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GENERAL OVERVIEW

Semmelweis University’s School of Ph.D. Studies’ foundations were laid in the early
1990s, following Act LXX of 1993 on Higher Education, which for the first time gave indi-
vidual universities the right to issue doctoral degrees.

There are hundreds of Ph.D. students enrolled in one of the more than 40 training pro-
grammes offered by the University’s eight doctoral schools. These students work under
the supportive guidance of the School’s dedicated tutors, and can choose from among the
60-120 courses that are offered by the School each semester.

The School’s professors and tutors come either from one of Semmelweis University’s six
faculties, or from the institutes and laboratories of various other Hungarian universities.
This level of interdepartmental and interuniversity collaboration has lead to the creation
of new research centres that function as true melting pots.

The supportive guidance and knowledge of the School’s experienced professors and talented
tutors has a great impact on the research work of young candidates, whose motivation is
augmented from being able to meaningfully interact with experts in their particular field.
Indeed, by involving the greatest authorities from within, as well as from without the uni-
versity, the School of Ph.D. Studies has, from the beginning, been able to preserve the
quality and prestige of the degree.
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ORGANIZATIONAL STRUCTURE

The School of Ph.D. Studies is an autonomous educational body of Semmelweis
University; its activities are subject to the decisions made by the University’s Doctoral
Council, which meets every second month of the academic year. The Doctoral Council
determines the content of the Ph.D. programmes, the admission procedures and the
admission fee. The work of the Doctoral Council is supported by the Doctoral Secretariat,
which is also responsible for providing detailed information about these to the applicants.

The School of Ph.D. Studies is organised around doctoral schools, which serve as umbrel-
las for related branches of science and their respective programmes. Each doctoral school
has its own council, which serves as its central administrative body. Nonetheless, the
individual programmes continue to enjoy a considerable amount of independence.

Currently the School of Ph.D. Studies at Semmelweis University has eight doctoral
schools:
1. Basic Medicine
. Clinical Medicine
. Pharmaceutical Sciences
. Mental Health Sciences
. Sport Sciences
. Neurosciences (Janos Szentagothai)
. Molecular Medicine
. Pathological Sciences.

[e=IEN B pING) TSGR \S)

The School of Ph.D. Studies integrates research groups and programmes from all the fac-
ulties of Semmelweis University that are entitled to issue Ph.D. degrees. The University’s
largest faculty, the Faculty of Medicine, is represented in almost every doctoral school.
The faculties of Dentistry and Health Sciences each have their own study programmes,
while the Faculty of Pharmacy and the Faculty of Physical Education and Sport Sciences
are represented by their own doctoral schools.

The basic unit of the School’s complex educational system is “one student—one tutor”.
Together, they enjoy a high level of freedom and autonomy in conducting their research,
within the limits set by the School’s rules and regulations.
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PROGRAM OVERVIEW

The Ph.D. program at Semmelweis University consists of two parts: the Educational Phase
(Phase I) and the Qualification Phase (Phase II).

Phase I: Educational Phase

The aim of Phase I is to train students to become scientists through coursework and
research activity. It is in this phase that students select the specific scientific topic that
will become the core of their final dissertation. Research is conducted in collaboration
with faculty members, while a qualified tutor supervises each student.

Phase II: Qualification Phase

Phase II provides students with the opportunity to evaluate the results of experiments
and publish them in acknowledged scientific journals. Naturally this is, or can be, an on-
going activity in Phase I as well. At the end of this phase, students are required to pass a
comprehensive examination and to write and defend a dissertation. Since dissertations
are required to be made available to the public prior to its defence, an online database
containing hundreds of full-text doctoral theses, and their respective synopses has been
set up by the School, in order to facilitate this process. Although Phase II logically follows
Phase I, students may choose to skip the first phase and go straight into Phase II, provided
that the necessary prerequisites and requirements have been met.

Ph.D. Courses

There are a number of courses announced on the School’s website each semester. The list
of required courses, which have to be taken during the Ph.D. training period, is finalised
each year a few weeks after registration. Beginning in 2002, the doctoral schools have
published a study plan for the entire training period, while a database of available courses
is made accessible through the School of Ph.D. Studies’ website, giving students the free-
dom to easily construct their own individual study plan.

_____..1—- .. : 'I!;;_l : l
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ADMISSION AND TUITION

The School of Ph.D. Studies offers three forms of education:
* Full-time, entering Phase I as students
* Part-time, entering Phase I as students
* Individual studies, entering Phase II as candidates.

Both full-time and part-time students are required to meet the same admission require-
ments. Individuals who join the programme in Phase II are not considered students, and
will not be given a record book or student identity card; rather, they are considered candi-
dates for the doctoral degree.

Admission Requirements and Process
Doctoral applicants must
* be university graduates or students registered for their final semester of university
studies
* possess at least a certified C type (oral and written) state foreign-language exam or an
an equivalent certificate if applying admission to the Hungarian-language program.
Applicants for the English-Language program must have a good command of English.

When applying to the programme, applicants are required to state the specific training
programme and research topic they wish to pursue within one of the University’s doctoral
schools.

The admission procedure is based on evaluating the candidate’s
* general knowledge and personal ability
* topic-related knowledge and academic competence
* previous scientific activity and contribution.

The admission board of each doctoral school creates a ranked list of candidates which is
submitted to the University’s Doctoral Council. The Doctoral Council makes the final
decision regarding admissions.

Tuition Fees

Certain costs of education, scientific training and official procedures are covered by stu-
dents and candidates. Most of the fees are equal to or close to what is ordinarily paid by
undergraduate students.
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DOCTORAL COUNCIL

President of the Doctoral Council: Dr. Agoston Szél

Members of the Doctoral Council:

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr

Dr.
Dr.
Dr.
Dr.
Dr.

Gabor Makara
Veronika Adam
Laszl6 Rosivall
Zsolt Tulassay
Karoly Racz
Eva Széke
Istvan Bitter
Miklos Réthelyi
Gyorgy Nagy
Jozsef Mandl
Emil Monos

. Jozsef Tihanyi
Pal Magyart
Gabor Varga
Kalman Magyar
Péter Tamas Sétonyi
Zsolt Radak

. Janos Rigé

Vice-President, President of the Educational Board
Vice-Rector for Scientific and International Affairs
Basic Medicine Doctoral School

Clinical Medicine Doctoral School

Clinical Medicine Doctoral School

Pharmaceutical Sciences Doctoral School

Mental Health Sciences Doctoral School

Janos Szentagothai Neurosciences Doctoral School
Janos Szentagothai Neurosciences Doctoral School
Molecular Medicine Doctoral School

Basic Medicine Doctoral School

Sciences Doctoral School

Representative of the Faculty of Medicine
Representative of the Faculty of Dentistry
Representative of the Faculty of Pharmacy
Representative of Szent Istvan University
Representative of the Faculty of Physical Education and
Sport Sciences

President of the Quality Control and Evaluation Board
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PERMANENT COMMITTEES OF THE DOCTORAL COUNCIL

Educational Board (EB)

The Educational Board (EB) meets at least once in a half year. It expresses opinion on
course proposals and requests for financial support for courses. If needed, the EB can
alter courses. It can make proposals in the following matters: (1) the structure of teaching,
(2) the coordination of courses, (3) the nature of the method of course registration and reg-
istration deadlines, (4) the establishment of credit points which can be given to each
course and (5) the recognition of credit points.

Students receiving tuition are advised to choose those courses which are promoted by the
Doctoral Council of Semmelweis University. Theoretical knowledge and skills necessary
for research are obtained from the compulsory course modules. Throughout the year the
Ph.D. schools organize optional courses. Some of them organize courses which are oblig-
atory for all students who are registered in that particular school.

President of the Educational Board: Dr. Gabor Makara

Members of the Educational Board:

Dr. Laszl6 Rosivall Basic Medicine Doctoral School

Dr. Béla Molnar Clinical Medicine Doctoral School

Dr. Sylvia Marton Pharmaceutical Sciences Doctoral School

Dr. Laszl6 Tringer Mental Health Sciences Doctoral School

Dr. Gabor Pavlik Sport Sciences Doctoral School

Dr. Emilia Madarasz Janos Szentagothai Neurosciences Doctoral School
Dr. Agota Vér Molecular Medicine Doctoral School

Dr. Ferenc Rozgonyi Pathological Sciences Doctoral School

Aron Cseh Representative of the Doctoral Students’ Union

Members of this body debate and decide whether a candidate has a thorough grounding
in academic work by examining his/her previous performance in education and research
and the elected topic for research. The board decides whether the candidate will or will
not be able to produce a thesis three or four years after his/her entrance into the system.

Quality Control and Evaluation Board (QCEB)

The efficiency of the doctoral training is shown in the frequency of completed doctoral
theses and academic publications. The standards of these works are judged by sciento-
metric indicators. This process evaluates both the academic competence of individual
Ph.D. candidates and also the academic standards of the Doctoral School.

One of the most important acts of quality control is that everybody involved in the
process complies with the instructions given in the qualification phase by the Doctoral
Council (DC). The importance of this issue led to the establishment of The Quality
Control and Evaluation Board (In Hungarian: VMB). This first evaluating forum controls

o
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whether the submitted work fulfils the conceptual, structural and formal requirements of
a doctoral thesis. Consequently, a formal opinion is released stating whether the Ph.D.
candidate acquired the scientometric indicators prescribed in the Book of Regulations of
the Doctoral School or not.

