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Basic Medical Sciences  (D95) 
The Leader of the Doctoral School:  Dr. Reglődi, Dóra 

 

A-138/1993  Immunological aspects of reproduction   Program leader: Dr. Mikó, Éva 
 
Dr. Barakonyi, Alíz 
barakonyi.aliz@pte.hu 

Department of Medical 
Microbiology and Immunology 

Immunoregulatory mechanisms during healthy and pathological 
pregnancies 

How the fetal 'allograft' avoids rejection during pregnancy remains a major unresolved immunological paradox. The complex anatomical nature of the feto-
maternal interface, the involvement of multiple types of cellular immunbiological functions, as well as the wide variety of mediator cytokines, are employed 
in this highly adaptive, dynamically regulated system. Members of the natural immune system play a crucial role in this immunoadaptation. Here we 
investigate maternal gamma/delta T and NK cell populations focusing on their exact function during healthy pregnancy and on the disturbances of this 
precise immunoregulation. 
 
Dr. Rauch, Tibor 
tibor.rauch@aok.pte.hu 

Department of Biochemistry and 
Medical Chemistry 

Characterization of Epigenetic Factors Involved in Fetus Implantation 
into Mouse Endometrium 

The feto-maternal immunological compatibility profoundly affects the efficiency of implantation into the endometrium and the outcome of pregnancy. 
Compromised fetus implantation can have a number of reasons including the miscommunication between blastocyst and implantation ready endometrium. 
The uterus lining endometrium is characterized by complex morphological changes during menstrual cycle, which process is supervised specific hormones 
and their nuclear receptors. Steroid nuclear receptors are transcription factors that govern expression of target genes in endometrium to create optimal 
condition for fetus implantation. Nevertheless, nuclear receptors do not act alone; they interact with epigenetic factors that generate such milieu in cell 
nucleus wherein the appropriate target genes can be found easily. One of the most frequent epigenetic modifications is DNA methylation, which is associated 
with gene silencing when it occurs in promoter regions. DNA methylation catalyzing enzymes can interact with nuclear receptors; however, the played roles 
in implantation are still controversial. The proposed work will investigate how DNA methylation, one of the most frequent epigenetic modifications, can be 
involved in the very early steps of implantation. In addition, other characteristic epigenetic factors including DNA demethylation and histone-modification 
involved enzymes will be also investigated. The following three specific aims are proposed: Specific Aim 1: Exploring Implantation-Associated Expression 
Pattern of DNA methylation-related genes. Available data and conclusions regarding this question are contradictory. Therefore, we will address the same 
question by employing new research strategy for clarifying this issue. First, we will establish primary endometrial cell cultures from mouse and explore 
accompanying gene expression before and after adding blastocysts into the culture. Different variations of this experimental set up will be also investigated. 
More specifically, we will examine whether adding of hormones (e.g. estrogen, progesterone) and progesterone-induced blocking factor (PIBF) into the 
primary cell culture can modify expression pattern of DNA methylation–related factors. We will employ quantitative real-time PCR and western blotting for 
detecting gene expression changes. Specific Aim 2: Investigation of the Expression of Histone Modifying Factors in Cell Cultures Besides of DNA 
methylation machinery other epigenetic mechanisms also play pivotal role in the early steps of implantation. Therefore, the expression of a selected set of 
genes (i.e., emblematic histone acetyltransferases (HATs), histone deacetylases (HDACs), histone methyltransferases (HMTs) and histone demethylases 
(HDM) will be also investigated using qRT-PCR and western blotting in endometrial cell culture.  Specific aim 3: Characterization of Implantation-Specific 
Histone Modifying Factors in Mice. The first two specific-aims are devoted to identify implantation-specific epigenetic factors in primary cell cultures. To 
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validate in vitro data, we will investigate the differentially expressed genes in mice. Accordingly, tissue samples will be collected and expression of a selected 
set of epigenetic factors will be investigated. The proposed methodologies include qRT-PCR, PCR arrays, western blotting and immunofluorescence 
microscopy. Overall, this proposal is based on the concept that imbalanced epigenetic regulatory mechanisms might play a decisive role in implantation. This 
concept also suggests that relatively minor changes in the expression levels of certain genes might have profound effect on implantation, ultimately leading to 
the compromised implantation. 
 
 
 

B-139/1993  Essentials of immunology     Program leader: Dr. Berki, Tímea 
 
Dr. Balogh, Péter 
balogh.peter@pte.hu 

Department of Immunology and 
Biotechnology 

Organization and lymphoid homeostasis of serosal lymphoid tissues 

The knowledge of the immunological protection of serosal surface of the intraabdiminal organs is very scarce, despite its clear medical significance. The aim 
of this project is the analysis of the connection between the peritoneal lymphoid structures and the intestinal lymphoid tissues, their developmental 
relationship using cellular immunological and molecular biological approaches in various animal models. 
 
Dr. Balogh, Péter 
balogh.peter@pte.hu 

Department of Immunology and 
Biotechnology 

Role of Nkx2-3 transcription factor in the regulation of innate lymphoid 
cell homeostasis in visceral lymphoid organs and the onset of 
inflammatory bowel diseases 

Lymphoid tissues formed in the intestines play important roles in the simultaneous defence against gut microbiota and establishment of tolerance towards the 
polysaccharide and protein components of food. In chronic inflammatory bowel diseases (IBD) induced by altered enteral microbes innate lymphoid cells 
(ILC) and innate-like lymphocytes (ILC) may have important contribution. Although IBD is frequently associated with enhanced expression of Nkx2-3 
homeodomain transcription factor, currently there are no suitable in vivo experimental models which could be used to investigate its involvement in the 
homeostasis and mucosal function of ILL/ILC cells. The aim of this work is to clarify the role of Nkx2-3 in the (1) maturation of gut-associated lymphoid 
tissues, (2) splenic and intestinal homeostasis of ILC/ILL cells and (3) their recirculation using transgenic and chimera animal models, including cellular and 
molecular assay. 
 
