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2. Research Activities (Past 10 Years)
Continuous, uninterrupted blood supply is essential for the optimal functioning of the brain. Although the brain accounts for only about 2% of total body weight, it receives approximately 15% of the blood pumped by the heart and is responsible for 20% of the body’s resting oxygen consumption. These figures clearly illustrate that any reduction in cerebral blood flow—or even a brief interruption—can have serious consequences for the function of neural tissue. The aim of our experimental work is to understand the mechanisms by which cerebrovascular diseases damage brain tissue.
Main Instruments and Methods
Fundamental experimental surgical techniques; Biopac© system for data acquisition and analysis; electrophysiology (DC potential and EEG recordings, measurement of brain tissue pH and potassium levels); pharmacological studies; optical imaging; fluorescence and light microscopy; in vitro brain slice preparations; image analysis; experimental microsurgery; laser Doppler flowmetry; laser speckle contrast imaging; optical signal processing; cell culture; Western blot; and advanced statistical methods.
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Selected Outstanding Publications (Last 10 Years)
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Supervisors and Research Topics

Dr. Eszter Farkas: Pathophysiology of ischemic spreading depolarization; Cerebral circulation remodeling in the aging brain.
Dr. Ákos Menyhárt: Modulation of astrocytic spatial buffering in cerebrovascular diseases.
Dr. Rita Frank: Therapeutic strategies to reduce cytotoxic edema in preclinical ischemic stroke models.

PhD Theses (Last 10 Years)
2025 – István Pesti: Microglial activation is attenuated in cell culture by pharmacological modulation of calcium homeostasis.
2024 – Anna Törteli: Collateral is brain: Spreading depolarization causes reperfusion failure after acute ischemic stroke.
2021 – Rita Frank: Evolution of spreading depolarization in response to osmotic or ischemic challenge in rat brain slices.
2021 – Dr. Orsolya M. Tóth: Tissue acidosis associated with ischemic stroke to guide nimodipine delivery.
2020 – Tamás Puskás: Impact of aging on pial arteriolar reactions and cerebrocortical blood flow variations with spreading depolarization.
2020 – Írisz Szabó: Pharmacological suppression of spreading depolarization in ischemic neuroprotection.
2019 – Dr. Péter Hertelendy: Age-related differences in spreading depolarization and prostanoid involvement in cerebral blood flow response.
2017 – Ákos Menyhárt: Impact of aging on spreading depolarization in intact and ischemic rat brain.
2017 – Dr. Zsófia Bere: Optical neuroimaging of cerebral blood flow responses to ischemic spreading depolarization.

3. Student Opportunities within the Laboratory

Students have opportunities to participate in international conferences, summer schools, and receive travel support. The laboratory welcomes individual and part-time PhD students.
International collaborations include: https://www.cosbid.org/ and https://www.for2795.hhu.de/en/
Core facility access: HCEMM-SU In Vivo Imaging Advanced Core Facility and HCEMM-BRC Single-cell Omics Advanced Core Facility.
Funding opportunities: Richter Gedeon Talentum Excellence PhD Scholarship; NKFIH grants; Dean’s support (SZTE SZAOK); SZTE Excellence-based supplementary PhD scholarships.
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