President of the Quality Control and Evaluation Board: Dr. Janos Rigé

Members of the Quality Control and Evaluation Board:

Dr. Tamas Ivanics Basic Medicine Doctoral School

Dr. Laszl6 Herszényi Clinical Medicine Doctoral School

Dr. Istvan Antal Pharmaceutical Sciences Doctoral School

Dr. Katalin Hegediis Mental Health Sciences Doctoral School

Dr. Gyongyi Szab6 (Foldesiné) Sport Sciences Doctoral School

Dr. Andras Csillag Janos Szentagothai Neurosciences Doctoral School
Dr. Laszl6 Hunyady Molecular Medicine Doctoral School

Dr. Janina Kulka Pathological Sciences Doctoral School

Katalin Dezs6 Representative of the Doctoral Students’ Union

Considering the proposals given by the QCRB (VMB in Hungarian) the Doctoral Council
decides whether the doctoral thesis can be sent to the opponents. At a first glance this
process might seem unnecessary because the control of requirements looks like a simple
administrative issue. However, the process of evaluation described above—which applies
the general rules (sometimes with a great deal of empathy)—is highly desirable for a num-
ber of reasons: there is a great variety of research topics, the issues discussed range from
molecular biology to behavioral sciences which must be able to win academic recognition
in Hungary and abroad.

Apart from works which meet all the standards there are doctoral theses which are inade-
quate in their content and structure and are therefore unacceptable. Candidates who do
not fulfill the main requirements are advised to withdraw their dissertation prior to a
detailed, expert review. We are proud that only thoroughly controlled doctoral theses are
given in the hands of official opponents and reviewers. It is worth mentioning some of
these requirements which doctoral candidates must take into consideration.

(a) Only those candidates deserve scientific degrees who are able to publish their results
intelligibly and based on a coherent analysis. Summarizing the content of two or three
excellent publications is not equal to a doctoral dissertation.

(b) Some articles which were published in high-rank international journals with a sophis-
ticated title and a high impact factor are not sufficient to create the basis for Ph.D.
qualification. Only those articles are potential items for recognition which are the
result of real academic work. Therefore, articles summarizing the academic litera-
ture of a particular topic or commenting on the academic work of others as “letters to
the editor” are not acceptable. By contrast, articles published in a journal under the
latter heading could include original scientific results. But this must become clear
from the presentation of scientific methods and/or from the editor’s professional
opinion.

o
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(c) The QCRB during its evaluation takes into consideration the grammatical correctness
and style of the English or Hungarian language, the length as well as the external
appearance of the thesis and the quality of illustrations.

These examples illustrate that the board has a high level of responsibility in defining the
academic quality of Ph.D. qualifications. At the same time the board is meticulously tact-
ful in giving criticisms. Therefore, written judgments also include constructive sugges-
tions for correcting the deficiencies discovered. This professional opinion is sent to both
the candidate and the head of the training program. This process creates grounds for the
necessary corrections and gives the possibility of legal remedies.

When this evaluation process is applied in practice, for instance, nine doctoral theses out
of ten are found acceptable. The other one is rejected usually because basic requirements
are not fulfilled, i.e. the shortage of sufficient acceptable publications. Furthermore, it
occurs that two or three theses are rejected in form (i.e. the outward appearance and/or
some of the essential requirements are missing from the package which was submitted to
the QCRB). In these cases the professional review of the doctoral theses will be delayed
until the corrections are completed and necessary supplements are submitted.

One of the major duties of the QCRB is to report its experience to the Doctoral Council
and to suggest proposals concerning the alterations in the Rules of the Doctoral School if
necessary. Apart from the duties described above the QCRB has authority over any stage
of the doctoral procedure in scientific matters. Furthermore, it passes judgments on appli-
cations, looks into the matters of complaints and makes decisions concerning naturaliza-
tions (e.g. the recognition of qualifications).

Since 2000 the Quality Control and Evaluation Board has had this role of quality evalua-
tion within the Doctoral School.

Disciplinary Procedures Committee

The activity of this committee is needed only in exceptional cases, of which plagiarism

and disharmony between student and tutor have given some work to the committee in the
past years.

President of the Disciplinary Procedures Committe: Dr. Gyorgy Nagy

Members of the Disciplinary Procedures Committe:

Andrea Dunai Basic Medicine Doctoral School

Dr. Istvan Antal Pharmaceutical Sciences Doctoral School

Emese Ficsor Pharmaceutical Sciences Doctoral School

Orsolits Barbara Janos Szentagothai Neurosciences Doctoral School
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DOCTORAL SECRETARY OFFICE

Emdéke Marton Head

Anna Maradi (Pintérné) Financial officer
Anita Marosfalvi Adviser

Timea Rab Adviser

The administrative duties of the Doctoral School are managed by the Doctoral Secretary
Office which creates a link between the Doctoral Council, the Ph.D. training programs
and the Ph.D. students. It maintains permanent contact with the educational bodies out-
side of the university (e.g. Ministry of Education, Hungarian Accreditation Board, etc.).
The Secretary is available for Ph.D. students on an office-hours basis, however, they are
ready to help anytime in urgent cases. In one little room practically every major step of
the degree obtaining process is handled, starting from the first inquiries and paper work
of the entrance examination, all the way up to the preparation of the diplomas. (Address:
H-1085 Budapest, Ulléi tt 26, ground floor Nr. 9.)
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DOCTORAL STUDENTS’ UNION (DSU)

The DSU (In Hungarian: DHOK) is a body elected by the doctoral students in order to
legally represent their interests both inside and outside the university; e.g. in the Doctoral
Council and the National Association of Doctoral Students. Members of the union partici-
pate in the ad hoc commissions dealing with matters in their interest and are responsible
for organizing the Scientific Ph.D. forums. The head office of the DSU is: The Students’
Office of Semmelweis University (H-1089 Budapest, Nagyvarad tér 4, ground floor Nr.
18).

Members of the Union of the Doctoral Students are also accessible through the Doctoral
Secretarial Office.

Members of the Doctoral Students’ Union:

Andrea Dunai Basic Medicine Doctoral School

Aron Cseh Clinical Medicine Doctoral School

Emese Ficsor Pharmaceutical Sciences Doctoral School
Nikoletta Bodi Mental Health Sciences Doctoral School

Zoltan Cserhati Institute of Psychiatry and Psychotherapy

Kinga Kiszela Sport Sciences Doctoral School

Barbara Orsolits Janos Szentagothai Neurosciences Doctoral School
Péter Szelényi Molecular Medicine Doctoral School

Katalin Dezs6 Pathological Sciences Doctoral School
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INTRANET

Website: http://www.phd.sote.hu

The website of the Doctoral School at Semmelweis University is an essential means for
organizing doctoral education. Hundreds of Ph.D. students take the courses as part of
more than thirty training programs of eight doctoral schools under the supervision of
hundreds of tutors in different locations. Every half year the school organizes 60-120
courses; the lectures and seminars are given in more than 50 locations within the univer-
sity.

There are great advantages stemming from the intensity and variety of our education sys-
tem. Therefore, it is a high priority to publish information which is clear-cut and accessi-
ble by everybody. The gradual augmentation of the website leads to the accumulation of
information about every training program and sub-program and of every teacher and doc-
toral defense since 2000. Importantly, the website provides information about on-going
courses and application possibilities. All application forms and documents, which are
necessary for the administration of doctoral matters and the resolutions of the Doctoral
Council, are also accessible on the website. Other detailed information and curricula are
also available electronically. The website provides addresses, telephone numbers and e-
mail addresses.

The regulations, the forms, the course and program data, the decisions of the Doctoral
Council and the invitations to all defense ceremonies are accessible via the Internet.
News on important conferences, university events, calls for proposals are also not missing
from the repertoire.

The website opens a possibility for course leaders to put the information about their
courses directly to the website. The Doctoral Secretarial staff manages and publishes all
the relevant information: e.g. general news, advertisements and Ph.D. defenses without
the assistance of a web supervisor.

The website has considerable web traffic according to statistical figures. The average
number of visitors a day was 2000 between 1 March and 30 June 2003, in May it went up
to 3500 daily visits. The number of downloaded files was 800-1000 every day and in May
it reached a daily 2000. Since then this figure then has increased due to the high demands
for electronic admission information. (These figures represent only the general turnover
not the actual numbers of visitors. Repeated visits by the same person are registered each
time, therefore, the real numbers of inquirers are unknown.)

The database system of presenting doctoral theses on the internet was set up. It is
required that doctoral theses be available to the public before the defense so they may be
accessed electronically in full through the internet simultaneously with the announce-
ment of the Ph.D. defense.

The “Dissertation Abstracts”, a trademark of ProQuest, allows for the availability of each

recently defended thesis all over the world. Older works are not available yet, however
we try to put out as many of our precious creations as possible.

o
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‘VERITAS ET VIRTUS’ AWARD
IN MEMORY OF DR. ZSOLT FARKAS JR.

After the tragic death of Dr. Zsolt Farkas Jr., a Ph.D. student of the Doctoral School, his
parents, Dr. and Mrs. Zsoltné Farkas established a foundation in memory of their late son.
The aim of the foundation is to support financially research by Ph.D. candidates.

