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Clamp applications) 
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Calcium imaging and laser confocal microscopy 

analyses in the microglia                                                                                                                                                                                                                    

 

Mustafa NAZIROĞLU 

Neuroscience Research Center, Suleyman Demirel 

University, Isparta, Turkey 

 

Calcium ion (Ca2+) acts as a second messenger. 

Several physiological and pathophysiological functions 

are modulated by the intracellular free Ca2+ 

concentration. For example, smooth muscle contraction 

and neurotransmitter release are induced by the Ca2+ 

influx. Apoptosis and cell death were also induced by 

the Ca2+ influx.  Ca2+ passes the cell membranes via 

activation of several channels such as voltage gated 

calcium channels, ligand gated channels, and transient 

receptor potential (TRP) cation channels (Kumar et al. 

2004).         

Microglia are the resident immune cells of the 

central nervous system. The microglia monocyte-

derived macrophages derived from the peripheral 

circulation act major and distinct actions in the several 

neuronal functions such as neuroinflammation and 

neuronal injury. The activations of microglia are 

modulated by several factors, including Ca2+ influxes 

(de Melo Reis et al. 2020).   

There are several indicators for measurements of 

intracellular free Ca2+ concentration in the microglia. 

The main fluorescent indicators for measurements of 

intracellular free Ca2+ concentration in the microglia are 

Fluo-3 AM, Fluo-4 AM, and Fluo-8. Fluo-3 is used to 

image the spatial dynamics of Ca2+ signaling in the laser 

confocal microscope experiments. Fluo-4 AM has faster 

loads and brighter image, making it the preferred 

indicator for confocal microscopy imaging analyses. 

However, Fluo-3 AM and Fluo-4 AM are only 

moderately fluorescent in live cells upon esterase 

hydrolysis and they need high loading concentrations to 

maximize their cellular calcium responses. The problem 

was solved by development of Fluo-8 dyes. Recently, 

we measured Ca2+ dynamics via the activation of 

TRPM2 channels in the isolated mice microglia 

(Yıldızhan and Nazıroğlu 2020). In this presentation, I 

will summarize Ca2+ signaling and using the fluorescent 

dyes for Ca2+ imaging in the microglia. 

In conclusion, intracellular free Ca2+ concentration 

in the microglia in the laser confocal microscope can be 

measured by using the indicators. In the measurement 

fluorescent dye, the Fluo-8 seems best fluorescent dye 

in the microglia. 

 

Keywords; Calcium signaling, Laser confocal 

microscope analyses; Calcium fluorescent indicators; 

Microglia.  
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A mouse model for age-related macular 

degeneration 

 

Xinhua Shu1,2,3 
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Age-related macular degeneration (AMD) is the 

most common cause of blind registration in the Western 

world, accounting for 45% of all registrations in the 

UK. Early AMD is characterised by the presence of 

lipid-rich deposits in the macula without vision loss; late 

AMD is associated with atrophic changes (dry AMD) 

and/or pathological angiogenesis (wet AMD) in the 

macula. Cholesterol-rich extracellular lesions are the 

hallmark features of early- and intermediate-stage 

AMD. Apolipoproteins, cholesterol and cholesteryl 

ester deposits have been identified underneath the 

retinal pigment epithelium (RPE) cells of AMD 

patients. Genetic studies have also identified several 

cholesterol-related genes (APOE, CETP, ABCA1, and 

LIPC) as risk factors for AMD. Excess cholesterol is 

removed from peripheral cells by the reverse cholesterol 

transport (RCT) pathway, by which HDL return excess 

cellular cholesterol to the liver for excretion in bile. 

Cholesterol deposits in AMD suggest defective RCT 

may play an important role in the pathogenesis of AMD. 