Dr. Balogh, Péter 
balogh.peter@pte.hu 

Department of Immunology and 
Biotechnology 

Role of serosal lymphoid tissues in the peritoneal dissemination of B-cell 
lymphoma 

A spontaneous high-grade B-cell lymphoma has been found to show a tissue-specific accumulation and retention in the mesenteric lymph nodes and spleen 
following intraperitoneal injection; however, the cellular and molecular components contributing to this restricted spreading are unknown. The aim of this 
study is to determine those stromal factors (cellular and molecular) that promote the lymphatic spreading and target tissue accumulation of this lymphoma by 
using combined cellular immunological and imaging procedures. 
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Dr. Engelmann, Péter 
engelmann.peter@pte.hu 

Department of Immunology and 
Biotechnology 

Unravelling the mechanisms of nanoparticle toxicity to invertebrate and 
human cells: an integrative in vitro and in vivo parallel approach 

Nanotechnology is a dynamically developing field producing large amounts of nanoparticles that are applied in industry, daily life and health care. During 
production, use, and waste these materials (e.g. silver nanoparticles) could end up in water or soil. Large scale contaminations of our environment are a threat 
to public health. There is a general lack of detailed assessment of how nanoparticles affect human health and environment. Metallic pollution can have 
harmful effects on the immune system, as revealed by numerous studies in humans and other vertebrates. The relative simplicity of invertebrate immune 
functions offers potentially sensitive and accessible means of monitoring the effects and complex interactions of metal nanoparticles which ultimately affect 
host resistance. Among terrestrial invertebrates, earthworms are the “keystone” species to evaluate the health of soil ecosystems. The aim of this project is to 
understand and compare the conserved toxic mechanism of metal nanoparticles on the innate immune responses of invertebrate and vertebrate immune 
systems.  With the aid of our complex in vitro and in vivo experimental system the obtained knowledge can provide exciting insights into the conserved 
molecular and cellular mechanisms of NP toxicity between invertebrates and vertebrates. Understanding the unique characteristics of engineered 
nanoproducts and their interactions with biological systems in our environment is essential to the safe realization of these materials in novel biomedical 
applications. 
 
Dr. Kvell, Krisztián 
kvell.krisztian@pte.hu 

Department of Pharmaceutical 
Biotechnology 

The biochemical role of PPARgamma as a transcription factor of 
thymic senescence 

Thymic senescence is defined by the degeneration or adipose involution of the thymic epithelium. The process begins rather early in life, right after puberty. 
The process leads to decreased naive T-cell production with severe immunological consequences (increased incidence of infections, autoimmune diseases and 
cancers). PPARgamma has a key role in the process and its biochemical role and partners are currently being discovered. These challenging discoveries have 
significant medical relevance. 
 
Dr. Kvell, Krisztián 
kvell.krisztian@pte.hu 

Department of Pharmaceutical 
Biotechnology 

Establishment of personalised 3D thymus from peripheral blood 

Thymic aging begins early, accelerates with puberty and continues at an individual pace. If the thymus shows accelerated aging, its biological age is ahead of 
chronological age. Thymic aging may be accelerated by various factors including toxic substances, steroid hormones, infections. These can significantly 
decrease fresh naive T-cell output leading to increased incidence of infections, cancers and autoimmune diseases. Our long-term goal is to establish artificial 
personalised 3D thymus tissue from peripheral blood that is suitable for both immunology research and medical autologous reimplantation to support immune 
functions. For this first 3D PCL scaffold is printed then colonised by thymic epithelial cells trans-differentiated from peripheral blood monocytes. This is then 
seeded with peripheral blood hemopoetic stem cells (CD34+ HSC) differentiated towards T-lineage thus constructing a thymus lobe. 
 
Dr. Kvell, Krisztián 
kvell.krisztian@pte.hu 

Department of Pharmaceutical 
Biotechnology 

The role of extracellular vesicles in sport diagnostics 

Extracellular vesicles are cell-derived lipid bilayer-enclosed structures. Acute endurance exercise promotes dynamic secretion of exosomes (20-140 nm) and 
microvesicles (100-1000 nm) from skeletal muscle. The increase in extracellular vesicle abundance is intensity-dependent. Exercise-induced release of 
peptides and nucleic acids from skeletal muscle also termed ‘exerkines’ has an important role in mediating systemic adaptation. We propose that many of the 
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exerkines travel within extracellular vesicles, because the extracellular milieu is probably not a suitable environment for exposed labile exerkines. The aim of 
our research is to evaluate the effects of exercise on saliva, blood, urine release of microvesicles and exosomes. Compare and characterize the cargo contents 
of exosomes and microvesicles with high-throughput methods. The ultimate goal of this research is to greater understand the role of exerkines in 
physiological adaptations mechanisms and individual exercise responses. 
 
Dr. Kvell, Krisztián 
kvell.krisztian@pte.hu 

Department of Pharmaceutical 
Biotechnology 

Changes in miRNA profile of human thymic epithelial exosomes with 
age 

Exosome research has seen breakthrough in the past years: several physiological changes (development, aging) and diseases (inflammation, cancer) have 
been linked to exosomes. The thymic epithelium is an unusually rich source of exosomes compared to other tissues. Also their special characteristics (lack of 
surface CD63 molecule) allow for their specific enrichment from human serum samples. Thymocytes develop in the thymus to become naive T-cells of the 
peripheral blood once fully mature where they provide protection from infection and cancer. So-called regulatory T-cells that regulate autoimmune disorders 
also develop in the thymus. With age the incidence of infections, cancer and autoimmune disorders increases. Our research aims to determine changes in 
miRNA profile of human thymic epithelial exosomes with age and to clarify their role in the development of infections, cancer and autoimmune disorders. 
 
Dr. Pongrácz, Judit 
pongracz.e.judit@pte.hu 

Department of Pharmaceutical 
Biotechnology 

Investigation of PKC isoenzymes in Wnt signal transduction 

There are 19 Wnt genes in vertebrates coding proteins homologous to Drosophila wingless genes. Wnt-s are important in cellular proliferation, 
differentiation, migration and polarity. There is two main signaling pathway: the beta-catenin dependent or canonical and the beta-catenin independent or 
non-canonical pathways. One of the non-canonical pathways require PKC-s for signal transduction. This pathway is still poorly understood. 
 
Dr. Pongrácz, Judit 
pongracz.e.judit@pte.hu 

Department of Pharmaceutical 
Biotechnology 

Chronic inflammatory diseases in the lung and the role of Wnt 
molecules in the inflammatory process 

Millions succomb to chronic inflammatory lung diseases yearly. Both the inflammatory process and fibrosis are regulated by the evolutionarily conserved 
Wnt molecules. The role of Wnt-s in chronic inflammation will be studied. 
 
