve-glia interactions could be
associated with the above mentioned processes
(Dimitrov 2023).

intercellular communications.
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In the sensory paradigm, Ca channels release Ca®*
while Ca pumps clear it. Now energy transfer is also
associated with Ca pumps. Could it be that the Ca
channels whose working background is unknown, are
also attached to the main cell energy transfer pathway?

Keywords: Na-K-ATPase; SERCA; PMCA; NCX;
Resting state; Electrogenic transporter.
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Addictive behavior towards opioids and the role of
vanilloid TRP channel in its molecular mechanisms

Kaan ERBAKAN
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Substance use disorders are a medical condition
that affects societies both financially and socially. About
100 substances, including opioids, are known to be open
to abuse and addictive. It is known that the central
nervous system (CNS) regions that these substances
affect at the molecular and systemic level and form the
neurobiological infrastructure of addictive behavior
consist of the basal ganglia (BG), amygdala and
prefrontal cortex (PFC) as well as the nucleus accumbens
(NAc) and ventral tegmental area (VTA).

Transient Receptor Potential (TRP) channels are
Ca*2 permeable ion channels expressed in many different
tissues, including nerve cells and generally comprise 30
different members from 7 subfamilies. We can see that
TRP Vanilloid 1 (TRPV1), a vanilloid-activated TRP
channel, is expressed in CNS regions such as the PFC,
BG, mesolimbic pathways, NAc and VTA. In addition,
TRPV1's role in morphine tolerance and hyperalgesia
leads us to investigate the role of TRPV1 in the molecular
mechanisms of opioid addiction behavior.

An animal study has shown that TRPV1 channel
can modulate morphine-induced conditional reward
effects in NAc (Hong et al. 2017). Another study said that
TRPV1 also plays a role in morphine self-administration
behavior modulation (Ma et al. 2018). A patch-clamp
study on morphine withdrawal animal specimens
demonstrated the effects of TRPV1 activation on
glutamatergic transmission in NAc (Zhang et al. 2017).

When the studies that elucidate the role of the
TRPV1 channel in the neuromolecular infrastructure of
opioid addiction and its effect on addictive behaviors are
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examined together, it suggests that it may be important as
a treatment target.

Keywords: TRPV1 channel, Addiction, Opioid,
Morphine, Addictive behavior, Nucleus accumbens
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The transient receptor potential channel TRPM7 is
a master regulator of the organismal balance of divalent
cations that plays an essential role in embryonic
development, immune responses, cell mobility,
proliferation, and differentiation. TRPM7 is implicated
in neuronal and cardiovascular disorders, tumor
progression and has emerged as a new drug target. We
used cryo-EM, functional analysis, and molecular
dynamics simulations to uncover two distinct structural
mechanisms of TRPM7 activation by a gain-of-function
mutation and by the agonist naltriben, which show
different conformational dynamics and domain
involvement. We identified a binding site for highly
potent and selective inhibitors and showed that they act
by stabilizing the TRPM7 closed state. The discovered
structural mechanisms provide foundations for
understanding the molecular basis of TRPM7
channelopathies and drug development.
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Effects of differentiation on SH-SY5Y human
neuroblastoma cell line for TRPM channel activation
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Transient receptor potential (TRP) cation channels
have several important roles involving intracellular Ca?*
signaling. First, as Ca®*-permeable channels that respond
to various stimuli, TRP channels directly affect cellular
Ca?* signaling. In addition, in terms of non-selective
cation channels, TRP channel leads to
membrane depolarization and affects Ca?* influx through
voltage-gated and store-operated Ca?* channels. Finally,
Ca®** modulates most TRP channel activity, acting as
molecular effectors downstream of intracellular Ca?
signaling. As a good representation of electrical related
Ca?* activity, SH-SY5Y human neuroblastoma cells are
widely used in cell culture for neuronal modelling. In this
study, we examined the effects of SH-SY5Y cell
differentiation on TRPM channel activation.
Differentiation protocols including retinoic acid, brain-
derived neurotrophic factor (BDNF), cholesterol and
estradiol treatments have been proposed in the literature.
Here, we examined the differentiated cells by applying

activation
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retinoic acid (RA) + BDNF (RB) to undifferentiated SH-
SY5Y cells. We observed the changes in TRPM channel
activation of these cells after the differentiation
procedure in comparison with TRPM2 antibody and Ca
(Fluo3AM) indicator and mitochondrial ROS (MitoSOX
Red). In addition, we demonstrated the changes in
CACNA2D2, CACNG5, CACNA1I gene expressions
associated with calcium channels in the cultivated
differentiation procedure. In conclusion, we concluded
that TRPM channels should be used as a neuronal model
when SH-SY5Y human neuroblastoma cells are
differentiated after retinoic acid and BDNF treatment.
Keywords:  Neuroblastoma; SH-SY5Y; Oxidative
stress; TRPM2
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Altered metabolism and calcium signaling in Down
syndrome

Laszlo PECZE
Independent scientist

Numerous sets of microarray and RNA-seq data are
publicly accessible. A meta-analysis was conducted on
gene expression levels comparing individuals with Down
syndrome (DS) to control subjects. The analysis revealed
that in DS, more than 60% of the genes located on
chromosome 21 are significantly upregulated. Among
these upregulated genes in DS, several encode important
components of various bioenergetic pathways and
calcium signaling.