Some of the aspects of the charter are: “The aims of the Foundation are to subsidize the
work of Ph. D. students under thirty-five years who are concerned primarily with physiologi-
cal research in the Doctoral School of Semmelweis University. Additionally, it contributes to
the realization of the aims of the Doctoral School, i.e. to improve the quality of doctoral
education, to facilitate the acquisition of widely recognized scientific degrees, to provide
financial support for the expansion of accredited doctoral research programs, to establish
pre-doctoral scholarships and to improve scientific communication. (...) Those Ph.D. stu-
dents are able to benefit from the payments of the foundation whose submitted work wins a
public competition advertised by the trustees of the Foundation. The type of work submitted
can be in the process of publication but the candidate must be its first author. Other details
are defined by the committee of trustees who are responsible for both advertising and
reviewing the submitted work. (...) The awards must be transferred ceremonially to the win-
ners every year on the Dies Academicus (first Saturday of November).”

The Office of the Foundation is: H-1085 Budapest VIIIL., Ulléi tt 26. The trustee commit-
tee is the Advisory Board of the Foundation. The president of the Advisory Board of the
Foundation is always the current head of the Doctoral Council at the Semmelweis
University, at present, university professor, Dr. Agoston Szél.

Recipients of ‘Veritas et Virtus’ Awards

2006 Aron Lazary Ph.D. School for Clinical Science in Medicine
Lilla Reininger Ph.D. School of Pathology
2007 Katalin Dezsé Ph.D. School of Pathology
Balazs Sarman Ph.D. School of Clinical Science in Medicine
2008 Judit Lazary Ph.D. School Mental Health Sciences
Aniké Ludanyi Janos Szentagothai Neurosciences Ph.D. School
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PH.D. COURSES

Every semester there are a number of courses (60-120) announced on the website. Pre-
viously, the Educational Board of the Doctoral School filtered down the number of courses
to between sixty and seventy. The Doctoral Council of Semmelweis University took into
consideration the views the Educational Board and restricted the number of courses
which can be run by each departmental doctoral school in one semester to between five
and seven.

Since then the following procedure has been established concerning Ph.D. courses, i.e.
the Doctoral Committee of each Departmental Doctoral School proposes between five and
seven courses at the beginning of each semester which are entered the database of current
courses. However, the Educational Board can recognize and award credit points for par-
ticipation in Ph.D. courses of the appropriate standard at other universities. In this case
the Educational Board needs the recommendation of the tutor and the head of the depart-
mental doctoral school of the student in question.

The database of available courses is accessible at the website of the Doctoral School.
Consequently, students are able to access the database and construct their own individual

study plan.
Compulsory courses Course leaders Semester
Elements of molecular biology Andras Varadi, 2007/2008/1
Maria Sasvari,
Laszl6 Buday
Isotope use methodology and radiation Istvan Voszka 2006/2007/2,
protection 2007/2008/2,
2008/2009/2
Research methodology and ethics Péter Csermely 2006/2007/1
Introduction to biometry Elek Dinya, 2006/2007/1,
Gébor Makara 2007/2008/1,
2008/2009/1
Planning and evaluation of experiments Gébor Makara 2007/2008/2
Experiments with laboratory animals Piroska Anderlik 2006/2007/1,
2007/2008/1,
2008/2009/1
Methods of literature research Livia Vasas 2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2
General methods of scientific research P4l Tomcsanyi 2006/2007/2
Clinical biometry Gyorgy Fiust 2006/2007/2,
2008/2009/2
Industrial law protection for researchers Ferenc Torok 2006/2007/1-2,

2007/2008/1-2

o
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Science and project management Zita Takacs 2006/2007/1-2,
(Vécziné) 2007/2008/1-2
Hungarian and European competition systems  Zita Takacs 2006/2007/1-2,
(Vécziné) 2007/2008/1-2
Biometrics Zsolt Csende 2006/2007/1-2,
2007/2008/1,
2008/2009/1-2
Pharmacometrics and applied clinical Laszl6 Téthfalusi 2006/2007/1
biostatistics
Hungarian medical language Péter Bosze 2006/2007/2
Psychosomatic and behavioral medicine in Marta Novak 2006/2007/2
everyday practice: “the difficult patient”
Application for grants, project financing Gabor Porzse 2008/2009/2
and management in EU and Hungary
in the field of health sciences
Bioinformatics and study of antibiotic Sebastian Amyes,  2008/2009/2
resistance and its epidemiology Ferenc Rozgonyi
Methods in vascular diagnostics and Viktor Bérczi 2006/2007/1
inventional radiology
Electrophysiological mechanisms and non- Béla Merkely 2006/2007/2
pharmacological treatment of arrhythmias II.
In vivo and in vitro evaluation of cardio- Violetta Kékesi 2007/2008/1
vascular function in animal models:
theory and practice
Echocardiography in practice Mark Kollai 2007/2008/2
Cardiovascular pharmacogenomics Zsolt Szelid 2008/2009/1
XVIL International Semmelweis Symposium  Béla Merkely 2008/2009/1
2008: building bridges from basics to invasive
cardiology
ECG in theory and at bedside Béla Merkely 2008/2009/1
Clinical cardiovascular physiology Emil Monos, 2006/2007/2,
Mark Kollai 2007/2008/2,
2008/2009/2
Current methods of biosignal processing Andrés Eke 2006/2007/1
Modern research and measuring methods in Laszl6 Dézsi 2006/2007/2,

experimental and clinical medicine
(selected chapters)

2007/2008/1-2,

2008/2009/1

Regulation and clinical significance of
vascular adaptation during pregnancy

Péter Toth

2007/2008/2,
2008/2009/1-2

Financial planning of innovative bio-
technological projects

o

Zsombor Lacza

2008/2009/1-2



almanac_2012 12/19/11 3:58 PM Page 19 $

o

Overview 19
Clinical and physiological basis of I1diké Horvath, 2008/2009/1
respiration and respiratory disorders Mark Kollai
Phototherapy Gabriella Csik 2006/2007/2

Gyorgyi Ronto
Investigation of molecular motions and Pal Grof 2006/2007/1,
interactions in biological systems by 2008/2009/1
optical and spectroscopical methods
Budapest Nephrology School (Nephrology, Lészl6 Rosivall 2006/2007/2,
Hypertension, Dialysis, Transplantation) 2007/2008/2,
2008/2009/2
Nephrology—from molecules to bedside Lészl6 Rosivall 2008/2009/1-2
Normal and pathologic function of the heart ~ Akos Koller 2006/2007/2,
and coronary circulation from the aspects of 2007/2008/1,
basic and clinical research 2008/2009/1-2
Theoretical and practical studies for a Anna Blazovics 2006/2007/1,
successful Ph.D. degree 2007/2008/1,
2008/2009/1
Pain management Katalin Darvas 2006/2007/1
Free radicals in biological systems Anna Blazovics 2008/2009/2
Hepatology Janos Fehért 2008/2009/2
Introduction to clinical genetics Zoltan Papp 2008/2009/1
Postgraduate course in gastroenterology Zsolt Tulassay 2006/2007/2,
2007/2008/2,
2008/2009/2
Perioperative management of patients Katalin Darvas 2006/2007/2,
with endocrine disorders 2007/2008/2
3rd obligatory postgraduate course in Zsolt Tulassay 2008/2009/1
internal medicine
Metabolic bone diseases Péter Lakatos 2006/2007/2,
2007/2008/1-2,
2008/2009/1
Postgraduate course in endocrinology Kéroly Racz 2006/2007/1
Physiology and pathology of the musculo- Miklés Szendréi 2006/2007/2
skeletal system’s function
Asthma bronchiale Pal Magyart 2008/2009/2
Lung disorders with airway obstruction Gyorgy Losonczy,  2007/2008/1,
(physiological and clinical aspects) Pal Magyart 2008/2009/1
Radiation biology for radiologists Olga Esik 2006/2007/1,
2007/2008/1
Radiogen late effects of normal tissues Olga Esik 2006/2007/2,
2007/2008/1
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Significance of radiation biology in the Géza Safrany 2008/2009/2
diagnosis and treatment of malignancies
Problems of endovascular graft implantation =~ Kélman Hiittl 2006/2007/2
in the treatment of vascular aneurysms
Diagnostic and therapeutic techniques in Attila Nemes 2006/2007/1,
the clinical practice 2007/2008/1,
2008/2009/1

Pathogenesis of atherosclerosis and the Albert Cséaszar 2006/2007/1

role of risk factors

Perioperative cardiorespiratory risk assess- Janos Gal 2008/2009/1

ment, monitoring and evaluation of treatment

option of patients undergoing vascular and

cardiac surgery

Immunoendocrinology—theory and clinical Péter Igaz 2006/2007/1

aspects

Genetics and genomics in endocrinology Péter Igaz 2007/2008/1

Clinical endocrinology Istvan Szabolcs, 2006/2007/2,

Miklés Goth 2008/2009/1

Dietotherapy Istvan Szabolcs 2006/2007/1,
2007/2008/1-2,
2008/2009/2

Clinical hemotology: physiological, patho- Judit Demeter 2006/2007/2

physiological and molecular biological

aspects

Challenge of diabetes for manual specialists =~ Aniké Somogyi 2008/2009/1

in medicine—diabetes education

Diabetes education Aniké Somogyi 2006/2007/1

Lipid and carbohydrate metabolism Karoly Cseh 2006/2007/2,
2007/2008/2

19th Congress of the Hungarian Diabetes Gyorgy Jermendy 2007/2008/2

Society

Pharmacogenomical aspects of adverse drug Sarolta Karpati 2006/2007/2,

reactions 2007/2008/2

Health economics and pharmaceutical Laszl6 Gulacsi 2008/2009/2

economics

Science-based health care and health care Laszlé Gulacsi 2008/2009/2

technology

Industrial pharmaceutical technologies Istvan Antal 2008/2009/2

Pharmaceutical biotechnology Eva Sz6ke 2007/2008/2

Pharmaceutical aspects of quality assurance = Romana Zelko 2006/2007/2,
2007/2008/2,
2008/2009/2
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Phytochemistry Eva Lemberkovics ~ 2006/2007/1,
2007/2008/1,
2008/2009/1