Dr. Pongrácz, Judit 
pongracz.e.judit@pte.hu 

Department of Pharmaceutical 
Biotechnology 

Investigation of Wnt-s in non-small cell lung cancer (NSCLC) 

Chronic inflammatory mechanisms in the lung are tightly linked to cancer development. One of the main lung cancer types is NSCLC that causes millions of 
deaths each year. The Wnt family of glyco-lipoproteins regulate several mechanisms important in carcinogenesis. Wnts and their role in NSCLC 
development will be studied on primary human lung resections and using molecular studies. 
 
Dr. Pongrácz, Judit 
pongracz.e.judit@pte.hu 

Department of Pharmaceutical 
Biotechnology 

Molecular background and epigenetic regulation of the aging 
mechanisms in the human lung 

Healthy aging is centrally important problem as the population ages in the developed world. Aging is regulated genetically as well as epigenetically. 
Identification of the epigenetic mechanisms in the human lung can aid development of drugs and mechanisms for tissue regneration. 
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A-137/1993  Theoretical and practical guidance 

for the multidisciplinary research of the 
central neural and humoral regulation  Program leader: Dr. Karádi, Zoltán 

 
Dr. Buzás, Péter 
peter.buzas@aok.pte.hu 

Institute of Physiology Investigations on mechanisms and brain pathways of colour vision in 
non-primate mammals 

Our research is concerned with the biological basis of colour vision. In most mammals, except for trichromatic primates, colour vision is based on two types 
of photoreceptors: the "blue" and "green" cones. The neural pathway transmitting colour information has, however, not been identified in these animals. We 
have recently discovered a neurone population in the deep layers of the lateral geniculate nucleus of cats that show receptive field properties typical of colour 
processing cells, such as cone opponency and low sensitivity to achromatic contrast. Aims of the current research are (1) to characterise these cells further 
and (2) to follow the course of the putative colour vision pathway towards the retina as well as visual cortex. To this end, we use electrophysiological 
methods well established in our lab. Here we characterise the receptive fields of neurones on the basis of their responses to computer-generated, cone-specific 
visual stimuli. As part of their PhD project, students can also learn and use immunocytochemical, functional imaging (optical imaging) and computer 
simulation methods. Our research contributes to understanding the phylogenetic basis of primate colour vision and the mechanisms of colour processing in 
the cerebral cortex. 
 
Dr. Buzás, Péter 
Dr. Jandó, Gábor 
peter.buzas@aok.pte.hu 
gabor.jando@aok.pte.hu 

Institute of Physiology Neurophysiology of parallel mechanisms in stereopsis 

The project is concerned with the neural mechanisms of stereopsis. Recent literature indicates that binocular information is processed by two parallel 
channels with a common origin in primary visual cortex. Cortical areas belonging to the dorsal stream evaluate disparity information for controlling eye 
movements and perception of 3D motion. By contrast, the ventral stream utilises depth information for image segmentation and object recognition. The two 
systems process the binocular stimulus by fundamentally different mechanisms, but their division is likely gradual. Also, the two mechanisms may occur 
concurrently and they may contribute to specific behavioural or neural responses to varying degrees. Based on our recent results, we aim to demonstrate and 
characterise these two mechanisms in electrophysiological (EEG, LFP, multi-electrode single unit) and functional imaging (optical imaging, fMRI) responses 
evoked by random dot stereograms. The measurements will be carried out mainly in experimental animals whereas parallel experiments in humans will 
supplement the study. 
 
Dr. Buzás, Péter 
Dr. Jandó, Gábor 
peter.buzas@aok.pte.hu 
gabor.jando@aok.pte.hu 

Institute of Physiology Binocular stimuli in Amblyopia screening 

The objective of this project is a feasibility study of using  Julesz’s binocular cyclopean stimuli as a potential tool to detect amblyopia. Student will learn the 
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methodological principles of binocular visual stimulation, i.e. Dynamic Random Dot Correlograms (DRDCs), Dynamic Random Dot Stereograms (DRDSs), 
and the effects of stimulus parameters (e.g. dot density, disparity, frame rate and noise) on the phsychophysiologic responses. Results, compared with data 
collected under different stimulation conditions, may help to understand how these binocular stimuli are processed in the human brain and provide further 
evidences how these techniques could be used in the clinical practice. Successful accomplishment of the program will provide valuable data to answer basic 
scientific questions and have clinical utility too. Implementation of these powerful methods can be used in screening for amblyopia, the leading cause of 
vision loss under the age of 40, and contribute to the understanding of early postnatal visual development. 
 
Dr. Gálosi, Rita 
rita.galosi@aok.pte.hu 

Institute of Physiology The role of forebrain monoamines in the regulation of behavior 

Our main question is to determine the role of monoamine in reinforcement learning including ingestive and avoidance behavior. It is known that the 
mesolimbic and mesocortical dopamine systems are involved in the regulation of reinforcement. Other monoamine as the forebrain noradrenergic system has 
an influence on the activity of dopamine system, but in the reinforcement processes the role of this interaction is not known. The main component of 
incentive learning together incentive salience, reward prediction and prediction error will be examined during operant as well as pavlovian condition. The aim 
of these studies to map the neuronal network involving in regulation of reinforcement learning using rodent models and to detect the changes in dopamine 
and noradrenaline levels with description of the interactions between these systems. The effects of pharmacologic or pharmacogenetic manipulations of 
dopamine and adrenergic receptors will be examined. Automatic behavioral conditional system will be used in the experiments. Monoamines and their 
metabolites in vivo and from in vitro samples will be detected with HPLC system and electrochemical detection. The results of these experiments may 
contribute to understand the psychophysiology of reinforcement and by this way the learning mechanisms. 
 