Based on these findings, it can be concluded that
cells of individuals with DS exhibit a pseudo-hypoxic
state. The cellular metabolic and bioenergetic
mechanisms in DS show pathophysiological alterations
that resemble cellular responses associated with hypoxia,
even though there is no disruption in the oxygen supply
to the cells.
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Molecular simulation approaches in elucidating the
biophysics of divalent cation sensing
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Divalent cations are critical messengers of the
internal homeostatic status of the cell. Their cues are
sensed by internal molecular machines of the cell,
including sensory transmembrane channels such as those
of the TRP family, and the genomic material of the cell,
chromatin. This collective response to divalent cations is
peculiar in the sense that the mechanical trigger of an
internal element to them can be highly passive, such as
competition for DNA minor groove binding between a
basically charged residue and a Magnesium ion, or highly
well-orchestrated, such as an allosteric coupling of a
Calcium ion binding site and a cation gate several
nanometers away. In this talk, I will discuss our in silico
approach to both cases via atomistic molecular
simulations: first, the global-level opening of the CENP-
A histone containing nucleosome, and second, our early
strategies toward understanding the Calcium-coupling in
TRPM4 channel.
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Investigation of TNF alpha, IL6, Paraoxonase, and
Superoxide Dismutase enzyme activities in Obsessive
Compulsive Disorder
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The brain is exposed to the attack of reactive
oxygen and nitrogen radicals due to its richness in lipid
molecules and high oxygen consumption. The harmful
effects of highly reactive radicals with unpaired electron
balance on cells are reduced or destroyed by antioxidant
enzymes and molecules, but when this balance is
disrupted in favor of oxidant molecules, oxidative stress
occurs. In psychiatric diseases, including obsessive-
compulsive disorder, infiltration of peripheral immune
cells into the central nervous system, disorders in
serotonin, dopamine, glutamate metabolism, disruption
of the kynurenine/tryptophan ratio and oxidative stress
conditions in the cell can cause chronic inflammation
(Wang et al. 2015; Marazati et al.2018). Paraoxonase
(PON) is an enzyme with antioxidant and anti-
inflammatory capacity that can detoxify xenobiotics such
as organophosphates carried by high-density lipoproteins
that protect against atherogenesis (Ozdemir et al 2019).

We wanted to examine the role of TNF-a and 1L-6
pro-inflammatory cytokines, PON1 enzyme activities
with antioxidant properties, and superoxide dismutase
enzyme (SOD) activities, in the pathology of the disease
in OCD. In our study, 100 patients diagnosed with OCD
and 50 healthy people without neuropsychiatric disease
constitute our control group. Serum TNF-a, IL-6 and
activities of SOD were determined Enzyme linked
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Immunosorbent Assay. PON1 activities were assayed
kinetically as the measurement of the linear increase of
absorbance of p-nitrophenol. We found that TNF- o
(p<0.001) as a pro-inflammatory cytokine
significantly increased in the OCD group, and the
activities of PON1 (p<0.05) and SOD (p<0.001) were
decreased.

In conclusion, we can suggest that increased pro
inflammatory cytokines and the decrease in antioxidant
PON1 and SOD enzymes have important roles in the
pathogenesis of OCD disease.

was

Keywords: Obsessive Compulsive Disorder, TNF-a, IL-
6, Paraoxonase 1, Superoxide dismutase
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Neuroprotective effect of chrysin in PTZ-induced
neurotoxicity in SH-SY5Ycells: Role of TRPM2
channel
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Chrysin (CHR) is a promising phytochemical that
belongs to the flavonoid class based on its chemical
structure. Experimental studies have shown that CHR has
biological effects, including anti-cancer,
antioxidant, hepatoprotective, antiviral, neuroprotective,
and anti-anxiety properties (Stompor-Goracy et al.,
2021). In recent years, transient receptor potential (TRP)
ion channels have been reported to play an important role

various

in the pathology of neurological disorders (Yildizhan et
al., 2020). TRP Melastatin 2 (TRPM2) are oxidative
stress-dependent active cation channels within the TRP
superfamily and are widely expressed, including in the
brain, immune system, endocrine cells, and endothelium.
This study examined the protective role of CHR against
neurotoxicity induced via the TRPM2 channel in SH-
SY5Y cells exposed to pentylenetetrazol (PTZ). For the
study, control, CHR (50 uM, 24 h) (Darendelioglu 2020),
PTZ (30 uM, 24 h) (Ahlatci et al., 2022), and PTZ+CHR
(CHR treatment was administered 30 minutes before
PTZ incubation) groups were formed from SH-SY5Y
cells. The study measured the levels of MDA, GSH,
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ROS, PARP-1, and TRPM2 channels in the cells using
ELISA kits. The study found that administering PTZ to
the human neuroblastoma cell line SH-SY5Y resulted in
neurotoxicity demonstrated by decreased GSH levels and
increased MDA, ROS, PARP-1, and TRPM2 (p < 0.05).
In SH-SY5Y cells treated with CHR prior to PTZ
incubation, levels of MDA, ROS, PARP-1, and TRPM2
decreased, and levels of GSH increased, compared to the
PTZ group (p < 0.05). Consequently, we found that CHR
treatment may effectively reduce PTZ-induced
neurotoxicity in SH-SY5Y cells by inhibiting the
activation of TRPM2 channels.