In this talk, I will discuss our work in retinal cell lines 

and in a mouse model to elucidate the disease 

mechanisms and to develop new treatment for AMD. I 

will demonstrate how to dissect mouse retina and retinal 

pigment epithelial (RPE) cells.   
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Western-blot, PCR, and immunofluorescence 

analysis in mitochondrial biogenesis studies 

  

Denis ROUSSEAU 

Institut National Polytechnique PHELMA, Grenoble 

Alpes University, Grenoble Cedex, France  

 

Mitochondria are providing an essential amount of 

energy to the cell, to achieve in homeostasis, metabolic 

increases, proliferation and differentiation processes. 

Also, mitochondrial deficiencies have severe or lethal 

impacts on cell viability. Among the 3000 proteins 

involved in mitochondrial activities, ATAD3 is a major 

one as essential for mitochondrial biogenesis, vital as 

early as embryonic implantation. 

In order to see its impact at animal level, we have 

used ATAD3+/- mice to investigate its role in running 

training and in high calorie diet.  

We found here that ATAD3 expression level 

avoids running capacity improvement and has a strong 

effect on weight increase, underlying its important role 

in mitochondrial mass regulations. 

Prior to this presentation we will emphasize on the 

potential of Western-blot, PCR and 

Immunofluorescence analysis in biomedical researches. 

 

Keywords: Mitochondria; ATAD3; Western-blot; PCR; 

immunofluorescence. 
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Drug-induced plasticity: How and where? 

 

Plinio CASAROTTO 

Neuroscience Center-HILIFE, University of Helsinki, 

Helsinki, Finland. 

 

It is unclear how binding antidepressant drugs 

reopen juvenile-like plasticity and give rise to the 

clinical antidepressant effect. Recent studies have 

shown that several interventions reopen plasticity in 

adult mice and that brain-derived neurotrophic factor 

(BDNF) and its receptor TRKB play a crucial role in 

this process. In adults, chronic treatment with fluoxetine 

facilitates the extinction of fear-related memories and 

promotes the shift in ocular dominance. Interestingly, 

our lab has recently observed that the increased 

activation of TRKB induced by these drugs is dependent 

on cholesterol and that a highly conserved inverted 

cholesterol recognition amino acid consensus CARC is 

present in the transmembrane region (TMR) of TRKB. 

Using in silico, in vitro and in vivo approaches we found 

that both typical and fast-acting antidepressants bind to 

TRKB CARC. Cholesterol stabilized a specific 

configuration of TRKB dimers and facilitated its 

activation by BDNF. Mutation of the TRKB cholesterol 

interaction site impairs BDNF-mediated plasticity and 

cellular and behavioral responses to antidepressants in 

vitro and in vivo. Animals lacking TRKB in specific 

neuronal subpopulations are also resistant to the effects 

of antidepressants. We suggest that binding to and 

facilitation of TRKB activity is a common mechanism 

for antidepressant action, and propose a framework for 

how molecular effects of antidepressants are translated 

into clinical mood recovery. 

 

Keywords: Drug; Plasticity; Antidepressant.  
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Principles of Ca2+ imaging using low-affinity 

indicators 

 

Marco CANEPARI 

University Grenoble Alpes, CNRS, LIPhy, Grenoble, 

France 

 

In this lecture I will introduce the principles of 

Ca2+ imaging using low-affinity indicators and its 

applications to monitor Ca2+ dynamics under 

physiological conditions in native systems, i.e. neurons 

in ex-vivo or in vivo preparations. First, I will analyze in 

detail the issue of competition of the Ca2+ indicator with 

the endogenous Ca2+ buffers expressed by the cell and 

how Ca2+ imaging can be performed to monitor the free 

Ca2+ concentration without perturbing the physiological 

Ca2+ homeostasis. Second, how will show how the 

extremely fast kinetics of low-affinity indicators can be 

used to monitor fast Ca2+ currents to disclose the real 

kinetics of native voltage-gated Ca2+ channels, in 

particular by combining Ca2+ imaging with membrane 

potential imaging. I will finally extend these concepts to 

Na+ imaging to monitor in detail the origin of an action 

potential.  