Dr. Hernádi, István 
hernadi@ttk.pte.hu 

Institute of Physiology Behavioral pharmacology of attention and learning: development of 
new test batteries for translational research 

The main purpose of the research is to decide whether and how non-invasive magnetic stimulation of cortical areas may result in increase or decresase of 
cognitive performance in humans and non-human primates. We will also test the effects of combination of novel cognitive enhancer pharmacological agents 
and the stimulation technique. In favourable condition, the combined therapies will open new avenues in the treatment of various neurological conditions, 
especially in the therapy of demementias. Technical background: computer-controlled non-verbal cognitive test batteries, high performance 
electroencephalography (EEG), repetitive transcranial magnetic stimulation (rTMS), eye movement monitoring. 
 
Dr. Hernádi, István 
hernadi@ttk.pte.hu 

Institute of Physiology Investigation of cognitive enhancer pharmacological targets in 
preclinical research of aging 

Neurocognitive impairments, such as Alzheimer’s disease (AD), are among the most serious health issues in the world. Cholinesterase inhibitors (e.g., 
donepezil) and the glutamatergic antagonist memantine are used to attenuate the progression of cognitive deficits in AD. Due to their low efficacy and serious 
limitations, there is no effective therapy which can reverse or stop the progression of neurodegeneration. Thus, the development of new therapeutical avenues 
is needed. Recently alpha7 nicotinic acetylcholine receptors (nAChR) were intensively studied as new therapeutic targets, suggesting that combinational or 
multi-target therapies may further increase the efficacy of treatments and decrease side-effects. As action on alpha7 nAChRs may have a primary role in the 
procognitive effects of memantine, activators of the alpha7 nAChRs may act as potential amplifiers of the effects of memantine. In the current research our 
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aim is to investigate the nature of such interactions and their consequences regarding the effectiveness of the combined treatments. We will explore two 
behavioral models: 1) transient pharmacological dementia using mAChR antagonist scopolamine, 2) aging animals showing memory impairment verified by 
functional neuroanatomy (MRI). We hypothesize that the synergistic activation of alpha7 nAChRs on hippocampal pyramidal neurons are in the background 
of the observed procognitive effects. Routine histology (labeling degenerating neurons or counting dendritic spine, alpha7nAChR-immunohistochemistry) 
will also reveal the putative structural alterations in the background of behavioral dysfunctions and the reversal capacity of the treatments. 
 
Dr. Karádi, Zoltán 
zoltan.karadi@aok.pte.hu 

Institute of Physiology Investigation of functional attributes of forebrain glucose-monitoring 
neurons intimately involved in the regulation of homeostasis 

The research program summarizes our multiple neurophysiological experimental plans that aim to provide functional characterization of the glucose-
monitoring (GM) neuronal network involved in the closely interrelated regulation of feeding, metabolism and the maintenance of body weight. To realize 
these plans, extracellular single neuron recording, neurochemical-biochemical and behavioral experiments will be conducted in laboratory rats and rhesus 
monkeys that are phylogenetically close to the human being. The project targets directly and indirectly interconnected structures of the limbic forebrain. By 
employment of the multibarreled microelectrophoretic technique as well as by local intracerebral microinjection of chemicals influencing or destroying the 
GM neurons, it is possible, on the one hand, to achieve a broad functional characterization of the GM neurons, on the other hand, to elucidate the homeostatic 
significance of these chemosensory cells. Successful accomplishment of the program serves the better understanding of the central regulation of feeding and 
metabolism. It is also expected to learn more about related diseases (e.g. obesity, diabetes mellitus) which are supposed to develop on the basis of 
pathological alteration of the above processes, and which cause increasing problem in the modern societies. 
 
Dr. Kertes, Erika 
erika.kertes@aok.pte.hu 

Institute of Physiology The role of tachykinins and the neuropeptide interactions in the 
mechanisms of learning, reinforcement, memory and in the regulation 
of addictive behavior. 

The limbic system has a substantial role in the control of learning and memory processes, in motivation and reinforcement, and also in emotional processes. 
In the regulation of these mechanisms the dopaminergic (DA) system is essentially involved.  The main goal of the project is, however,  to unravel  the 
functional role of DA - neuropeptide interactions and the  investigation of the modulatory effects of neuropeptides.  The role of substance P (SP) is confirmed 
in learning and memory processes, in the positive reinforcement, as well as in fear and anxiety.  Electrophysiological, neurochemical and behavioral methods 
will be applied to investigate the effects of tachykinins, included SP, and its antagonists in the aforementioned processes, on the function of the limbic 
neurons and on the DA interactions in the terminal fields of the mesolimbic DA system. The effects of different doses of tachykinins and their antagonists 
will be investigated in behavioral tests (open field, rotarod, place preference, elevated maze, Morris water maze tests), and in electrophysiological 
experiments (single unit, multibarrel technique).  Immunohistological examinations will be performed to detect SP immunoreactivity in limbic structures. 
After immunological lesions we will examine the behavior of Wistar rats in the former tests. Our results may contribute to unravel the still unknown 
peptidergic processes of learning, reinforcement and drug addiction. 
 
Dr. László, Kristóf 
kristof.laszlo@aok.pte.hu 

Institute of Physiology Effects of neuropeptides on learning, memory and reinforcement and 
their role in the function of limbic neural networks 

The role of neuropeptides (neurotensin, oxytocin, substance-P, RFRP-1 and RFRP-3) - microinjected into the limbic system- are investigated on 
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reinforcement, learning and memory processes in male wistar rats. The possible rewarding-reinforcing effects of drugs are studied by means of conditioned 
place preference test. The relevance of neuropeptides on spatial learning is investigated in Morris water maze test. Elevated plus maze test is used to study the 
possible anxiogenic or anxiolytic effects of the microinjected drug. Memory processes are investigated by means of passive avoidance test. Open field test is 
used to examine the effects of neuropeptides on spontaneous motor activity. The role of these drugs on the limbic neural activity is studied by means of 
multibarelled microelectrophoretic technique. The relevance of dopamine – neuropeptide interactions is studied in different behavioral paradigms and by 
electrophysiological methods. In order to achieve this goal, combined intracerebral injection of dopamine D1 and –D2 agonists and antagonists, 
neuropeptides and their antagonist are studied. Results may give better understanding of neural processes of learning, memory and drug addiction. 
 