Keywords: Chrysin, Pentylenetetrazole, SH-SY5Y cell,
TRPM2 channel
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Fasciola hepatica, popularly known as the liver
butterfly, is a parasite of the liver parenchyma (young
parasites) and in bile ducts (mature parasites) of
herbivorous mammals, especially sheep and cattle, and
humans (Cicek et al. 2012). In humans, fascioliasis can
present with very different clinical findings, ranging from
asymptomatic infections to severe liver cirrhosis and
death (Cengiz et al. 2022). Oxidative stress is thought to
have an important role in the pathogenesis of fascioliasis.
The aim of this study is to evaluate the results of studies
investigating the effect of fascioliasis infections on the
total antioxidant capacity (TAC) of the host by meta-
analysis.

A systematic search was conducted in Web of
Science, PubMed, and Google Scholar to identify studies
to be included in the meta-analysis. Statistical analysis
program Jamovi (Ver. 2.4.1.0) was used for meta-
analysis. The analysis was carried out using the
standardized mean difference as the outcome measure. A
random-effects model was fitted to the data.

A total of six studies were included in the analysis
(Cicek et al. 2012; Bottari et al. 2015; Karsen et al. 2011;
Kotodziejezyk et al. 2013; Nasreldin and Zaki 2020;
Siemieniuk et al. 2008). The estimated average
standardized mean difference based on the random-
effects model was 0.77 (95% CI: -1.3 to 2.8). This value
(0.77) suggests a strong association between correlation
between fasciolasis and decreased TAC according to the
Cohen classification.
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The fact that fasciolasis causes a decrease in the
antioxidant capacity of the host may cause the
prooxidant-antioxidant balance to shift to the prooxidant
direction. Shifting the prooxidant-antioxidant balance in
favor of prooxidant causes oxidative stress in the host. In
conclusion, high oxidative stress occurs in the host
during F. hepatica infection, which causes severe liver
damage.

Keywords: Fasciolasis, Oxidative stress, Meta-analysis,
Antioxidant capacity
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In this study, aimed to investigate the effect of
endoplasmic reticulum stress mediated apoptosis and
autophagy signaling pathways in cardiac hypertrophy
due to hyperthyroidism. For this purpose, 24 Sprague
Dawley adult male rats were used and rats were divided
into two groups as control group and hyperthyroid group.
The hyperthyroidism model was performed using L-
thyroxine 0.3 mg/kg/ml/day intraperitoneal injection.
Control group (received intraperitoneal injections of
saline solution 1ml/daily for 8 week) and hyperthyroid
group (received intraperitoneal injections of L-thyroxine
0,3 mg/kg/ml/daily for 8 week). It was determined that
absolute and relative heart weights increased in the
hyperthyroid group (P<0.001). Microscopically; it was
determined that the mean myofibril thickness in the
hyperthyroid group were statistically
significantly compared to the control group (P<0.001).
Hypertrophy and interstitial fibrosis in both longitudinal and
transverse myofibrillar sections in the left ventricle were

increased

noted in a few animals in this group. Nuclei in hypertrophic
myocytes were observed to be partially hyperchromatic.
Myofibrillar disorganization (disarray) and endocardial
fibrosis were not detected in the hyperthyroid group.
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Hyperthyroidism significantly increased
malondialdehyde level (P<0.001), PERK (P<0.01),
GRP78 (P<0.01), CHOP (P<0.05), ATF4 (P<0.01), Bax
(P<0.05), LC3 I/Il (P<0.01), Beclin (P<0.01), ATG5
(P<0.05) protein expression levels, Bax/Bcl-2 ratio
(P<0.05) and significantly decreased glutathione level
(P<0.01), glutathione peroxidase (P<0.01) and catalase
enzyme activities (P<0.05). There was no difference in
Bcl-2 protein expression levels (P>0.05).

In conclusion, these results showed that increased
thyroid hormones levels lead to endoplasmic reticulum
stress caused by oxidative stress in the heart, and
PERK/ATF4/CHOP mediated apoptosis and autophagy
may play an important role in the hypertrophy caused by
hyperthyroidism.