 

Keywords: Ca2+ imaging; Low-affinity indicators; 

Voltage gated calcium channels.  
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Transcriptional and epigenetic dysregulation in 

Huntington's disease 

 

Ferah YILDIRIM  

Charité - Universitätsmedizin Berlin, Department of 

Neuropsychiatry, Berlin, Germany 
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Voltage gated sodium channels and epilepsy 

 

Simon HEBEISEN 

B’SYS GmbH, The Ionchannel Company, Witterswil, 

Switzerland 

 

Epilepsy is the fourth most common neurological 

disorder and affects people of all ages. Medication for 

epilepsy is often life-long and has a major impact on the 

quality of life - mostly being related to substantial 

adverse effects. Therefore, over 30% of people with 

epilepsy do not achieve sufficient seizure control whilst 

effective medication being available.  

Ion channels are often primary targets of 

anticonvulsant drugs. They can either act as blockers for 

voltage gated sodium and calcium channels or as 

activators for potassium or chloride channels. 

Additionally, modulators of ligand gated ion channels 

(GABA or Glutamate receptors) are frequently used to 

treat epilepsy.  

Employing a panel of functional 

electrophysiological assays using fluorescence based 

methods and patch-clamping on a broad range of 

voltage and ligand gated ion channels, we were able to 

successfully screen for drugs with a beneficial action 

profile. In successful leads we found drugs that 

selectively interacted with TTX sensitive, neuronal 

voltage gated sodium channels. Activation and fast 

inactivation were unchanged, while an increased affinity 

in the slow inactivated state was observed. This is a new 

mode of action for anticonvulsive drugs. In contrast, 

traditional anticonvulsant drugs often show their major 

effects on the fast inactivated state of voltage gated 

sodium channels. One of the tested drugs showed 

substantial shifts of the voltage dependence of the slow 

inactivation only for NaV1.2 and 1.6. This favours this 

drug for treating patients with diseases with 

compromised NaV1.1 function in interneurons, such as 

Alzheimer's disease. To improve anticonvulsants even 

further, compound libraries are screened to identify 

drugs with multiple ion channel effects like blockers of 

TTX sensitive NaV channels and T type calcium 

channels. 

 

Keywords: Epilepsy, voltage gated sodium channels, 

state dependent inactivation, patch-clamp technique 

 

      Speak No. 7  
 



  5th International Brain Research School, 16-22 November 2020 
 

 

J Cell Neurosci Oxid Stress 2020; Supp 1                                                                                                                                                                  8 

                                                                                                                           

 

Oral 

Presentations 
 

 
 

 

Interaction between hypoxia and mitochondrial 

oxidative stress in retina. Focus on TRPM2 channel 

 

Dilek ÖZKAYA 

Department of Ophthalmology, Faculty of Medicine, 

Suleyman Demirel University, Isparta, Turkey 

 

In the presence of excessive reactive oxygen 

species (ROS) generation in the mitochondria, the ROS 

induce destructive action on macromolecules in 

retina. Hypoxia (HPX) via retinal vessel occlusions in 

retina results in excessive generation of ROS in 

mitochondria and has a main role in progression of 

several retinal degeneration such as glaucoma and 

diabetic retinopathy (Liu et al. 2020).  

HPX-induced excessive Ca2+ influx via activation 

of cell membrane channels, including TRP channels, 

induces excessive mitochondrial ROS generation, cell 

death, and apoptosis in neuronal cells. A member of the 

TRP superfamily is TRP melastatin 2 (TRPM2) Ca2+ 

channel (Nazıroğlu et al. 2012). The Ca2+ permeable 

TRPM2 channel is activated in eye cells such as ARPE-

19 retina and primary human corneal epithelial cells by 

ADP-ribose (ADPR) and ROS, although it is inhibited 

by chemicals such as 2-aminoethyl diphenylborinate, 

(2-APB) and N-(p-amylcinnamoyl) anthranilic acid 

(ACA) (Meléndez García et al. 2016, Zheng et al. 