Dr. Lénárd, László 
laszlo.lenard@aok.pte.hu 

Institute of Physiology The role of neuropeptides and peptide interactions in the regulation of 
hunger, satiety and body weight 

The incidence of feeding related disorders (obesity, bulimia and anorexia nervosa) and appearance of related secondary diseases (arteriosclerosis, diabetes 
mellitus, and stroke) have increased dramatically world-wide. Utilization of experimental animal models studying central regulatory processes of feeding 
may contribute to the better understanding of these diseases and can result in the elaboration of new treatment strategies. The main goal of the experiments is 
to study the role of orexigenic and anorexigenic neuropeptides (orexins, bombesin like peptides, ghrelin, galanin and others) in the limbic system. By means 
of multibarreled microelectrophoretic method effects of orexigenic and anorexigenic peptides and their antagonists will be examined on neuronal activity and 
on the activity of the so called glucose monitoring neurons. After intracerebral microinjections body weight, food and water intake, as well as the 
microstructure of feeding, development of satiation and the level of metabolic parameters will be studied. Reinforcing effects of neuropeptides will be studied 
during food rewarded alimentary conditioning, and also in different rewarding and punishing paradigms. Results may cast light on the complex peptidergic 
central regulatory processes of feeding. 
 
Dr. Lénárd, László 
laszlo.lenard@aok.pte.hu 

Institute of Physiology The role of dopamine- neuropeptide interactions in the regulation of 
learning, reinforcement and addictive behavior 

It is well known that during rewarding learning processes and after intracerebral amphetamine microinjections dopamine is released. The rewarding 
reinforcing effects of endogenous opioids and cannabinoids have also been verified. Based on recent data it can be supposed that other neuropeptides 
(substance P, neurotensin, oxytocin) being released in the central nervous system can also play essential roles in the rewarding-reinforcing processes. Less is 
known about the importance of dopamine-neuropeptide interactions in learning and reinforcement. Effects of dopamine, dopamine receptor agonists and 
antagonists, as well as neuropeptides and their antagonists on single neurons will be studied in the limbic system by means of multibarreled 
microelectrophoretic method. After intracerebral microinjections dopamine and metabolite levels will be examined by HPLC microdialysis method. In 
different behavioral paradigms (conditioned place preference, Morris water maze, elevated plus maze, passive avoidance) after combined intracerebral 
microinjections of dopamine D1 and D2 receptor agonists and antagonists, neuropeptides and their antagonists behavior of wistar rats will be studied. Results 
may contribute to the better understanding of neurochemical processes of learning and drug addiction. 
 
Dr. Lénárd, László 
laszlo.lenard@aok.pte.hu 

Institute of Physiology Importance of hedonic evaluation of food reward: animal experiments 
and human examinations 

The hunger motivated behavior is based on the integration of homeostatic endogenous humoral and neural information and of exogenous food related cues 
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signaling the availability of food reward. In case of feeding disorders (obesity, anorexia, bulimia) effects of hedonic evaluation of foods and liquids, 
evaluation of the smell, taste, texture and sight of different foods, as well as the effects of social factors (ideal body shape) are extremely important. In animal 
experiments learning mechanisms of taste preference and conditioned taste aversion will be examined by means of neurochemical, electrophysiological and 
behavioral methods. In acute and chronic experiments single neuronal activity will be examined in the limbic system and prefrontal cortex during neophobia, 
application of different taste solutions and during changes of reward quality of foods. Ingestive and rejective mimetic responses will be examined by means 
of behavioral methods.  In the second part of the project human examinations will be executed in patients with obesity and anorexia nervosa. After 
completing appropriate neuropsychological tests fMRI examinations will be made. 
 
Dr. Péczely, László 
laszlo.peczely@aok.pte.hu 

Institute of Physiology The role of limbic structures and the innervating mesolimbic 
dopaminergic system in learning processes 

The aim of our research is to clarify the role of limbic structures and the innervating mesolimbic dopaminergic system in learning processes. The structures 
investigated in our experiments are the prefrontal cortex, hippocampus, nucleus accumbens, amygdala and the ventral pallidum, as well as the ventral 
tegmental area providing dopaminergic innervation of these structures. We have multilevel approach: on the one hand, the effects of dopamine receptor 
activation or inhibition in various brain regions will be investigated, on the other hand, the interaction of mesolimbic dopaminergic system with other 
neurotransmitter systems, as well as the interaction among the different brain regions will be studied. In our experiments, combining electrophysiological and 
neuropharmacological techniques in anaesthetised, as well as in awake freely moving rats, the effects of various neuropharmacons, primarily dopamine 
agonists and antagonists are investigated in the aforementioned brain areas, applying various learning-behavioural paradigms. These latter include the Morris 
water maze test used to examine spatial learning, the various avoidance paradigms to test punishment learning and the place preference paradigm, which is 
applied to investigate the potential rewarding or punishing effect of the administered drugs, etc. This study will be accomplished with male Wistar rats, the 
cannulae and the electrodes will be implanted to the target area by means of the stereotaxic technique. In this research program, the adequate combination and 
mathematical analysis of behavioural and electrophysiological data are in the focus of our attention allowing deeper interpretation of the experimental results. 
Findings of these experiments may contribute to the better understanding of the exact role of D2 dopamine receptor antagonists used in antipsychotic 
medication, therefore, the results may have therapeutical relevance. 
 
Dr. Varga, Csaba 
csaba.varga@aok.pte.hu 

Institute of Physiology The electrophysiological and morphological examination of neuronal 
networks in the entorhinal cortex 

The temporal lobe of the cortex plays a critical role both in memory formation and spatial navigation. Disfunction of this brain area can cause debilitating 
illnesses (epilepsy, Alzheimer-disease) which are accompanied by severe cognitive deficits. Multiple level of information from other brain areas is being 
processed within the so-called “entorhino-hippocampal loop” in the temporal cortex during formation and consolidation of memory traces. Growing body of 
studies investigated the circuitry within the hippocampus, meanwhile our knowledge about the entorhinal cortical microcircuits are limited mostly due to 
technical limitations. Current models of microcircuit functions in the entorhinal cortex are largely based on knowledge gained in other cortical areas, 
however, the cytoarchitecture and firing properties of the neurons in entorhinal cortex predict unique information processing motifs in this brain area. 
Recently, we have shown the specific division of labor between inhibitory circuits (Varga et al. 2010 Nature Neurosci) which largely contributes to the salient 
features of entorhinal cortical microcircuits. In our laboratory, we interrogate the effect of several inhibitory systems on the computational power of the 
entorhinal cortex. We use in vivo electrophysiology, optogenetics, immunohistochemistry, light and electron microscopy in order to understand the normal 
and diseased activities within the entorhinal cortex. 