Keywords: Hyperthyroidism, Heart, Oxidative Stress,
Endoplasmic Reticulum Stress, Apoptosis, Autophagy
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The effect of zingerone on Sirtl/Nrf2/HO-1 signaling
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In this study, it was aimed to investigate the effect
of zingerone, which is present in ginger and display an
antioxidant capacity, on the oxidative stress,
spermatological parameters, and expression levels of
oxidative stress-related protein in the reproductive
system of the diabetic male rats.

In the study, a total of 75 male Sprague-Dawley rats
were divided into 6 groups as follows; control, zingerone
50 mg/kg (Zin50), zingerone 100 mg/kg (Zin100),
diabetic (DM), diabetic+zingerone 50 mg/kg
(DM+Zin50), and diabetic+zingerone 100 mg/kg
(DM+Zin100). Zingerone was administered by gavage
for 8 weeks. Diabetes was induced by intraperitoneally
administering a single dose of 55 mg/kg streptozotocin.
At the end of the animal experiment, rats were
decapitated and testicular tissues were collected. In the
testicular tissues; malondialdehyde (MDA) and
glutathione (GSH) levels, catalase (CAT) and glutathione
peroxidase (GSHPx) enzyme activity were evaluated.
Also, expression levels of sirtuin 1 (Sirtl), nuclear factor
E2-related factor 2 (Nrf2), and heme oxygenase-1 (HO-
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1), which are oxidative stress-related proteins, and the
spermatological parameters were evaluated.

The result of this study showed that GSH level,
GSHPx and CAT enzyme activity, and Sirtl, Nrf2, and
HO-1 protein expression levels were significantly
decreased in the diabetic rats compared to control groups
(P<0.001). Furthermore, spermatozoon motility and
density decreased significantly, and the abnormal
spermazotoon rate increased significantly in the diabetic
rats compared to the control group (P<0.001). It was
determined that GSH level, GSHPx and CAT enzyme
activity, and Sirt1, Nrf2, HO-1 protein expression levels,
and spermatozoon motility significantly increased, lipid
peroxidation and abnormal sperm rate significantly
decreased in the zingerone-treated rats compared to
diabetic rats (P<0.001). There was no significant increase
in spermatozoon density in the zingerone-treated rats
compared to diabetic rats(P>0.05).

In  conclusion, zingerone  supplementation
displayed a positive effect on the reproductive system by
reducing oxidative stress and increasing the expression
levels of Sirtl, Nrf2 and HO-1 protein in diabetic rats.

Keywords: Oxidative stress, Reproduction, Antioxidant,
Diabetes.

*This study was produced from Edanur GULER
EKMEN"'s PhD thesis and supported by the Scientific
Research Projects Coordination Unit of Firat University
(VF.22.02).
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Oxidative Stress in Neurocysticercosis
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Neurocysticercosis is caused by Taenia solium
larvae. It is estimated that as many as 3 million people
worldwide are currently affected by seizures caused by
neurocysticercosis (Carmen-Orozco et al. 2021). While
neurocysticercosis may present with non-specific clinical
symptoms, a chronic inflammatory process is triggered
in the host after a while. Activated neutrophils and
monocytes release reactive oxygen species such as
hydrogen peroxides, hydroxyl radicals, and superoxide
radicals, which can damage the tissues surrounding the
inflammatory area, and this creates oxidative stress in
cells. In a study, oxidants such as malondialdehyde,
protein carbonyl and nitrite were found to be significantly
higher in the cerebrospinal fluid of children with
neurocysticercosis compared to controls,
antioxidants such as superoxide dismutase, glutathione
peroxidase, ceruloplasmin, ascorbic acid, copper and
zinc were found to be significantly lower (Prasad et al.
2012). Rodriguez et al. (2008) found that lipid
peroxidation levels in the cerebrospinal fluid of patients
with neurocysticercosis were higher than in controls.
This indicates the occurrence of oxidative damage in
patients with neurocysticercosis. Oxidative stress caused
by neurocysticercosis can cause neurodegenerative
diseases and especially meningitis.

while

Keywords:  Taenia  solium,  Oxidative

Cysticercosis, Meningitis

stress,
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The interaction between spinal cord injury and
TRPV1 channel
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Many functions, notably cellular
apoptosis, physiological signaling, and
reactive oxygen species (ROS) generation, depend on
cytoplasmic free Ca?* balance. There is increasing
evidence that the physiology of spinal cord injury (SCI)
is significantly influenced by changes in cytoplasmic free
Ca?* concentration. Several membrane cation channels
are responsible for regulating the cytoplasmic free Ca?*
concentration. A family of non-selective cation channels
also called transient receptor potential (TRP) channels
provides an essential part in DRG neurons. After
traumatic events, the dorsal root ganglia (DRG) express
a substantial quantity of calcium permeable cation
channels, also called TRP vanilloid 1 (TRPV1) (Carrasco
et al. 2018). It is currently proven that the TRPV1
channels in DRG neurons play a role in oxidative stress-
induced cell death following mechanical trauma.