2018). It is well-known that an increase of TRPM2 

activation causes the increase of Ca2+ uptake into 

mitochondria. In turn, this leads to excessive generation 

of ROS via increase of mitochondrial membrane 

depolarization, resulting in apoptosis, cell death, and 

down-regulation of survival signaling (Liu et al. 2020). 

HPX can also inhibit the mitochondrial inner membrane 

electron transport chain, reduce the mitochondrial 

membrane depolarization and cause an increase in 

mitochondrial membrane permeability, leading to the 

release of pro-apoptotic factors such as caspase -3 and -

9 and ROS into the cytosol of eye cells (Liu et al. 2020). 

However, HPX-evoked cell death and retina 

degeneration in the retina cell lines, including ARPE-19 

retina cells was diminished via inhibition of TRPM2 

channels by ACA, 2-APB, and antioxidant treatments 

(Zheng et al. 2018). I will discuss protective actions of 

antioxidants via inhibition of TRPM2 channel on the 

HPX-induced ROS in the retina cells.   

In summary, exposures to the hypoxia are 

accompanied by increased ROS, but decreased 

antioxidant levels, suggesting that excessive oxidative 

stress is a reason of HPX-induced retina injury. For 

clarifying the subject, future studies need on the HPX-

induced oxidative stress in the retina cells of 

experimental animal and human 

 

Key words: Antioxidants; Hypoxia; Retina; 

Mitochondria; Oxidative stress. 
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Are mobile phone and Wi-Fi frequencies induce 

oxidative stress in laryngotracheal mucosa? 

 

Yusuf Çağdaş KUMBUL 

Department of Otorhinolaryngology, Faculty of 

Medicine, Suleyman Demirel University, Isparta, 

Turkey.   

 

Injuries of larynx and trachea through exposure of 

environmental factors such as smoking and 

environmental toxins induce injury of laryngotracheal 

mucosa (Hussain et al. 2015). Environmental factors-

induced activation of inflammatory immune cells such 

as neutrophils and monocytes could increase the 

production of reactive oxygen species (ROS) to 

stimulate injury in the larynx and trachea. Hence, results 

of recent studies studying the oxidative related values in 

larynx cancer indicated the importance of the 

environmental exposures. 

ROS such as superoxide and hydroxyl radicals are 

produced during the physiological functions such as 

phagocytosis and mitochondrial functions. If they will 

be scavenged by enzymatic and nonenzymatic 

antioxidant, they will not do hazardous action in the 

body cells. Lung is responsible from gas transport 

between alveoli and blood and its ROS levels were 

increased by the 900 MHz electromagnetic radiation 

exposure (Zong et al. 2015). Similar, the locations of 

larynx and trachea are present in the airway of 

respiration. Hence, both tissues are very sensitive to 

excessive production of ROS from oxygen. The 900 and 

1800 MHz frequencies have been used in cell phone 

communication in several countries including Turkey, 

although 2450 MHz has been used as a Wi-Fi frequency 

in the countries (Alkis et al. 2019). Accumulating 

evidences indicate that the cell phone and Wi-Fi 

frequencies induce their hazardous effects in cells 

including laryngeal mucosa through excessive release of 

ROS. Results of a paper indicated that the antioxidant 

levels such as glutathione and glutathione peroxidase 

were diminished in the laryngeal mucosa of rats by the 

cell phone and Wi-Fi exposures, but ROS levels were 

increased in the mucosa by the exposures (Aynalı et al. 

2013). In the oral presentation, I will review the results 

of recent papers on the electromagnetic radiation 

frequencies-induced ROS in the laryngeal mucosa. I 

will also discuss protective actions of antioxidants on 

the electromagnetic radiation frequencies-induced ROS 

in the laryngeal mucosa.   

In summary, exposure to the cell phone and Wi-Fi 

frequencies are accompanied by increased ROS but 

decreased antioxidant levels, suggesting that oxidative 

stress is a reason of electromagnetic radiation-induced 

laryngotracheal pathophysiology. For clarifying the 

subject, future studies need on the Wi-Fi and mobile 

phone frequencies-induced oxidative stress in larynx 

samples of experimental animal and human. 