 10

 

A-141/1993  Molecular pathogenesis of bacterial infections  Program leader: Dr. Kerényi, Mónika 
 
Dr. Boros, Ákos 
boos.akos@pte.hu 

Department of Medical 
Microbiology and Immunology 

Viral infections of humans and animals: from discovery to diagnostics 

The results of novel, nucleic acid-based virus identification methods like viral metagenomics revealed that our current understanding about the true genetic 
diversity and etiological roles of viruses in certain diseases are rather sparse. The aims of this research project include the identification and genomic 
characterization of novel or previously known viruses from various samples of humans and wide range of animals. Furthermore the epidemiological 
investigations, the analyses of viral pathogenesis and host species spectra, as well as the assessing of potential medical and/or veterinary risks of identified 
viruses are also part of the project. During the research beside the different nucleic acid-based (e.g. PCR/RT-PCR, qPCR, in situ hybridization) and protein-
based (e.g. PAGE, recombinant protein expression, western blot, ELISA) techniques up-to-date viral metagenomics and bioinformatics analyses will be also 
applied. 
 
Dr. Kerényi, Mónika 
kerenyi.monika@pte.hu 

Department of Medical 
Microbiology and Immunology 

Investigation of nosocomial infection 
 

Patients treated on intensive care units frequently suffer from nosocomial infections. It is known that both the environment and staff are also responsible for 
the colonisation of hospitalised patients. It may be difficult, especially in the case of multidrug resistant bacteria whether they only colonise or infect the 
patient. Our aim is to study which host and microbial properties contribute to bacterial colonisation and how can the multidrug resistant strains survive in 
hospitals for months or years.  We will complete surveillances to get more knowledge. The isolated strains will be examined by molecular microbiological 
methods. We will also study the role of bacterial translocation in the development of postoperative infections. 
 
Dr. Péterfi, Zoltán 
peterfi.zoltan@pte.hu 

1 st Department of Internal 
Medicine 

Efficacy of fecal microbiota transplantation on different disease 
condition 

We known that in some cases, the microbial change it is associated with the development of metabolic diseases (diabetes mellitus, obesity, fatty liver) and 
can influence the response rate for anti-inflammatory therapy in inflammatory bowel diseases (ulcerative colitis, Crohn's disease). Changing the microbial 
profile of these patients is accompanied by a change in severity of these diseases, so a properly selected microbiota may result in the healing or temporary 
improvement of the patients. Only a few patients have had similar interventions on the subject, so the efficacy assessment and the donor selection criteria are 
not clear yet. We would like to measure the effectiveness of microbial transplantation to reduce the insulin resistance, body weight, or fatty liver, or to reduce 
the need for medication in refractory bowel patients, or even in cases of refractory disease. 
 
Dr. Reuter, Gábor 
reuter.gabor@pte.hu 

Department of Medical 
Microbiology and Immunology  

Detection and characterization of novel, non-enveloped viruses with 
positive, single-stranded RNA genome 

Our knowledge about viruses is far from complete and, nowadays, it is fundamentally changing. However, the characteristic features of the genetic materials 
of viruses – as the fingerprint – help us for identification and classification. The aim of the study is identification and characterization of previously unknown 
non-enveloped viruses with positive, single-stranded RNA genome in different host species including humans. Using methods designed previously in our 
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Laboratory we will identify (“take the hook”) and than we will completely characterize the whole genome of the novel viruses in promising samples. In 
addition, the aims of the study are to determine the host species spectrum, the etiological and clinical importance, pathogenesis and the zoonotic impact of the 
novel viruses, too. For the research we will use classical virological as well as modern up-to-date viral metagenomic methods in close contact with leading 
international experts and world-class laboratories in virology. 
 
Dr. Tigyi, Zoltán 
tigyi.zoltan@pte.hu 

Department of Medical 
Microbiology and Immunology 

Characterisation of virulence factors of Klebsiella pneumoniae isolated 
from different clinical, commensal and environmental samples 

Which virulence factor-patterns characteristic for the different clinical (i.e. urine, blood, wound, respiratory) tract and non-clinical (i.e. commensal and 
sewage) isolate types. The isolates will be tested for proven and putative virulence factors as follows: iron uptake systems (siderophors), fimbrial and non-
fimbrial adhesins, biofilm production, serum resistance, plasmid profile analysis, invasion adhesion to eukaryotic cells, connective tissue matrix binding 
capacity. Putative virulence genes: allS, (allantoin syntesis), kfuB (klebsiella feri uptake system), rmpA (regulator of mucoid phenotype),pks, (Polyketid 
syntas colibaktin) etc. Applied strain typing methods: random amplified polymorphic DNA (RAPD-PCR), Enterobacterial Repetitive Intergenic Consensus 
Sequnce (ERIC- PCR), Pulsed Field Gel Electrophoreses (PFGE). Further typing of selected strains on the basis of phylogenetic tree of PFGE by help of 
Multi Locus Sequence Typing (MLST) to reveal further connections among the clones or clusters. 
 
 
 

B-134/1993  Neuroendocrinology and neurohistology   Program leader: Dr. Reglődi, Dóra 
 
Dr. Ábrahám, István 
istvan.abraham@aok.pte.hu 

Institute of Physiology Investigating of non-classical estrogen action in the brain 

Estrogen secreted from the ovary alters the function of several neuronal phenotypes. Cholinergic neurons degenerate in Alzheimer's disease and estrogen 
plays a role in determining the vulnerability of cholinergic neurons in this condition. The estrogen also acts a feedback manner to alter the function of 
gonadotropin releasing hormone (GnRH) neurons, the central "processor unit" of the fertility. Although estrogen primarily alters the neuronal activity by 
modulating gene expression directly it also exerts "non-classical" effects on neurons by altering signal transduction pathways. In our laboratory, we are 
systematically characterizing the mechanism and role of estrogen-induced "non-classical" effect on signalling molecules in cholinergic and GnRH neurons 
using immunohistochemistry, calcium imaging, single cell electrophysiology, single molecule detection, bahavioural tests and transgenic technology. 
 