The results of the recent studies indicated that SCI-
mediated excessive Ca?* influx induces an increase of the
mitochondrial membrane depolarization. In turn, it
induces excessive generation of apoptotic and oxidant
factors. The apoptotic factors include caspase -3 and -9
activations, although the oxidant factors include lipid
peroxidation, mitochondrial and cytosolic ROS
productions (Carrasco et al. 2018; Turtle et al. 2018). The
oxidant and apoptotic actions of SCI were attenuated by
the treatment of antioxidants such as Hypericum
perforatum and melatonin.

I reached the conclusion that antioxidants
considerably reduced the levels of oxidative stress,

J Cell Neurosci Oxid Stress 2023; Supp 3

8™ World Congress of Oxidative Stress,
Calcium Signaling and TRP Channels, 5-8 September 2023

apoptosis, and Ca®* entry via TRPV1 channel that SCI
generated. The specific link between TRPV1 channel
activation and SCI, however, is still unknown

Key words; Dorsal root ganglion; Spinal cord injury;
TRPV1 channel; Oxidative stress.
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The most prevalent form of traumatic brain injury
(TBI) is a severe hit or trauma to the head or body. TBI
can also result from an object entering the tissue of the
brain, such as an assault weapon or broken piece of the
skull. The brain's cells may suffer an instant effect from
mild traumatic damage to the brain. A more serious TBI
may cause bleeding, tissue damage, bruises, and other
physical harm to the brain. These injuries may lead to
long-term problems or even death.

Disturbances in the cytosolic calcium ion
concentration play an essential role in the development
of TBI. TRP vanilloid 1 (TRPV1) is a member of the TRP
superfamily. Capsaicin and oxidative stress are two
examples of the various stimuli that can gate the Na* and
Ca**-permeable TRPV1 channels. Excessive Ca?* entry,
inflammation, and oxidative stress play major roles in the
etiology of TBI (Yang et al. 2019; da Silva Fiorin et al.
2020).

Apoptosis, mitochondrial oxidative stress, and
excess Ca2* entry was recently described as being caused
by oxidative stress in experimental TBI. However,
antioxidants like N-acetylcysteine and selenium can
prevent TBI-induced oxidative stress and apoptosis in the
hippocampal neurons by preserving intracellular Ca?
hemostasis, activating TRPV1 channels, and suppressing
the mitochondrial oxidative stress pathway (Naziroglu et
al. 2014; Yang et al. 2019).

I have come to the conclusion that TRPV1's
oxidative failure affects the human body by activating the
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second messengers, which could result in the
pathophysiology of TBI. It appears that additional study
remains required to determine the exact link between
TRPV1 channel activity and TBI.

Key words; Antioxidants; Apoptosis; TRPV1 channel;
Traumatic brain injury; Oxidative stress.
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Zeynep SARIMERMER Yf}CELl, Menekse
ULGER?, Sait POLATS, Arzu YAY?, Mehmet Fatih
YETKINY Ozge AL!, Siimeyye UCAR!, Fatih
Mehmet KOCA?!, Mesut MEKER!, Samet KARAS?,
Erdogan UNUR?, Nihat EKINCI?

!Department of Anatomy, Faculty of Medicine, Erciyes
University, Kayseri, Turkiye

2Department of Histology and Embryology, Faculty of
Medicine, Erciyes University, Kayseri, Turkiye
3Department of Histology and Embryology, Faculty of
Medicine, Cukurova University, Adana, Turkiye
“Department of Neurology, Faculty of Medicine, Erciyes
University, Kayseri, Turkiye

This study, it was aimed to investigate the
contribution of oral use of Lavandula Stoechas essential
oil to regeneration in sciatic nerve crush injury by
utilizing its antioxidant properties (Bouyahya et al., 2017,
Cherrat et al., 2014, Mushtaq et al., 2018)

44 Wistar Albino male rats (4 of which were in the
preliminary study) were used. Rats were randomly
divided into four groups. Crush damage was created on
right sciatic nerves. Groups;

Group 1: The control group, the intact left sciatic nerves
of the group 2 that did not receive systemic treatment
were used.

Group 2: Daily drinking water was given after damage
Group 3: Daily olive oil was given after the damage
Group 4: Daily 100 mg/kg Lavandula Stoechas essential
oil +olive oil was given after the damage

Group 5: Daily 250 mg/kg Lavandula Stoechas essential
oil +olive oil was given after the damage

J Cell Neurosci Oxid Stress 2023; Supp 3

8™ World Congress of Oxidative Stress,
Calcium Signaling and TRP Channels, 5-8 September 2023

Ondays 0, 7, 14, 21 and 30, the Sciatic Functional
Index test was performed on groups (Bain et al., 1989)
Electromyography analysis was performed on rats at the
end of the 30th day and the experiment was terminated
(Oguzhanoglu et al. 2000). General histopathological
appearance, axon number and axon diameter were
evaluated with oil red o staining on the sciatic nerve
tissues taken. Nerve Growth Factor immunoreactivities
in the tissue were determined by immunofluorescence.
Electron microscopic examinations were performed on
sciatic nerve tissues.