Interactions, side effects in phytotherapy Agnes Kéry 2007/2008/1,
2008/2009/2

Pharmacodynamics Klara Gyires, 2006/2007/1-2,

Kornélia Tekes 2008/2009/1-2

Clinicopharmacological investigation and Andréas Telekes 2006/2007/2

rational application of analgesics

The fate of drugs in the body: Imre Klebovich 2006/2007/2

drug metabolism and pharmacokinetics

Phytotherapy and biocosmetics Maria Then 2008/2009/2

Bioanalytic methods in pharmacokinetics Imre Klebovich 2006/2007/1,
2007/2008/1,
2008/2009/1

Clinical pharmacology and rational use of Andréas Telekes 2007/2008/1

anticancer drugs

Introduction into drug research Béla Noszal 2006/2007/2,
2007/2008/2,
2008/2009/2

Toxic plants, plant poisoning Gabriella Maczal 2008/2009/1

Interfacial behavior of macromolecular Ferenc Csempesz 2006/2007/1

colloids

Biopharmacia Sylvia Marton 2006/2007/2

Plant fermentation in producing active Miklos Lészlé 2007/2008/1

substances of medicinal plants

Approaches used in structural proteomics Judit Fidy 2006/2007/1

Pharmacoeconomics Zoltan Vincze, 2006/2007/2

Agnes Mészéros

Chromatographic methods and their use in Huba Kaléasz 2008/2009/1

pharmacology

Nanosystems in biomedicinal sciences Ferenc Csempesz 2008/2009/1

Role of ion transports and ion channels in Tamas Torok 2008/2009/2

neurochemical transmission

Cardiometabolic risk and its treatment Csaba Farsang 2008/2009/1

The role of family in causing, maintaining Janos Faredi 2006/2007/1

and treating disease

Methodology of behavioural sciences Maria Kopp 2006/2007/2

Basis of behavioural medicine Maria Kopp 2006/2007/1-2,
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Introduction to the clinical practice of family =~ Tamas Kurimay 2006/2007/2
therapy
Evidence based medicine in behavioral Istvan Mucsi 2007/2008/1,
medicine 2008/2009/1
Clinical neuropsychology Ilona Pataky 2007/2008/2
Application of psychological methods Déra Perczel- 2006/2007/2,

Forintos 2007/2008/1
Neuropsychiatry of cognitive disturbances Péter Rajna 2006/2007/1
of organic origin: clinical EEG studies
Recognition, measurement of expressed Lajos Simon 2006/2007/2,
emotion based on universal features 2008/2009/2
Psychotherapy in medical practice Laszl6 Tringer 2006/2007/2,
2007/2008/1
Clinical psychopharmacology Istvan Bitter 2006/2007/1,
2008/2009/1
Psychopathologic and psychiatric aspects Péter Rajna 2007/2008/1,
of ways for artistical expression 2008/2009/1
Therapeutic possibilities of insomnia Marta Novak 2007/2008/2
2008/2009/1-2
Role of obstacles and helping resources in Katalin Horvath 2008/2009/1
family functioning Szabéd
Cognitive neuroscience Szabolcs Kéri 2008/2009/2
Sociological and social political evaluation = Roger Csaky- 2008/2009/2
of underprivileged groups Pallavicinit,
Péter Torok
Research methods Janos Mészarost, 2006/2007/1,
Miklés Zsidegh 2007/2008/1,
2008/2009/1
Research methods Gyongyi Szabd 2007/2008/1-2
(Foldesiné)
Sport in contemporary society Gyongyi Szabo 2006/2007/1-2,
(Foldesiné) 2008/2009/1-2
Research methods in social sciences Edit Nagy (Biréné), 2006/2007/1-2
Jézsef Bognar
Physiology of fitness Gébor Pavlik 2007/2008/2,
2008/2009/2
Excercise physiology Tamas Szab6 2006/2007/1,
2007/2008/1,
2008/2009/1
The pedagogical aspects of training theory Endre Riglert 2006/2007/1
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The pedagogical aspects of training theory Zsolt Radak 2006/2007/2
and methods
Physiology of physical fitness Gébor Pavlik 2006/2007/2
Sportpsychology for the performance Csaba Nagykaldi 2006/2007/2,
2007/2008/1,
2008/2009/1

2007/2008/1-2,
2008/2009/1-2

Sports law Andras Nemes

Katalin Horvath
Szabd, Péter Torok,
Teodéra Tomcsanyi

Basis of community mental hygiene 2007/2008/2

2007/2008/1-2,
2008/2009/1-2

Research methodology in sport science J6zsef Bognar

Edit Nagy (Biréné),
J6zsef Bognar

2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2

Sports pedagogy

Theoretical and methodological P4l Hamar 2006/2007/2,
fundamentals of PE curricula 2007/2008/2,
2008/2009/2
Theory in action—efficacy Csaba Nagykaldi 2006/2007/1,
2007/2008/2,
2008/2009/2
Human biology Janos Mészarost 2007/2008/2,
2008/2009/1
Free radicals, physical excercise and aging  Zsolt Radak 2008/2009/2
Nutritional science Roébert Frenklt, 2006/2007/2,
Csaba Nyakas 2007/2008/2,
2008/2009/2
Biomechanics of the musculoskeleton J6zsef Tihanyi 2006/2007/1-2,
system 2007/2008/1,
2008/2009/2
Medical physiology Rébert Frenkl + 2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2
Biometrics Jdnos Mészarost, 2006/2007/2,
Miklés Zsidegh 2007/2008/2,
2008/2009/2
Physiology and pathophysiology of aging Csaba Nyakas 2008/2009/2
Research methods Zsolt Csende 2008/2009/2
Free radicals, excercise and aging Zsolt Radak 2006/2007/1
Motor learning and control Zsolt Csende 2006/2007/1-2,
2007/2008/1,
2008/2009/1
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Research methods Zsolt Csende, 2006/2007/1-2
Janos Mészarost
Recreation Laszl6 Jakabhazy 2007/2008/2
Endocrinology and sport Rébert Frenklt, 2007/2008/1,
Csaba Nyakas 2008/2009/1
Neuromechanics of movements J6zsef Laczkd 2007/2008/1-2,
2008/2009/2
How to prepare a scientific publication Zsolt Radak 2007/2008/1

History of philosophy

Ferenc Takécs

2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2

Research methodology

Karoly Ozsvath

2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2

History of philosophy

Katalin Vermes

2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2

Management of events (organizational aspects =~ Mihaly Nyerges 2007/2008/1-2,
of major sport events) 2008/2009/1
Social structure, social mobility Gyongyi Szabo 2006/2007/1-2,
(Foldesiné) 2008/2009/1-2
Theory of sport games Mariann Reigl 2006/2007/2,
2007/2008/1-2,
2008/2009/2
Theoretical aspects of science Janos Farkas 2007/2008/1,
2008/2009/1
Modern history of sports Katalin Szikora 2008/2009/1-2
Interpretation of the physical body in Katalin Vermes 2008/2009/2
phylosophy and psychology
Sport aesthetics Ferenc Takécs 2008/2009/2
Neurochemistry Veronika Ad4m 2006/2007/1
Functional organization of the cerebral cortex =~ Tamads Freund 2006/2007/1
Function of glial cells Mihéaly Kalman 2007/2008/2
Neuronal cell differentiation Emilia Madarész 2008/2009/1-2
In vitro cell technology Emfilia Madarész 2006/2007/2,
2008/2009/2
Gene technology in neurosciences Gébor Baldzs Szab6 2006/2007/2
Human neuromorphology II.: experimental Miklés Palkovits 2006/2007/1,
and clinical neuromorphology 2007/2008/2,
2008/2009/1
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Bioenergetics and oxidative stress in the Veronika Adam 2006/2007/1
brain: physiological and pathological
relations
Biology and potential clinical application of =~ Emilia Madaréasz 2007/2008/2
stem cells
Structure biology Attila Ambrus 2008/2009/2
Neurochemistry, pharmacology and Gyorgy Bagdy 2006/2007/2,
models of behavior 2007/2008/2,