 

Key words: Antioxidants; Laryngeal mucosa; Larynx 

cancer; Electromagnetic radiation; Oxidative stress. 
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Diabetes induces neuropathic pain through 

activation of TRPV1 channel: A literature review 
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Turkey. 

 

Type 1 diabetes is induced by destruction of 

pancreatic islet β cells. Neuropathic pain can arise from 

a wide variety injury to peripheral, including diabetes. 

The neuropathic pain is characterized by spontaneous 

pain, hyperalgesia and allodynia. It is well known that 

several types of pain, including neuropathic pain are 

induced by excessive Ca2+ influx. The excessive Ca2+ 

influx and overproduction of reactive oxygen species 

(ROS) have been linked to the neuronal death and 

neuropathic pain (Kahya et al. 2017).  

TRPV1 is Ca2+ permeable cation channel. 

Cysteine groups have main roles for scavenging ROS 

and modifications of cysteine groups in the cell 

membrane are very important for the activation of 

TRPV1 channel (Ogawa et al. 2016). The TRPV1 

channel is activated in dorsal root ganglion of diabetic 

experimental animals by the overproduction of ROS. 

Expression level of TRPV1 was high in the dorsal root 

ganglion of animals, resulting excessive Ca2+ influx. 

Hence, selective pharmacological blockade of TRPV1 

via capsazepine showed that TRPV1 is crucially 

involved in diabetes-induced chemical pain sensation 

and heat hyperalgesia. This presentation describes the 

roles of TRPV1 in the peripheral pain pathophysiology 

in the diabetes mellitus. Inhibition of TRPV1 in diabetes 

channel could be important clinically.  

In conclusion, results of experimental diabetes 

mellitus are involved in the Ca2+ entry-induced 

neuropathic pain via stimulation of TRPV1 channel. 

Inhibition of TRPV1 in the dorsal root ganglion of 

patients with diabetes mellitus may useful management 

and treatment of diabetic neuropathic pain.  

 

Keywords: Diabetes mellitus; Peripheral pain; 

Oxidative stress; TRPV1 channel. 
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channel activity in hippocampal neurons of mice 
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Parkinson's disease (PD) is an age-related chronic 

neurodegenerative disease. Although it is known that 

hippocampal neurons are damaged in the PD (Hall et al. 

2014), the molecular mechanism is still not fully 

clarified. The neurodegeneration in hippocampal 

neurons have been suggested to includes excessive 

production of reactive oxygen species (ROS). ROS, 

impairment of mitochondrial dysfunction and Ca2+ 

homeostasis, because it is incapable of regeneration 

(Yürüker et al. 2015). It is noteworthy in the literature 

that especially the change of calcium homeostasis 

triggers neuronal degeneration. Transient receptor 

potential melastatin 2 (TRPM2) is a unique calcium 

permeable nonselective cation channel and densest in 

numberless neuronal population. The TRPM2 channel is 

activated by ROS and ADP-ribose. Recently, protective 

role of resveratrol via inhibition of ROS-induced 

TRPM2 activation in substantia nigra of 1-methyl-4-

phenylpyridinium ion (MPP+)-induced PD model in 

mice was reported (Sun et al. 2018). Similar action of 

resveratrol may present in the hippocampus of mice 

with PD. The current study aimed to elucidate the effect 

of antioxidant resveratrol on TRPM2 mediated 

oxidative stress induced by MPP+ exposure in the 

primary mouse hippocampal neurons that they were 

isolated from C57BL/6 neonatal (P0-P2) mice. 

The neurons were divided into 4 groups as control, 

resveratrol (3,4’,5-trihydroxystilben) (20 µM for 6 

hour), MPP+ (0.5 nM for 6 hour) and MPP++resveratrol.  