Dr. Reglődi Dóra 
dora.reglodi@aok.pte.hu 

Department of Anatomy Neuroprotective and general cytoprotective effects of pituitary 
adenylate cyclase activating polypeptide (PACAP) 

Soon after the discovery of PACAP in 1989, it was found that PACAP has neuroprotective effects. Our research group has shown these effects in animal 
models of several diseases of the nervous system, such as Parkinson`s disease, Huntington chorea, stroke, excitotoxic neuronal lesions and retinal 
degeneration. We have later described that these effects are not limited to nerve cells, but can be shown in various peripheral tissues and cells. Among others, 
PACAP has protective effects against oxidative stress in endothelial cells and cardiomyocytes. One of our main topics is the investigation of the 
cytoprotective mechanism. We are investigating the antiapoptotic and anti-inflammatory effects, using molecular biological methods. Furthermore, we study 
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the effects of PACAP and its fragments and peptide variants on the apoptotic pathways in neuronal diseases in in vitro and in vivo models. Using peptide 
analogs and shorter fragments could make the in vivo use of PACAP more feasible. We also study the changes in the expression profile of PACAP and its 
receptors following nervous system and peripheral lesions. 
 
Dr. Reglődi Dóra 
dora.reglodi@aok.pte.hu 

Department of Anatomy Physiological functions of pituitary adenylate cyclase activating 
polypeptide (PACAP) in peripheral organs 

PACAP was first isolated from the hypothalamus, however, it was later shown to be distributed not only in the entire brain but also in peripheral organs. High 
concentrations of PACAP can be found in the urogenital system, in endocrine glands, in the gastrointestinal and respiratory systems. PACAP plays regulatory 
roles in reproductive functions, influences gastrointestinal motility and secretion and peripheral inflammatory processes. A lot of biological effects are still 
not described, however. We are investigating the roles of PACAP in neurogenic inflammation, pain transmission, secretory processes, kidney physiology, 
behavioral processes and memory. All these functional studies also involve the use of PACAP deficient (KO) mice, to elucidate the endogenous effects of the 
peptide. We also investigate the occurrence of the peptide in biological samples and fluids, which can pave the path for future diagnostic use. We standardize 
the measurements of PACAP in human plasma and other fluids, using radioimmunoassay and mass spectrometry. Comparing normal, healthy values and 
samples obtained from patients will hopefully help us to elaborate a method to use PACAP as a biomarker. 
 
Dr. Zelena, Dóra 
dora.zelena@aok.pte.hu 

Institute of Physiology Metabolic considerations of posttraumatic stress disorder 
 

In a mouse and rat model of post-traumatic stress disorder induced by short but severe trauma, we plan to investigate changes in prefrontal cortex energetic 
conditions. To this end, in parallel with the study of animal's behavior, we plan to monitor the changes in the enzyme complexes of the mitochondria at the 
mRNA and protein level by PCR, RNAscope, Western blotting techniques, and to map the functions of the mitochondrial respiratory chain. Once we have 
identified which enzyme complex in the mitochondria is affected by trauma, we plan to investigate whether stimulation or inhibition of this complex before 
or after trauma affects symptom development. In parallel, we plan to influence the use of sugar in the same brain area by using a mouse strain expressing the 
Cre recombinase enzyme in glucose transporter 2-containing cells by pharmacogenetic techniques and to map its effect on behavior in parallel with hormonal 
changes in stress. Our results may contribute to a better understanding of the mechanisms of the - unfortunately - increasingly common disease and the 
identification of possible therapeutic targets. 
 
 
Dr. Zelena, Dóra 
dora.zelena@aok.pte.hu 

Institute of Physiology Development of stress-related disorders in a mouse model of 
Alzheimer's disease 

In a triple transgenic mouse model of Alzheimer’s disease, we plan to map the development of comorbid anxiety depression. According to the literature, 
disease-specific brain lesions appear in 6-month-old mice, so a comparison of 4- and 8-month-old animals is planned. In parallel with extensive behavioral 
analyzes, we also plan to monitor the development of stress hormone levels, as depression is particularly characterized by increased stress activity, which is 
not sensitive to negative feedback from the effector molecule (e.g. glucocorticoids). 
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Dr. Zelena, Dóra 
dora.zelena@aok.pte.hu 

Institute of Physiology The role of the corticotropin releasing hormone containing cells of the 
median raphe in stress regulation 

Corticotropin-secreting hormone (CRH) is the main brain regulator of the stress axis, playing this role primarily from the hypothalamus. Our preliminary 
studies suggest that CRH is produced in the brainstem, in the median raphe nucleus, and its pharmacogenetic stimulation results in increased stress hormone 
levels similar to the hypothalamus. Using specific mouse strains and pharmacogenetics, we aim to map the details of this regulation and its contribution to the 
development of anxiety-depressive disorders. 
 
 
 

B-372/1996  Immunological and clinical aspects of 
polisystemic autoimmune conditions   Program leader: Dr. Czirják, László 

 
Dr. Czirják, László 
czirjak.laszlo@pte.hu 

Department of Rheumatology and 
Immunology 

Clinical, epidemiological and immunological characteristics of the 
connective tissue diseases and the imflammatory rheumatological 
diseases 

Our clinical-epidemiological ongoing projects involve several disorders including systemic sclerosis, imflammatory myopathies, systemic lupus 
erythematosus, rheumatoid arhtirtis and Sjögren´s symdromes. Our main field of interest is the risk assessment and evaluation of disease activity, organ 
damage. We develop and validate new instruments for the investigation of systemic sclerosis. Our further aim is to look for new biomarkers that can be useful 
as prognostic markers in these particular disorders. We also have a cooperative project investigating the B lymphocyte gene activation profile in patients with 
early systemic sclerosis. 
 