In conclusion it has been shown that a 30-day
treatment of 250 mg/kg lavandula stoechas essential oil
diluted in olive oil contributes to nerve regeneration. It
was observed that 100 mg/kg Lavandula Stoechas
essential oil treatment diluted in olive oil and olive oil
treatment given to create a positive control contributed to
regeneration in very low amounts.

Our findings suggest that in crush injury model,
which is known to increase the severity of damage due to
oxidative stress, the antioxidant property of Lavandula
Stoechas essential oil supports regeneration by reducing
oxidative stress.

Keywords: Crush injury; Lavandula Stoechas essential
oil; Sciatic nerve

*This project was supported by Erciyes University
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GFAP and SNAP25 gene expression levels in adult
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The melatonin and exercise cognitive functions
have effects on the brain of rats in conditions such as
chronic stress. In the presented study, our aim was to
investigate the effect of combined with melatonin and
exercise on the social isolation (SI) stress in adulthood.

This study, 4 months old Wistar albino male rats
(n=30) were divided into 5 groups: control (C); social
isolation (Sl); social isolation + Melatonin (SIM); social
isolated +exercise group (SIE); social isolation +
Melatonin + exercise (SIME) group. Social isolation
protocol was applied during 4 weeks by placing the rat
alone in a cage. Melatonin (0.4 mg/ml, i.p.), was
treatment of the experimental animals for 2 weeks. The
rats were given exercise for 30 minutes a day for 2 weeks.
Following the experimental protocol, were investigated
serum corticosterone levels by ELISA method and
hippocampal BDNF, GFAP and SNAP25 gene
expression level by RT-PCR.

The melatonin and exercise administration did not
cause a statistically significant difference on Sl stress in
serum corticosterone levels. BDNF was found to be
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down-regulated in S and SIE, but this result was not seen
melatonin administered. There was no a statistically
significant difference in GFAP and SNAP25 gene
expression levels.

Our data suggest that melatonin prevents down-
regulation of BDNF in the hippocampus of Sl stress, but
it showed that treadmill exercise did not have the same
effect. We think that further research, that the with
different exercise types, is need to understand the
mechanisms underlying the combination of melatonin
and exercise.

Social

Keywords: Melatonin;

Hippocampus

Exercise; isolation;
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Sepsis is systemic response of the body against a
microorganism, the cytokine storm that occurs with the
stimulation of the inflammation induces oxidative stress
(Kumar, 2020). The liver has an important role in the
detoxification process in sepsis causes lead to death as a
result of accumulation of toxic agents and reactive
oxygen species. Several studies have reported that
Melatonin has anti-oxidant effects on lipid peroxidation
and oxidative stress (Chen et al., 2017). In this study, we
aimed to investigate the effects of melatonin on lipid
peroxidation (Thiobarbituric acid reactive substances
(TBARYS)), anti-oxidant enzymes chains and Chitinase-3
like proteinl (YKL-40) as a potential marker of sepsis
(Steletou et al., 2023) in liver tissue in rats with sepsis
induced with lipopolysaccharide (LPS).

Adult Wistar albino rats was divided into 4 groups
as; Control, LPS (10 mg/kg i.p.), Melatonin (10 mg/kg
i.p. x3), Melatonin+LPS. Rats were decapitated 6 hours
after LPS in-jection and liver tissues were taken and
homogenized. Glutathione reductase (GR), Glutathi-one
peroxidase (GSH-Px), Superoxide dismutase (SOD) and
YKL-40 levels were investigat-ed by ELISA method.
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Statistical analysis was performed with one-way
ANOVA and Tukey test was used.

Our findings; In the LPS group, GR, GSH-Px, SOD
levels were significantly lower and TBARS levels were
significantly higher than the other groups, also YKL-40
levels were decreased compared to the control.

Our results show that melatonin improves the
reduce the oxidative stress in liver tis-sue which damaged
by sepsis.

Key words: Oxidative stress; Melatonin; Sepsis; Anti-
oxidant; Liver; YKL-40
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In patients with uncontrolled type 1 diabetes
(TAIDM), hyperglycemia increases reactive oxygen
radical (ROS) production and oxidative stress (OS),
especially in skeletal muscle. Excess OS damages
striated muscle tissues and reduces physical activity,
resulting in a decline in the patient's quality of life.
Regular physical activity is thought to enhance the
respiratory capacity of muscles. It can also mitigate the
harmful impact of diabetes by facilitating the adaptation
of the body to exercise. This process involves the
activation of antioxidant systems and related
mechanisms to counteract the rise in ROS production. On
the other hand, some studies suggest that exercise could
potentially increase OS. Metformin and atorvastatin are
frequently-used drugs to regulate disease and prevent
cardiovascular complications in TLDM. In addition, they
have some impact on oxidative stress and skeletal muscle
functions. Currently, there is no research on the effects of
the simultaneous use of these medications on T1DM
patients who exercise.