2008/2009/2
Neuroendocrinology Zsolt Liposits 2007/2008/2
Mechanism and clinical types of epilepsy Péter Halédsz 2007/2008/2
Neuropharmacology Szilveszter Vizi E.  2008/2009/2
Neurobiology and clinical aspects of Gébor Faludi 2008/2009/2
anxiety and mood disorders
Neurobiological basis of stroke Zoltan Nagy 2008/2009/1
Electrophysiological methods in studying Anita Kamondi 2006/2007/1
disturbances in movements and thinking
Parkinson’s disease and Parkinson’s Anita Kamondi 2008/2009/1
syndrome
Electrophysiological assays and protheses Gyorgy Karmos 2006/2007/2
Neurogenetics in clinical practice Maria Judit Molnar 2007/2008/1
Neural prostheses Gyorgy Karmos 2007/2008/1
Application of radioisotope technological Istvan Voszka 2006/2007/1
methods in cell physiology
Structure and function of membrane Laszl6 Hunyady 2007/2008/2
receptors
Separation techniques of biomolecules, Gébor Juhész 2006/2007/1
proteomics
Functional cytology Edit Olah 2008/2009/1
Receptors and signal transductions in the Gabriella Sarmay 2008/2009/1
immune system
Role of phagocytes in natural immune Erzsébet Ligeti 2007/2008/1
defence
Networks and system stability Péter Csermely 2006/2007/2
Stem cell biology in regeneratory medicine = Baldzs Sarkadi 2006/2007/1
Molecular biological strategies in cell Andréas Véradi 2006/2007/2
physiology
Selected chapters from molecular cell Laszl6 Homolya 2006/2007/2,

2007/2008/1-2,
2008/2009/1-2

biology

Discussion of published scientific papers Laszl6 Homolya 2006/2007/2

o
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Application of transgenic technologies in Attila Mocsai 2008/2009/2
biomedical research
Rational drug design and signal transduction ~ Gyorgy Kéri 2008/2009/1
therapy
Separation and analitical methods Gyorgy Mészaros 2006/2007/1
Structure and function of biological Balazs Sarkadi 2007/2008/2
membranes
Rational drug design. Application of high Miklés Idei, 2006/2007/1
performance separation techniques Gyorgy Kéri
Signal transmission therapy and rational Gyorgy Kéri 2007/2008/1
drug design
Biotransformation Miklés Csala 2007/2008/2
Developmental biology Imre Oldh 2006/2007/1,

2007/2008/2,
2008/2009/1-2
Histamine biology Zsuzsa Darvas 2007/2008/1
Chemotaxis: Its biological and clinical Laszl6 K6hidai 2006/2007/2,
significance 2007/2008/2,
2008/2009/2
Genetics of sex Séara T6th 2006/2007/1,
2007/2008/1,
2008/2009/1
Genomic background of multifactorial Csaba Szalai 2007/2008/2
diseases
Genomics Csaba Szalai 2006/2007/2
Bioinformatics and pathway analysis Istvan Miklés 2008/2009/1
Autoimmunity Gyorgy Nagy 2008/2009/1
Novel questions in medical genomics Csaba Szalai 2008/2009/2

Clinical immunology and allergology

Miklés Benczur,

2006/2007/1-2,

Péter Gergely 2007/2008/1-2,
2008/2009/1-2
Clinical and biological use of antibodies Laszl6 Cervenak, 2008/2009/2
Zoltan Prohészka
Experimental pathology Tibor Kerényi 2006/2007/1
Clinical oncology Laszl6 Kopper 2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2
Impaired cell regulation in cancer Ilona Kovalszky 2006/2007/2
Molecular oncology Iona Kovalszky 2008/2009/2
Pathology Laszl6 Kopper 2006/2007/1
Theoretical basis and application of flow Gébor Barna 2007/2008/2

cytometry

o
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Role and detection of cell junction Zsuzsa Schaff, 2006/2007/1-2,
structures and molecules Andras Kiss 2007/2008/2,

2008/2009/1-2
Clinicopathological approach in research Zsuzsa Schaff 2006/2007/2,
2007/2008/2,
2008/2009/2
Aspiration cytology in practice Baldzs Jaray 2006/2007/1,
2008/2009/1-2
Hemopathology—Lymphomas Zsuzsa Schaff 2006/2007/2
Organ transplantation: present and Jend Jaray 2007/2008/2,
future 2008/2009/1
Breast pathology Janina Kulka 2007/2008/2
Soft tissue and bone pathology Zsuzsa Schaff 2008/2009/2
Cell adhesion molecules/The FISH technique Andras Kiss 2008/2009/2
in pathological diagnosis
Molecular virology: human retroviruses Kéroly Nagy 2006/2007/2,
(HIV, HTLV) and their roles in immuno- 2007/2008/2,
pathological disorders 2008/2009/2
Health economics, pharmacoeconomics Laszl6 Gulacsi 2006/2007/2,

Evidence based medicine and health
technology assessment with particular
emphasis on prevention and treatment of
communicable diseases

Laszl6 GulAacsi

2006/2007/2,
2007/2008/1-2

Molecular virology and molecular Gyorgy Berencsi 2006/2007/1,

epidemiology 2007/2008/1-2,
2008/2009/1

Studies on the process of becoming a nurse  Judit Mészéros 2008/2009/2

Changes in the professional role of nurses Sandor Holl6s 2007/2008/1-2,
in the era of nursing graduates 2008/2009/1-2
Disorders of adaptation to society J6zsef Racz 2006/2007/1,
2007/2008/2,
2008/2009/1-2
Basics of society medicine Ivan Forgécs 2006/2007/1,
2007/2008/1,
2008/2009/1

Role of profession in the practice of health
care

Péter Balazs

2006/2007/1-2,
2007/2008/1-2,
2008/2009/1-2

Diet therapy

Maria Barna

2008/2009/2

Health education in infant and child care
in hospital and outpatient practice

Gyorgy Harmat

o

2008/2009/2
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Methodology and programme planning for Maria Barna 2008/2009/2
the evaluation and management of subjects
with food allergy
Health education and health promotion Tamas Simon 2006/2007/1,

2007/2008/1
Methodological and programme planning Istvan Szabolcs 2006/2007/1,
examinations in teaching nutrition 2008/2009/2
management
Pediatric nutrition Istvan Szabolcs, 2006/2007/2
Friedman B.].
Current trends in dietetics and nutritional Istvan Szabolcs, 2006/2007/2
sciences Friedman B.].
Effects of globalization on diseases Anna Tompa 2006/2007/2,
development 2007/2008/2,
2008/2009/1-2
History of health and science Judit Forrai 2006/2007/2,
2007/2008/2,
2008/2009/1-2
Molecular epidemiology of viral infections J6zsef Ongradi 2006/2007/2,
2007/2008/2,
2008/2009/1
Public health sciences (health care systems,  Ivan Forgacs 2007/2008/2
health policy)
Associations between nutritional state and  Istvan Szabolcs 2008/2009/2

life style in the elderly



almanac_2012 12/19/11 3:58 PM Page 29 $

Overview 29

PH.D. SCIENTIFIC DAYS

The Ph.D. training program provides opportunities for every candidate to acquire practical
knowledge of the methodology of presenting results gained in scientific research. Ph.D.
students therefore are required to present their work regularly both among fellow workers
and in a wider professional environment. The need for an overall Ph.D. conference of the
Doctoral School was promoted even though the departmental doctoral schools organize
scientific forums for their own Ph.D. students. The primary objective was that partici-
pants would be able to familiarize themselves with the scientific work of each program.
On these occasions Ph.D. students and candidates had the opportunity to present their
work in severeal sections with a jury. Candidates with works of a high standard gained
awards in each section.

Every academic year highly regarded professionals, normally holders of the distinction
“Excellent Ph.D. Supervisors” have been invited to give plenary lecture with great success.

Plenary lecturers

2006 Zoltan Nagy (Janos Szentdgothai Neurosciences Doctoral School)
Novel aims in medical treatment od cerebral ischemia

Gyorgy Fiist (Pharmaceutical Sciences Doctoral School)

A specific region of the human genom, the central part of the major histocom-
patibility complex (MHC) located on the short arm of chromosome 6. Medical
aspects.

2007 Gyongyi Szabé Foldesiné (Sport Sciences Doctoral School)
Post-transformational trends in Hungarian sport

Istvan Bitter (Mental Health Sciences Doctoral School)
Research in the Department of Psychiatry and Psychotherapy of Semmelweis
University

tSandor Juhasz-Nagy posthumus (Basic Medicine Doctoral School)

2008 Jozsef Tihanyi (Sport Sciences Doctoral School)
Causes and magnitude of increased stretch due to muscle extension

Gyorgy Bagdy (Mental Health Sciences & Janos Szentdgothai Neurosciences
Doctoral Schools)

Serotonin in the central nervous system: journey from neurobiology and genetics to
pharmacology, psychiatry and neurology

Péter Gergely (Molecular Medicine Doctoral School)
Significance of immunological studies in the evaluation of activity and prognosis
of systemic lupus erythematosus.

The plenary speakers are carefully selected from among those who have been awarded
with the distinction of the “Excellent Ph.D. Supervisors”.

o
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EXCELLENT PH.D. SUPERVISOR AWARD

Nominations for the Excellent Ph.D. Supervisor Award are made by the heads of individual
Ph.D. Schools, and the University Doctoral Council decides on the final list of awardees.
The number of awardees is limited.