In the present results, we observed activation of 

TRPM2 in the hippocampal neurons by the MPP+ 

treatment. TRPM2 channel expressions levels in the 

MPP+ group were increased in hippocampal neurons by 

MPP+ treatment. Also, intracellular free Ca2+ 

concentration and TRPM2 channels currents were high 

in the MPP+ groups, although they were diminished by 

the resveratrol treatment. In addition, MPP+-induced 

mitochondrial membrane depolarization, ROS, caspase 

3, caspase 9 and apoptosis values were decreased by the 

resveratrol treatment. 

In conclusion, this study reveals the protective 

effect of resveratrol against oxidative stress and 

apoptotic cell death induced by TRPM2 dysregulation 

in hippocampal neurons exposed to MPP+. 

 

Keywords: Apoptosis; Calcium signaling; 

Hippocampal neurons; Parkinson's disease; Oxidative 

stress; TRPM2. 
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Involvement of TRPM2 channel in the experimental 

hypoxia: A critical review 

 

Dilek DÜZGÜN ERGÜN 

Department of Biophysics, Faculty of Medicine, 

Istanbul Aydin University, Istanbul, Turkey 

 

Transient receptor potential (TRP) superfamily 

with seven subgroups is containing 28 members in 

mammalian. A subgroup of the TRP superfamily is TRP 

melastatin (TRPM). The TRPM subfamily is containing 

8 members within the 4 subgroups. A member of the 

TRPM subgroups is TRPM2 channels. The TRPM2 has 

important functions in apoptosis and cell death 

(Clapham, 2003). The TRPM2 has ADP-ribose 

pyrophosphatase enzyme in the NUDT9-H domain. The 

channel needs to activation of the enzyme via oxidative 

stress and ADP-ribose. Excessive Ca2+ influx induces 

several pathophysiological pathways such as apoptosis 

and cell death. Hence, several oxidant factors including 

hypoxia induce apoptosis and cell death via activation 

of TRPM2 channel (Miller and Cheung, 2016). 

Oxidative stress and reactive oxygen species (ROS) are 

produced in the cells during the hypoxia. The excessive 

production of ROS is diminished by the treatment of 

antioxidants such as selenium and glutathione. Selenium 

is an essential trace element and it is a component of 

antioxidant enzyme glutathione peroxidase. Hence, 

selenium has strong antioxidant role on the hypoxia-

induced ROS in several cells. A recent finding indicated 

modulator role of selenium on apoptosis and neuronal 

death TRPM2 channel in the hippocampus and dorsal 

root ganglion of rats (Balaban et al. 2017). Hence, 

similar action of selenium via inhibition of TRPM2 

channel on the hypoxia-induced cell death and apoptosis 

might be present. In the oral presentation, I will 

summarize the literature review on the hypoxia-induced 

cell death and apoptosis via TRPM2 channel activation 

in several cells.  

I concluded that hypoxia-induced apoptosis and 

oxidative stress productions were acted by Ca2+ entry 

via TRPM2 channel, although their productions were 

substantially reduced by antioxidants including 

selenium.  However, the relationship between hypoxia 

and TRPM2 channel has not been clarified fully yet and 

it should be clarified by future studies.  

 

Key words; TRPM2 channel; Hypoxia; Oxidative 
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TRPM8 is activated in prostate cancer cells by 

oxidative stress 

 

Sebahat ULUSAN 

Student, Faculty of Medicine, Suleyman Demirel 
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Prostate cancer is the most type of cancer and the 

second leading cause of cancer death among men of 

USA. It has been known for a long time that changes of 

intracellular calcium ion (Ca2+) concentration and/or 

Ca2+ molecular pathways interfere with the second 

messenger signaling molecular pathways controlling 

apoptosis, proliferation, differentiation, secretion and 

migration. Prostate cancer cell proliferation is induced 

by the increase of the intracellular Ca2+ concentration. 

In addition, excessive Ca2+ influx induces 

overproduction of reactive oxygen species (ROS). 

Therefore, new anti-tumor treatment strategies with the 

aim of remodeling the Ca2+-signaling and oxidative 

stress pathways have emerged in prostate cancer tumor 

cells (Bidaux et al. 2016).  