This study aimed to explore the impact of
administering metformin and atorvastatin in combination
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on skeletal muscle oxidant/antioxidant parameters in
T1DM rats undergoing moderate intensity treadmill
training. Male Wistar rats were divided into six groups
for this study: a sedentary control group (naive; N) and
five "treatment group having exercise" (C), diabetes (D),
diabetes with metformin (MET), diabetes with
atorvastatin (ATO), and diabetes with metformin and
atorvastatin (MET+ATQ). Diabetes was induced by
administering Streptozotocin (STZ) at a dose of 45 mg/kg
intraperitoneally. The study included rats whose glucose
levels in the tail vein blood were greater than 250 mg/dL
after ten days. The exercise groups of rats engaged in
treadmill running for five days per week, while the
administration of drugs was conducted seven days per
week. At the end of the fourth week, samples of the rats'
gastrocnemius muscle were obtained while under
ketamine anaesthesia (100 mg/kg; i.p.). Superoxide
dismutase (SOD) activity, reduced glutathione (GSH),
and malondialdehyde (MDA) levels were assessed as
indicators of oxidative stress/antioxidant status. Analyses
of total oxidative capacity (TOS) and total antioxidant
capacity (TAS) were conducted to determine the
oxidative stress index (OSI).

At the end of the study we have found a significant
increase in tissue MDA levels (marker of oxidative
stress) while a significant decrease in GSH levels from
group D. There was not any significant effect of drugs on
these parameters. OSI decreased by combined use of
drugs, however, metformin alone was found more
effective.

This study is a part of a project going on in our
laboratory. After getting all results of the project, a better
evaluation of the effects of the drugs combination would
be possible.

Keywords: Diabetes; Metformin; Atorvastatin; Exercise
training; Oxidative stress
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The main cause of restenosis is attributed to the
excessive proliferation and migration of vascular smooth
muscle cells (VSMC). Orail is one of the main molecular
components of Store-Operated Calcium Entry (SOCE),
playing a key role in VSMCs proliferation during
neointima formation in the process of restenosis (Shawer
et al., 2021). Recent studies have demonstrated the
implication of microRNAs (miRNAs) in VSMCs
proliferation (Efovi & Xiao, 2023), however, the role of
these miRNAs as regulators of SOCE during vascular
remodeling has not been described.

Experiments were conducted in an animal model
of rat carotid angioplasty to characterize neointima
formation. The neointima development after balloon
injury of rat carotid arteries was confirmed by
haematoxylin and eosin staining, and aSMA staining of
tissue sections up to 3 weeks after surgery. Injured
arteries showed significant higher expression of Orail, as
compared to non-injured arteries, indicating their
possible participation in the neointima layer formation.
Microarray of miRNAs analysis of the injured carotids
compared to control carotids showed significant increase
in the expression of miR-18a-5p, miR-20a-5p, miR-20b-
5p and miR-17-5p, which was validated by RT-gPCR.
These miRNAs belong to widely studied miR-17-92
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cluster involved in different cell proliferation.
Furthermore, in silico analysis has identified these
miRNAs as potential targets of Orail.

In conclusion, our data demonstrate that Orail
upregulation during neointima formation in VSMCs is
associated with miRNAs dysregulation, indicating that
SOCE associated genes might finely regulated by

miRNAs during restenosis.

Keywords: miRNAs; Orail; carotid lesion; Smooth
muscle proliferation; store-operated calcium entry
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Administration of dinutuximab beta to insulinoma
INS-1 cells under cytotoxic conditions causes cell
dysfunction and increases insulin secretion by
increasing Ca?* levels and reducing K* channel
proteins

Ayse KARATUG KACAR
Department of Biology, Faculty of Science, Istanbul
University, Istanbul, Tiirkiye

One of the most widely recognized pancreatic
tumors is insulinoma. It originates from beta cells in the
islet of Langerhans in the pancreas. (Service et al. 1991;
Pelengaris and Khan, 2001). Dinutuximab is a
monoclonal antibody used to treat beta neuroblastoma.
This antibody has been approved for use in Europe for
high-risk neuroblastoma patients (EMA 2021). The aim
of this study is to investigate the effects of DB on
pancreatic beta-cell tumors at the molecular level.

Insulinoma INS-1 cells were used in the study. DB
(Qarziba®), available from EUSA Pharma, was used for
the experiments. Streptozotocin (STZ) was used induce
to cell cytotoxicity. DB was applied to the cells before or
after the STZ application. KCND3, KCNN4, KCNK1,
and PTHrP gene expression levels by g-RT-PCR and
protein levels by western blotting were analyzed.
Analysis of glucose-stimulated insulin secretion was
performed. Ca?* and CA19-9 levels were determined by
the ELISA Kkit.

Decreased KCND3, KCNK1, and PTHrP protein
levels increased KCND3, KCNN4, KCNK1, and PTHrP
gene expression levels were observed in the STZ+DB
group. Cell dysfunction was detected in the STZ+DB
group according to insulin secretion analysis. Ca19-9 and
Ca?* levels were increased in the STZ+DB group. As a
result, K* channels may be inactive with the decrease of
K* channel proteins, Ca?* channels may be opened, and
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Insulin secretion from pancreatic beta cells can increase.
The increase in Cal9-9 level in the STZ+DB group
which is cell dysfunction suggests that CA19-9 is
associated with beta cell function.