Dr. Komócsi, András 
komocsi.andras@pte.hu 

Heart Institute Cardiovascular involvement in autoimmune disorders 

Autoimmune disorders frequently lead to dysfunction of cardiovascular system, and early atherosclerosis. These have important impact on the prognosis. 
This excess in mortality is rarely can be explained by conventional risk factors. In several cases even treatment of the autoimmune mechanisms may have 
adverse impact on the cardiovascular system. Clarification of relations may provide important information to better prognosis assessment, early screening of 
high risk cases and better treatment algorithms. Diagnostic modalities already available at the Heart Centre (tissue Doppler imaging, vascular ultrasound, 
arterial stiffness measurement, Holter ECG system, and complete invasive haemodynamic assessment) together with cardiac MR imaging provide 
opportunities the use of contemporary research methods. Cooperation with the Rheumatology and Immunology Clinic helps the interdisciplinary approach. 
So far several publications characterizing the cardiopulmonary in systemic sclerosis have been published based on this cooperation. 
 
Dr. Komócsi, András 
komocsi.andras@pte.hu 

Heart Institute Novel targets of medical treatment in pulmonary hypertension 

Pulmonary arterial hypertension (PAH) is a severe and currently incurable condition. The exact mechanisms leading to the pulmonary vasculature 
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remodelling and the consequent right ventricular overload and insufficiency are still unclear. Intensive research for potential targets in the pathological 
mechanisms during the last decade resulted in a break-through of therapeutic modalities. However, in PAH cases even if the patient has received extensive 
combination therapies, disease may still progress. Altogether there is an unmet need for effective treatment interfering with the progression of the disease. 
Our aim is to investigate different rat models of PAH in order to explore the underlying cellular and molecular pathways and to evaluate the effects of 
existing and novel therapeutic approaches. 
 
 

B-372/1996  Behavioural sciences   Program leader: Dr. Kállai, János 
 
Dr. Birkás, Béla 
bela.birkas@aok.pte.hu 

Department of Behavioural Sciences Health of physicians, medical students and other healthcare 
professionals: protective factors, premorbid personality, work-life 
balance and burnout 

They represent a group, which has special difficulties to get supported: they attempt to access healthcare rather through private connections (e.g., friends) or 
self-referral or self-prescribing. However, in case of mental illness or addiction, these strategies or not beneficial. Similar to doctors, Health care 
professionals (nurses, etc.) also have high levels of emotional and mental requisition and lower levels of control, two factors, which both boost negative 
outcomes of stress. Our studies aim the protective factors and also the indicators for mental illness in that specific group. 
 
Dr. Birkás, Béla 
bela.birkas@aok.pte.hu 

Department of Behavioural Sciences Darwinian approach to diseases: effects of early-life bio-psycho-
sociological factors on health behaviour and quality of life in adulthood 

It utilizes and synthetizes various theoretical models and research from a variety of disciplines, including psychology, psychiatry, physiology, genetics, 
behavioral and health sciences and anthropology. Symptoms or impaired functioning might represent evolved responses or contrariwise, the absence of 
successful adaptation to a certain environmental factor. Accordingly, putting illness, diseases or pathophysiological mechanisms in the evolutionary 
perspective can be helpful to understand the origin and significance of the symptoms and may provide some indication to deciding whether to offer 
symptomatic relief or not. 
 
Dr. Csathó, Árpád 
arpad.csatho@aok.pte.hu 

Department of Behavioural Sciences Effect of fatigue on cognitive functions 

Fatigue is a very common everyday phenomenon and a frequent symptom of a large number of medical conditions. Thus, research on fatigue in general 
might have substantial contribution to the understanding of basic brain functions and to the analysis of the causes of their dysfunctions. The aim of the 
proposed PhD study is to examine how cognitive functions in different sensory modalities are sensitive to fatigue. Study will strongly rely on experimental 
methodologies, on analyses of psychophysical and electrophysiological data. The series of experiments are mainly planned to test the fatigability of healthy 
individuals. In addition, however, an important part of the project is to investigate the underlying mechanisms of the experience with unusual or chronic 
fatigue in different groups of patients (e.g. in a group of patients with cardiovascular diseases). Disease related fatigue has a strong deteriorating effect on 
patients’ everyday functionality. Therefore, in the proposed project we are also interested in the question of how the fatigue related these everyday 
functionality problems are modulated by the fatigability of specific cognitive processes. 
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Dr. Csathó, Árpád 
arpad.csatho@aok.pte.hu 

Department of Behavioural Sciences The cognitive modulation of pain perception 

Neural mechanism controls pain perception on the way that it ensures the immediate and reliable detection of pain stimuli, but also leaves the possibilities 
opened for the modulatory effects of many psychological mechanisms. Generally, the PhD project is proposed to examine the cognitive modulation of pain 
perception by using psychophysical and electrophysiological methodologies. The main aim of the project is to investigate pain perception as a function of 
time. More specifically, we are interested in the changes in the adaptation to repeated pain stimulation (e.g. pain habituation, and pain sensitization). We are 
looking for answers for questions like how pain adaptation is effected by earlier pain related experiences or by the individuals’ cognitive (e.g. attentional) 
characteristics. 
 
Dr. Darnai, Gergely 
darnai.gergely@pte.hu 

Department of Behavioural Sciences Internet-related addictions and their consequences 

Internet has a deep effect on many aspects of our lives and it is now essential part of our everyday functions. The benefits that internet brought in our life are 
multiple, however, excessive use can contribute to various psychological and medical problems. We strongly believe that causal connections between Internet 
use and mental illness will have to wait for further researches. Internet addiction (IA) is considered as a relatively new, fast growing behavioral addiction that 
has a potential threat to public health (e.g. excessive Internet users tend to give up sports, regular eating, and sleeping). Common brain-related feature of 
substance and behavioral addictions might be the altered functional brain networks (including resting-state and task-related networks) – that were shown to 
play important role in the pathogenesis and maintenance of IA. Taking into consideration the limited number of studies and methods used in previous studies 
on the field, our primary aim is to investigate the alterations of brain volumetry and functional networks in general and specific forms of IA. 
 
Dr. Kállai, János 
janos.kallai@aok.pte.hu 

Department of Behavioural Sciences Visual and proprioceptive disorders in healthy persons, neurological 
and psychiatric patients with body image and body schema dissociation 

The body image and body schema are the most two significant components of the human body, which in the case of biochemical or physical insults or 
psychiatric illness vulnerable to be dissociated. The human body build on a hierarchically ordered multimodal integration involving haptic, visual and 
proprioceptive stimuli. The place of the given modality in this hierarchy modifiable by experimentally generated task. The nature of these dissociation may 
be investigated psychological questionnaires, visuomotor task technics and fMRI method. 
 