2006 Zoltan NAGY Janos Szentagothai Neurosciences Doctoral School
Gyorgy FUST Pharmaceutical Sciences Doctoral School
2007 Gyongyi Szabé FOLDESINE  Sport Sciences Doctoral School
Balazs SARKADI Molecular Medicine Doctoral School
2008 Jozsef TTHANYI Sport Sciences Doctoral School
Gyorgy BAGDY Janos Szentagothai Neurosciences Doctoral School
& Mental Health Sciences Doctoral School
Péter GERGELY Molecular Medicine Doctoral School

AWARDING OF THE DOCTORAL DEGREE WITH DISTINCTION

The President of the Republic consented to the awarding of the doctoral degree to
Mariann Budai (2006), Kristéf Kéczian (2007), and Dorottya Kiss (2008) with the distinc-
tion ‘Promotio sub auspiciis praesidentis Rei Publicae’. It was Dr. Laszlé Sélyom, the
President of the Republic in person who handed over the Diploma and the traditional
Golden Ring to the inaugurated doctors. This ceremonial program was part of the Dies
Academicus of Semmelweis University.
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1. BASIC MEDICINE

Chairman:

Laszl6 ROSIVALL M.D., Ph.D., D.Sc.
Institute of Pathophysiology

4 Nagyvarad sq, Budapest H-1089
Tel: +36 1 210 2956

Tel./fax: +36 1 210 2956

E-mail: rosivall@net.sote.hu

General overview

The Doctoral School of Basic Medicine at Semmelweis University consists of five multi-
disciplinary research and training Ph.D. Programs. These Programs are closely related to
the physiological sciences, and are chaired by internationally recognized professors as
coordinators. At first, each Program was accredited individually in 1994, then all the
Ph.D. Programs were integrated into a Doctorate (Ph.D.) School in 2002.

The major aims of the Ph.D. Programs are focused on investigating the mechanisms of
diseases with high morbidity and mortality statistics in Hungary (e.g. cardiovascular and
renal diseases, hypertension, obesity), and to study those environmental effects (UV and
X-Radiation) which may influence the whole society. Investigating the molecular-cellular
background of physiological and pathophysiological processes, and integration of knowl-
edge at organ and organism levels lead us to new scientific results and discoveries which
may promote the development of up-today methods for health prevention, diagnostics
and therapy. In addition to several basic research projects offered to Ph.D. students,
applied clinical studies are also incorporated into the Programs of the School.

PROGRAM 1/1.

PHYSIOLOGY AND CLINICS OF THE HEART AND CORONARY DISEASES

Coordinator:

Sandor JUHASZ-NAGYt M.D., Ph.D., D.Sc. (1993-2007)
Béla MERKELY M. D., Ph.D., D.Sc. (2007-)

Heart Center

68 Varosmajor st, Budapest H-1122

Tel./fax: +36 1 458 6844

E-mail: titkarsag@kardio.sote.hu

Program overview

The complex program is directed to well-qualified students who are interested in cardio-
vascular research. The spotlight is on regulatory aspects and treatment of different cardio-
vascular diseases. According to the scientific interest of most of coordinators, the main
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problems are connected to pathophysiology (clinical physiology) of myocardial function,
coronary regulation and arrhythmogenesis. (However, as the list of the topics shows,
other circulatory topics are included, too.) The program prepares students for careers in
either clinical science (especially invasive and non-invasive cardiology, anesthesiology,
and cardiovascular surgery) or basic sciences. Preference is given to those who are ready
to study overlapping territories of these sciences. Although the individual postgraduate
trainings have an overall general similarity in their logistic aspects, the main characteris-
tic of the entire educational process is the flexibility. Consequently, that research work
can be tailored to the tutor’s mutual interest within the territory covered by the general
aims.

Titles of research projects Supervisors
New aspects in the non-pharmacological therapy of tachyarrythmias Béla Merkely
Heart failure: pathomechanisms and new methods in the pharmaco- Béla Merkely
logical and non-pharmacological treatment

Electrophysiology of ventricular arrhythmias Béla Merkely
Role of endogenous agents in arrhythmogenesis Béla Merkely
Challenge in the field of interventional cardiology Béla Merkely

Interventional radiology in the treatment and follow-up of patients ~ Viktor Bérczi
with vascular diseases

Causes of recurrent stenosis after carotid surgery or other vascular ~ Laszl6 Entz
surgical approaches. Researches in vascular surgery

Pathophysiology of the visceral circulation Janos Hamar
Vasoactive peptides in heart diseases and their experimental models Ferenc Horkay
Cardiovascular and cardioprotective effects of endogenous peptides Violetta Kékesi
in myocardial ischemia: Experimental and clinical studies

Local myocardial interactions of cardiogenic agents: experimental =~ Violetta Kékesi

studies

Mechanism of metabolic autoregulation in the coronary circulation Violetta Kékesi
Mechanisms of the actions of cardiovascular regulatory agents: Violetta Kékesi
in vitro investigations

Diastolic dysfunction and heart failure Maria Lengyel
Cardiovascular effects of brain death. Donor management and Gabor Szabo
selection

Heart insufficiency in the era of modern cardiac surgery Gébor Szabo
Tissue injury during and after cardiac surgery. Novel strategies to Gébor Szab6
prevent reperfusion injury and acute and chronic rejection.

Molecular mechanisms of cardiac hypertrophy especially in the Miklés Téth

early and decompensated phase of the disease

External and internal noxa-induced secondary circulatory damage: = Andréas Csékay
clinical symptoms and therapy

Nuclear cardiology in the diagnosis of ischaemic heart disease Istvan Szilvasi
Identification of origin and mechanisms of wide QRS complex Andras Vereckei
tachycardias using new algorithm combined with neuronal net-

work schemes

Role of cardiac and endothelial progenitor cells in the remodeling Gébor Foldes
and regeneration of the myocardium: in vivo and in vitro studies.
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Pharmacogemonic investigations in the cardiovascular system Zsolt Szelid
Non-cardiac risk factors in cardiac surgery Andrea Székely
Ph. D. students Supervisors
Astrid Apor pt Péter Andrassy
Gyorgy Barczi pt Péter Andrassy
Balazs Berta ft Béla Merkely
Moénika Dénes ft Maria Lengyel
Tamas Erdei ft Maria Lengyel
Gabor Fiilop pt Béla Merkely
Zoltan Gonda pt Laszl6 Entz
Maté Kerekes ft Violetta Kékesi
Zsolt Béla Kozma pt Ferenc Horkay
Arpad Lux ft Zsolt Szelid
Moénika Moravszki pt Istvan Szilvasi
Balazs Sax ft Violetta Kékesi
Zoltan Kéhalmi pt Béla Merkely
Attila Somorjai pt Laszl6 Entz
Gyorgy Szabd pt Béla Merkely
Katalin Ttri ft Violetta Kékesi
Gabriella Veress ft Béla Merkely
Katalin Ttri ft Violetta Kékesi
Gabriella Veress ft Béla Merkely
Krisztina Szendrei pt Béla Merkely
Péal Maurovich-Horvath ft Béla Merkely
Irén Etelka Szalai pt Janos Hamar
Balint Kozman pt Andrés Vereckei
Eva Késa pt Viktor Bérczi
Ph. D. candidates Supervisors
David Becker i Béla Merkely
Tamas Breuer ft Miklés To6th
Kristéf Hirschberg ft Laszl6 Entz
Lidia Kun ft Miklés To6th
Andrea Nagy ft Violetta Kékesi
Attila Roka ft Béla Merkely
Szabolcs Szilagyi ft Béla Merkely
Gébor Sztics ft Béla Merkely
Timea Kovats i Miklés Toth
Andrea Agnes Molnar pt Viktor Bérczi
Valentina Kutyifa ft Béla Merkely
Gébor Veres pt Gébor Szabo
Csaba Andras Dézsi pt Béla Merkely
Ph. D. graduates Supervisors
Terézia Bogdana Andrasi pt Sandor Juhasz-Nagy
Edit Désa ft Laszl6 Entz
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Tamas Radovits ft Gébor Szabo

Pal Soos ft Ferenc Horkay
Leila Seres ft Ferenc Horkay
Attila Szab6 pt Laszl6 Entz

Andrea Sztics ft Béla Merkely

[1diké Toma pt Violetta Kékesi
Béla Turchanyi pt Janos Hamar
Hajnalka Vago ft Béla Merkely

Endre Zsima ft Violetta Kékesi
Andréas Zsary i Sandor Juhasz-Nagy

a, absolutorium; ft, full-time; pt, part-time; i, individual
Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

TEREZIA BOGDANA ANDRASI (2006)

Factors influencing vascular reactivity in the mesenteric bed subjected to
ischemic and cardiosurgical stress