Keywords: Insulinoma; Dinutuximab beta; K* channel
proteins; Ca?*, Cal9-9
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SOD, GSH, and MDA levels in the hela cell line as a

result of the combination cisplatin and g-viniferin

Tayyar Gorkem SAYER, Gamze YILMAZ, Filiz
OZDEMIR

Anadolu. University, Faculty of Pharmacy, Department
of Biochemistry, Eskigehir, Tiirkiye

Cervical cancer is the fourth most common cancer
worldwide, after breast, colorectal, and lung cancers.
More than 85% of cervical cancer cases and deaths occur
in developing countries. This study investigated the
effects of combinations of Cisplatin (CDDP), an
anticancer drug, and e-Viniferin, a phenolic compound
with antioxidant effect, on Hela cervical cancer cells.
Glutathione (GSH) and malondialdehyde (MDA) levels,
which are oxidative stress markers, and superoxide
dismutase (SOD) activity were measured.

The ICsp value calculated from the MTT assay
performed to determine the cytotoxic effects of CDDP
and e-Viniferin in Hela cells were 28 uM and 21 uM,
respectively. Different percentages of combination were
created from the obtained 1Cso doses, and the
combination index was calculated. In the study, 10% (2.1
uM e&-Viniferin+0.75 uM CDDP) and 20% (4.2 pM e-
Viniferin+5.6 uM CDDP) that were synergistic and 40%
(8.4 uM &-Viniferin+11.2 uM CDDP) that were found to
be antagonistic were selected. The SOD activity in the
combination groups (10%, 20%, 40%) was 0.805+0.02,
1.12+0.24, 1.78340.44, respectively, compared to the
control (1.550+0.10). The GSH level in the combination
groups (10%, 20%, 40%) was 0.847+0.03, 0.836+0.19,
1.353+0.30, respectively, compared to the control
(1.378+0.09). The MDA level in the combination groups

(10%, 20%, 30%) was 3.358+0.35, 3.794+0.46,
4.307+0.59, respectively, compared to the control
(0.461+0.1).
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In conclusion, according to the MDA values,
which are markers of oxidative stress, e-Viniferin further
potentiated the effects of CDDP in the combination
groups. Thus, e-Viniferin shows pro-oxidant effect by
increasing cellular lipid peroxide levels.

Keywords: g-Viniferin;
Glutathione; Superoxide dismutase; Malondialdehyde

Hela cell line; Cisplatin;
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Effects of eugenol on pancreas damage in diabetic rats
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Eugenol is a phenolic compound that has been
demonstrated to have several bioactivities (anti-oxidant,
anti-microbial, anti-inflammatory, anti-tumor, and anti-
mutagenic) (Ma et al. 2021). However, there is limited
literature information on the effects of eugenol on the
pancreas damage in diabetic rats (Kokabiyan et al. 2023;
Mnafgui et al. 2013). The aim of this study was to
determine the effect of eugenol on pancreatic damage in
streptozotocin-induced diabetic rats. For this purpose, 60
Sprague-Dawley adult male rats were used, and the rats
were divided into six groups. No application was made
to the control group. The solvent group was given one ml
of corn oil by gavage once a day for four weeks. The
eugenol group was given 80 mg/kg of eugenol by gavage
once a day for four weeks. A single dose of 55 mg/kg
streptozotocin was administered intraperitoneally to the
diabetic group. To the diabetic group fed with eugenol a
single dose of 55 mg/kg intraperitoneal streptozotocin
was administered, and eugenol at a dose of 80 mg/kg was
administered by gavage once a day for four weeks. To the
diabetic group administered metformin and insulin
received streptozotocin at 55 mg/kg intraperitoneally in a
single dose, metformin at 250 mg/kg dose by gavage, and
insulin at 4 1U/kg dose subcutaneously once a day for
four weeks.

It was determined that malondialdehyde level,
GSH.Px enzyme activity significantly increased, and
GSH level significantly decreased (P<0.001) in the
diabetic group. However, while malondialdehyde level
and GSH.Px enzyme activity decreased (P<0.001) in the
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diabetic group fed with eugenol, no difference was
observed in GSH levels (P > 0.05) compared to the
diabetic group. While there was no significant difference
in serum glucose levels (P >0.05), a significant increase
in final body weight (P<0.05) was detected in the
eugenol-fed diabetic group compared to the diabetic
group.

In conclusion, eugenol inhibits lipid peroxidation
and regulates the antioxidant enzymes of the pancreas in
diabetic rats. The results suggested that eugenol played
an important role in pancreatic damage in diabetic rats
because of its antioxidative effects.

Keywords: Eugenol, Diabetes, Pancreas, Oxidative
Stress, Antioxidant
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