Among Ca2+ channels, transient receptor potential 

melastatin 8 TRPM8 is thought to be a potential 

therapeutic target in the prostate cancer. Indeed, 

involvement of TRPM8 in the proliferation of prostate 

cancer was reported (Bidaux et al. 2016). TRPM8 is 

activated in cells by several stimuli such as cold, 

menthol and icilin (Chuang et al. 2004). A recent data 

indicated that TRPM8 is activated in prostate cancer 

cells by oxidative stress. In the young speaker 

presentation, I will summarize present reports on the 

oxidative stress and TRPM8 in the prostate cancer. My 

observations these suggests that inhibition of oxidative 

stress and TRPM8 could be an appropriate strategy to 

the treatment of prostate cancer.  

Keywords: TRPM8 channel; Prostate cancer; Oxidative 

stress; Calcium signaling.   
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Effect of gallic acid on glutamate-induced oxidative 

cytotoxicity in hippocampal cell lines 

 

Fatma Nihan CANKARA 

Department of Pharmacology, Faculty of Medicine, 

Suleyman Demirel University, Isparta, Turkey 

 

Glutamate is the excitatory neurotransmitter of the 

central nervous system (CNS) and plays an important 

role in synaptic plasticity, learning, memory, and other 

cognitive functions.  An increase in reactive oxygen 

species (ROS) that trigger neuronal cell death occurs as 

a result of excessive glutamate release. Therefore, 

protecting neurons against glutamate excitotoxicity may 

be an effective therapeutic approach for 

neurodegenerative diseases. In the current study, the 

effects of gallic acid (GA), which has high antioxidant 

capacity, on oxidative damage induced by glutamate in 

hippocampal cell lines were investigated. 

GA (0.625, 1.25, 2.5, 5, 10, 20 µM) and L-

glutamic acid (5 µM) were applied to the HT-22 cell 

line. After 12 hours of incubation, cell viability was 

evaluated by MTT test and glutathione, glutathione 

reductase, glutathione peroxidase, ROS, and lactate 

dehydrogenase levels were measured.  

GA (2.5, 5, 10, and 20 µM) significantly 

attenuated decrease of cellular viability due to the 

glutamate administration. Additionally, GA (2.5, 5, 10 

and 20 µM) decreased glutamate-induced oxidative 

stress and ROS generation. Furthermore, GA (2.5, 5, 10 

and 20 µM) prevented oxidative stress related LDH 

release.  

In conclusion, current results demonstrate that GA 

treatment decreased glutamate-induced cell death in the 

hippocampal cells which is considered as main 

mechanism of epilepsy. However, present data suggest 

antioxidant effect of GA has a main role in these effects. 

 

Keywords: HT-22 cell line; Glutamate; Gallic Acid; 

Oxidative stress 
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Potential therapeutic use of dopamine receptor 2 

agonist (cabergoline) in the treatment of 

endometriosis via inhibition of TRPV1 channel: A 

literature review 

 

Elif İknur EKİCİ 

Department of Obstetrics and Gynecology, Isparta City 

State Hospital, Isparta, Turkey 

 

Endometriosis as a gynecological disease is 

characterized by the presence of endometrium like 

tissue-epithelium and stroma. It develops outside the 

uterine cavity and it causes pelvic pain and infertility in 

women. The etiology of pain in the endometriosis has 

not been fully clarified yet. However, excessive Ca2+ 

influx via activation of several cation channel has a 

main role in the etiology of endometriosis. Although 

several drug therapies present for the treatment 

of endometriosis, the drugs have their own limitations 

such as cost of treatment, side-effects and its short-term 

effect on the symptoms of endometriosis (Goenka et al. 

2017).  