Supervisor: Sandor Juhdsz-Nagy

Acute occlusion of the superior mesenteric artery alone almost always results in intestin-
al infarction and rapid demise. Prompt diagnosis and aggressive treatment are essential
before deterioration becomes irreversible. However, reperfusion—the restoration of blood
flow after a period of ischemia—can place the ischemic intestine at risk of further cellular
necrosis and thereby limit the functional recovery. To a better understanding of the
patho-physiological mechanisms we performed animal experiments on 55 narcotized
dogs. The endothelial dysfunction—as disruption of the vasoconstrictor (ET-1)/vasodila-
tor (NO) balance—represents the first step and perchance the highlight of the mesenteric
vascular injury. Increased production and release of endogenous ET-1 mediate the reper-
fusion damage after acute occlusive mesenteric ischemia. As we demonstrated, the inhi-
bition of ET-1 by blocking the ET-A receptors with LU135252 significantly improves the
regional vascular circulation in the postischemic period, effect mediated in part by an
enhancement of the scavenger capacity of the mesentery. If blood flow decrease occurs
due to some functional or/and structural insult like cardiopulmonary bypass (CPB), it
might cause formidable microvascular derangements leading to the development of non-
occlusive mesenteric infarction. The central event in the post-CPB acute non-occlusive
mesenteric ischemia remains the endothelial vascular dysfunction. We also showed that
the development of heart failure significantly reduces the adaptive capacity of the mesen-
tery to the non-physiological conditions induced by CPB leading to systemic hemody-
namic disturbances followed by an enhancement of ischemia/reperfusion injury in the
mesentery. The increased release of free radicals in the presence of HF overwhelms the
scavenger capacity of the mesentery during CPB, accounting for the higher degree of vas-
cular dysfunction including damage of the smooth muscle reactivity. Our results demon-
strate that systemic supplementation of L-arginine at reperfusion protects the mesenteric
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vascular circulation by restoring the basal vascular tone and endothelial dependent
vasodilatation. By increasing extracellular L-arginine concentration, the physiological NO
release synthesized by eNOS form L-arginine is restored. Extracellular L-arginine may
induce direct vasodilatation, may reduce neutrophil activation and directly scavenge
cytotoxic free radicals in the mesentery. PARP dependent processes are also being trig-
gered during CPB in the mesenteric blood vessels. Inhibition of PARP with PJ34 restores
the physiologic blood supply to the mesentery after CPB, increases endothelial NO pro-
duction without altering its physiologic metabolism and blocks neutrophil adhesion. Due
to multiple pathways of the peroxynitrite-induced cytotoxicity PJ34 reduces the endothe-
lial damage without a complete restoration of the normal vascular circulation in the
mesenteric territory. Improved heart pump function after CPB seems to be an indirect
mechanism by which systemic intravenous supplementation of both L-arginine and PJ34
increase mesenteric blood flow and maintain intestinal perfusion. The practical useful-
ness of exogenous L-arginine, PARP inhibitors and ET-A receptor antagonists requires
further investigations to test their beneficial effects in other models prone to develop
postoperative occlusive/non-occlusive mesenteric ischemia due to regional/global circula-
tory instability.

* Andrasi TB, Bielik H, Blazovics A, Zima E, Vago H, Szabo G, Juhdsz-Nagy A. (2005)
Mesenteric vascular dysfunction after cardiopulmonary bypass with cardiac arrest is
aggravated by coexistent heart failure. Shock 23: 324-329.

* Andrdasi TB, Blazovics A, Szabé G, Vahl CF, Hagl S (2005). Poly(ADP-ribose) polymerase
inhibitor PJ-34 reduces the mesenteric vascular injury induced by experimental car-
diopulmonary bypass with cardiac arrest. Am ] Physiol Heart Circ Physiol 288: H2972—
H2978.

* Soos P, Andrdsi T, Buhmann V, Kohl B, Vahl C, Hagl S, Szabo G (2004) Myocardial pro-
tection after systemic application of L-arginine during reperfusion. ] Cardiovasc Pharma-
col 43: 782-788.

EDIT DOSA (2007)

C-reactive protein, fibrinogen, soluble thrombomodulin, and vascular diseases

Supervisor: LdszIlo Entz

Atherosclerosis is a chronic inflammatory disease of worldwide prevalence. No longer
regarded as a bland, mechanical process, plaque evolution is now best understood as a
pitched battle between proinflammatory and anti-inflammatory cellular and molecular
elements. Certain mediators and systemic acute-phase reactants implicated in the patho-
genesis of the disease in the future may prove to be (1) useful surrogate markers of disease
severity and activity, (2) potential targets for intervention, and (3) end points for titration
of therapy and timing of intervention. C-reactive protein is currently the most important
of these biomarkers, and may become more so as it appears to identify asymptomatic
patients at risk and directly mediate endovascular tissue injury.

We determined the distribution of CRP in a healthy Hungarian population. A representa-
tive population distribution of CRP was based on analysis of 207 Hungarians without
apparent vascular disease. In our study median CRP level was 1.87 mg/L and ranges of
CRP for those with lowest (quintile 1) to highest (quintile 5) vascular risk were 0.05 to
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0.73, 0.74 to 1.50, 1.51 to 2.56, 2.57 to 4.77, and >4.78 mg/L. As risk estimates appear to be
linear across the spectrum of inflammation, these sequential quintiles can be considered in
clinical terms to represent individuals with low, mild, moderate, high, and highest relative
risks, respectively, of future cardiovascular disease. According to this supposition, 40% (n=
83) of the examined subjects belonged to the high and highest cardiovascular risk group.
Diseases of the blood vessels are among the most frequent cause of serious neurological
disorders, ranking third as a cause of death in the adult population in Hungary and proba-
bly first as a cause of chronic functional incapacity. Randomized trials have verified the
efficacy of carotid endarterectomy for treating and preventing stroke in patients with
extracranial cerebrovascular occlusive disease.
To our knowledge, no data on longitudinal measurements of any acute-phase proteins
with such long follow-up period after carotid endarterectomy have been published so far,
and the effect of TNF-a polymorphism on sTM levels was not tested either. Therefore, we
examined 117 patients with severe carotid artery stenosis, who were undergoing eversion
endarterectomy at our Department. During the follow-up period (14 months) we observed
a sharp, highly significant drop (p<0.0001) in the serum and plasma concentrations of
both acute-phase proteins (CRP, fibrinogen). Serum CRP levels decreased from 7.90
(3.20-14.25) mg/L. measured preoperatively to 3.00 (1.23-7.93) mg/L at the last follow-up
visit. Plasma fibrinogen levels were 410 (346-479) mg/dL and 352 (285-410) mg/dL,
respectively. The drop in the CRP levels during the follow-up period was mainly due to
the decrease in the highest tertile of the baseline levels. Strong negative correlation (R=
-0.418, p=0.0006) was found between the plasma sTM concentrations and the preopera-
tive duplex scan values. Patients with —308 A TNF-a genotype had significantly lower
(p=0.0415) preoperative sTM values than their counterparts with no such polymorphism.
Fourteen months postsurgery the sTM levels were significantly higher (p=0.0002) com-
pared to the preoperative state.
Internal carotid artery restenosis of 50% or greater was detected in 15 patients (13%), but
only 4 patients (3%) had severe (>70%) restenosis in the operated region during the fol-
low-up period. Neither CRP nor fibrinogen levels changed significantly compared to the
preoperative values till the end of the observation period in the restenosis group. By con-
trast, in patients with no restenosis CRP and fibrinogen levels significantly decreased as
compared to the levels measured before surgery already at the first follow-up visit, and
the drop continued till the end of the follow-up. In addition, early postoperative changes
in fibrinogen levels predicted restenosis.
Our findings indicate that removal of atherosclerotic plaques from carotid arteries
markedly decreases the production of the two acute-phase proteins in patients. This
change can be due to the decrease of the inflammatory burden postsurgery or the
removed advanced plaques able to produce acute-phase proteins. Then again, sTM may
be adsorbed to the atherosclerotic plaques or inflamed endothelium in carotid arteries,
but the pathological significance of this adsorption remains to be determined.

* Désa E, Szabé A, Entz L, Selmeci L, Walentin Sz, Kleiber M, Rugonfalvi-Kiss Sz,
Hossziifalusi N, Fiist Gy, Prohdszka Z (2004) Distribution of C-reactive protein levels
determined by ultrasensitive method in a healthy Hungarian population. Orvosi Hetilap
145: 567-572 (in Hungarian).

* Désa E, Rugonfalvi-Kiss Sz, Prohdszka Z, Szabé A, Karddi I, Selmeci L, Romics L, Fiist Gy,
Acsady Gy, Entz L (2004) Marked decrease in the levels of two inflammatory markers, hs-C-
reactive protein and fibrinogen in patients with severe carotid atherosclerosis after ever-
sion carotid endarterectomy. Inflamm Res 53: 631-635.
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TAMAS RADOVITS (2008)

Novel antioxidant therapeutic strategies for cardiovascular dysfunction
associated with ageing

Supervisor: Gabor Szabé

Overproduction of oxidants and free radicals in ageing tissues induces nitro-oxidative
stress, which has recently been implicated in the functional decline of the cardiovascular
system at advanced age. Cytotoxic oxidants like hydrogen peroxide or peroxynitrite dam-
age proteins and DNA and activate several pathways causing tissue injury, including the
poly(ADP-ribose) polymerase (PARP) pathway.

First, we tested whether the inhibition of the PARP enzyme can improve the endothelial
dysfunction induced by hydrogen peroxide, in a simple in vitro model of vascular oxida-
tive stress. In turn, our main aim was to investigate the effects of acute PARP inhibition
and rapid catalytic decomposition of peroxynitrite on ageing-associated cardiac and
endothelial dysfunction.

In vascular reactivity measurements on isolated rat aortic rings we investigated the phenyl-
eprine-induced contraction, and endothelium-dependent and -independent vasorelax-
ation by using acetylcholine and sodium nitroprusside. Endothelial dysfunction was in-
duced by exposing the rings to H,O,. In the treatment group, rings were preincubated with
the potent PARP-inhibitor INO-1001. In the in vivo rat model of ageing-associated cardio-
vascular dysfunction, young and ageing rats were treated with vehicle, with a single dose of
PARP-inhibitor INO-1001, or with the peroxynitrite decomposition catalyst FP15. Using a
pressure-volume conductance catheter, left ventricular pressure-volume analysis of the rats
was performed. Endothelium-dependent and -independent vasorelaxation of isolated aor-
tic rings of the rats were investigated by using acetylcholine and sodium nitroprusside.
DNA strand breaks were assessed by the TUNEL method. Immunohistochemical analysis
of vessel wall and myocardium was performed for nitrotyrosine (“footprint of peroxynit-
rite”), for poly(ADP-ribose) (the enzymatic product of PARP) and for apoptosis inducing
factor (a pro-apoptotic factor regulated by PARP).