Cabergoline is a dopamine receptor agonist and it 

has an inhibitor role on neoangiogenesis because of its 

explicit preventive activity in vascular endothelial 

growth factor receptor binding. Recently, protective role 

of cabergoline on pain of patients with stage IV 

endometriosis was reported. It is well known that 

excessive Ca2+ influx has a main role for induction of 

several pain types, including endometriosis-induced 

pain. Ca2+ pass the cell membrane via stimulation of 

cation channels. Cabergoline may induce the antipain 

action via inhibition of cation channel, including 

TRPV1 channel.    

TRPV1 channel is a member of transient receptor 

potential superfamily and it is activated by several 

stimuli such as capsaicin, heat, acidic pH and oxidative 

stress. Its expression level was high in the dorsal root 

ganglion and trigeminal ganglia which were responsible 

for induction of neuropathic pain. Recent data indicated 

that there is a direct relationship between TRPV1 

channel and endometriosis-associated pain in women. 

On the subject, Greaves et al. (2014) reported estrogen-

dependent increase of TRPV1 expression in sensory 

neurons of women caused endometriosis-associated 

pain. It was reported that upregulation of TRPV1 in 

patients with endometriosis lesions and pain intensity 

has a potential role in pathophysiological mechanisms 

of endometriosis (Bohonyi et al. 2017). 

Recently we observed protective action of 

cabergoline via inhibition of TRPV1 and TRPM2 on 

apoptozis and oxidative stress in neutrophils of patients 

with endometriosis (Ekici et al. 2020). 

I have attempted to summarize the current 

interactions between cabergoline and TRPV1 channel 

for endometriosis. 

In conclusion, TRPV1 activation is accompanied 

by increased endometrial pain, suggesting that TRPV1 

is a cause of endometriosis-induced pain 

pathophysiology. For clarifying the subject, future 

studies need on TRPV1 channel in the endometrium and 

nerve of animal and human. 
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Sirtuins: Key enzymes in age-related diseases 
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 Aging is defined as the universal time-dependent 

process with loss of function for all living organisms. 

Sirtuins (SIRTs) are the Nicotinamide Adenine 

Diphosphate (NAD) linked histone/protein deacetylase 

family that can increase lifespan by maintaining genome 

stability, cell cycle, DNA repair, mitochondrial 

function, aging, inflammation, metabolism and 

oxidative stress regulation (Davalli et al. 2016). There 

are seven members in mammalian sirtuins. SIRTs 

according to their location; SIRT1 (also has important 

cytoplasmic functions), SIRT6 and SIRT7 in the 

nucleus; SIRT3, SIRT4 and SIRT5 are found in 

mitochondria. SIRT2, is the most abundant sirtuin in the 

cytoplasm and it can pass into the nucleus depending on 

the cell cycle (Haigis et al. 2010). SIRTs have emerged 

as potential targets that can be manipulated to 

counteract age-related diseases, metabolic, 

cardiovascular and neurodegenerative diseases, such as 

type 2 diabetes, Alzheimer and Parkinson (Donmez, 

2012; Davalli et al. 2016). Activation of SIRT1 

improves glucose homeostasis and insulin sensitivity; 

protects against high-fat diet-induced metabolic 

damage, inflammation and diabetes. SIRT2 increases 

with age. It is found brain, adipose tissue, liver, testis, 

skeletal muscle and kidney; and triggers the processes 

associated with stress-related premature aging of up-

regulation (Haigis et al. 2010). SIRT3 has functions 

such as thermogenesis, metabolism, longevity, oxidative 

stress and cell apoptosis. The functions of SIRT4 are 

insulin secretion, TCA cycle, fatty acid oxidation, tumor 

and genome stability. SIRT5 is involved in processes 

such as urea cycle, ketone body synthesis, oxidative 

stress and cellular respiration. While SIRT6 plays a role 

in DNA repair, glucose homeostasis, genome stability, 

metabolism, inflammation, cancer, cardiovascular 

diseases; SIRT7 functions in rRDNA transcription, 

genome stability, oxidative stress (Finkel et al. 2009). 

This new family that will shed light on the mechanism 

of aging is exciting for the scientific world. 
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