In our in vitro model, exposure to H,0, resulted in a dose-dependent impairment of
endothelium-dependent vasorelaxation of aortic rings which was significantly improved
by PARP-inhibition. The dose-response curves of endothelium-independent vasorelax-
ation to sodium nitroprusside did not differ in any groups studied. In the H,O, groups
immunohistochemical analysis showed enhanced PARP-activation and nuclear transloca-
tion of apoptosis inducing factor, which were prevented by INO-1001. Ageing animals
showed a marked reduction of systolic and diastolic cardiac function and loss of endothe-
lium-dependent relaxant responsiveness of aortic rings. Both acute PARP-inhibition and
FP15-treatment significantly improved cardiac performance and endothelial function.
Immunohistochemistry for nitrotyrosine and poly(ADP-ribose) confirmed enhanced
nitro-oxidative stress and PARP-activation in ageing animals, which were reversed in the
treatment groups.

Our results demonstrate the importance of endogenous peroxynitrite-overproduction and
the activation of the PARP-pathway in the age-related functional decline of the cardiovas-
cular system. Rapid catalytic decomposition of peroxynitrite by FP15 and acute inhibition
of PARP may represent a novel therapeutic utility to improve cardiac and vascular dys-
function associated with ageing.
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* Radovits T, Lin LN, Zotkina ], Geré D, Szabé C, Karck M, Szabé G (2007) Poly(ADP-ribose)
polymerase inhibition improves endothelial dysfunction induced by reactive oxidant hydro-
gen peroxide in vitro. Eur ] Pharmacol 564: 158—166.

* Radovits T, Seres L, Ger6 D, Berger I, Szabo C, Karck M, Szabé G (2007) Single dose treat-
ment with PARP-inhibitor INO-1001 improves aging-associated cardiac and vascular dys-
function. Exp Gerontol 42: 676—685.

* Radovits T, Seres L, Geré D, Lin LN, Beller CJ, Chen SH, Zotkina ], Berger I, Groves JT,
Szabo C, Szabo G (207) The peroxynitrite decomposition catalyst FP15 improves ageing-
associated cardiac and vascular dysfunction. Mech Ageing Dev 128: 173-181.

PAL SOS (2007)

Cardioprotective role of vasocactive agents during myocardial ischemia

Supervisor: Ferenc Horkay

The aim of our human and experimental studies was to examine the local (paracrine) and
systemic (endocrine) components of the complex protective mechanism thatactivates
during myocardial ischaemia. Recently the role of pericardial fluid in cardiacregulation
became certain, that’'s why we have paid special attention on its function. We character-
ized the atrial natriuretic peptide (ANP) concentrations of human myocardial tissues, in
blood plasma and in pericardial fluid, moreover we analyzed the relationship between
ANP levels and some special clinical conditions. Theoretically, pericardial fluid may
reflect the composition of interstitial fluid, thus concentrations measured in pericardial
fluid samples may indirectly provide information about the interstitial space. To present
opportunity even to esteem the composition of interstitial fluid we composed a mathe-
matical model using blood plasma samples and pericardial fluid samples to calculate
interstitial concentrations. Moreover we characterized the role of the well known
endocrine factor parathyroid hormone in coronary dilation and concluded that in addi-
tion to the activation of the intracellular cAMP system and inactivation of the L-type Ca
channels described in connection with parathyroid hormone-induced coronary responses
ATP-sensitive potassium channels may play an integrative role in the intracellular mech-
anisms of action of the peptide. In further studies we demonstrated the cardioprotective
effect of the NO precursor L-arginin after reversible deep hypothermic ischaemia and
reperfusion even if applied systemically. In addition, beneficial effect on endothelial
function was proved during ischemic-reperfusion injury, as well as during endothelial
dysfunction following brain death. According to our results, the role of vasoactive agents
in the mechanism of cardioprotection is considerable, therefore clinical applications
based on these molecules may provide new therapeutic potentialities in the near future.
* Fazekas R, Soos P, Kekesi V, Fazekas L, Juhasz-Nagy S (2000) A parathormon hatdsa a
koszortierekre. Cardiol Hung 2: 67-72.
* Soos P (2001) Emelkedett pitvari ndtriuretikus peptid koncentrdcié a humdn pericardialis
folyadéktérben: vizsgdlatok szivsebészeti betegekben. Cardiol Hung 2: 147-151.
* Soos P, Juhasz-Nagy A, Ruskoaho H, Hartyanszky I, Merkely B, Toth M, Horkay F (2002)
Locally different role of atrial natriuretic peptide (ANP) in the pericardial fluid. Life Sci
71:2563-2573.
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LEILA SERES (2007)
Oxidative stress in cardiovascular diseases and in experimental models
Supervisor: Ferenc Horkay

The majority of cardiovascular diseases (CVD) results from complications of atherosclero-

sis and hypertension. Oxidative stress is the unifying mechanism for many CVD risk fac-

tors (diabetes, obesity, cigarette smoking), that additionally supports its central role in

CVD. Oxidative stress is the imbalance between antioxidants and overproduction of reac-

tive oxygen or nitrogen species. (1) We assessed the antioxidant capacity in the serum

and pericardial fluid of patients undergoing heart surgery for coronary artery disease or
valvular heart disease. The antioxidant capacity in the pericardial fluid was lower than in
the serum but still relatively high. The pericardial fluid may contribute to the local
antioxidant defense of the myocardium. No major differences were seen in serum or peri-
cardial fluid antioxidant capacity between the two patient groups. In the overall patient
population uric acid and albumin were significantly lower in the pericardial fluid of
female than of male patients. (2) An oxidative stress biomarker, referred to as advanced
oxidation protein products (AOPP) reference values were measured in plasma samples
from healthy volunteers. We describe in detail an automated version of the originally
published microplate-based technique. We measured AOPP concentrations in many car-
diovascular diseases for assessing and monitoring oxidative stress. Our experiences
appear to demonstrate that this technique is especially suitable for monitoring oxidative
stress in critically ill patients (sepsis, reperfusion injury, heart failure). In the acute phase
of acute coronary syndrome oxidative stress is not apparent, except in patients with dia-
betes mellitus, chronic renal disease or cardiac decompensation. Plasma AOPP concen-
trations were high—presumably due to progressed atherosclerosis—in patients undergo-
ing surgery for various peripheral diseases. Complications such as inflammation or gan-
grene further enhanced AOPP concentrations. (3) We investigated the effects of poly

(ADP)ribose polimerase enzyme inhibitors (PJ34 and INO-1001) in experimental canine

model of cardiopulmonary bypass. PARP inhibition prevented cardiopulmonary bypass-

induced heart and tissue damage and mesenteric endothelial dysfunction.

* Seres L, Soos P, Szekely M, Horkay F, Selmeci L. (2004) Antioxidant capacity of the
human pericardial fluid: does gender have a role? Clin Chem Lab Med 42: 952-957.

* Selmeci L, Seres L, Antal M, Lukacs ], Regoly-Merei A, Acsady G. (2005) Advanced oxidation
protein products (AOPP) for monitoring oxidative stress in critically ill patients: a simple,
fast and inexpensive automated technique. Clin Chem Lab Med 43: 294-297.

* Szabo G, Seres L, Soos P, Flechtenmacher C, Zsengeller Z, Sack FU, Szabo C, Hagl S.
(2004) Poly-ADP-ribose polymerase inhibition reduces mesenteric injury after cardiopul-
monary bypass. Thorac Cardiovasc Surg 52: 338—343.
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ATTILA SZABO (2008)

Early resetnosis after carotid endarterectomy: the role of growth factors and
the genotype of mannose-binding lectin

Supervisor: LdszIlo Entz

Thirty five to thirty six thousand new stroke events are diagnosed in Hungary each year,
80-85% of which are of ischaemic origin. Surgery or stenting of the supraaortic arteries
became important methods of stroke prevention in both symptomatic and asymptomatic
cases. Mid-term and long-term results are modified by restenosis formation, which can be
myointimal hyperplasia or progression of the atherosclerosis on the operation field.
Restenosis rate following eversion carotid endarterectomy is described as 2 to 34% in the
literature. In the first prospective study the incidence of restenosis after eversion end-
arterectomy was determined. The data of 171 eversion carotid endarterectomy procedures
on 151 patients, performed between 1991 and 1993, were analysed at the Department of
Cardiovascular Surgery, Semmelweis University Budapest, Hungary. Perioperative stroke
morbidity and mortality rate was 0.8%, five year survival rate was found 85%. Significant
(>70%) restenosis developed in 11 patients (9%), restenosis >50% was found in 12% of
all inspected cases. Until today we could not to find a single study in the literature refer-
ring for a longer period of follow-up time (56 months), than our study. Our results regarding
to eversion carotid endarterectomy are similar to those in the literature, therefore conclu-
sions of further studies regarding to the same patient population seem to give internation-
ally acceptable results. The denudation of the arterial endothelium during carotid end-
arterectomy and ischaemia reperfusion injury following crossclamping together initiate
the inflammation process of the arterial wall. In consequence, growth factor production is
upregulated and myointimal hyperplasia may initiate early restenosis. Experimental and
cilical datas suggest that the inflammatory process may triggered by mannose binding
lectin and the lectin pathway of the complement system. In a former study we proved,
that restenosis following eversion carotid endarterectomy is partially genetically determi-
nated, and that genetic polymorphism of mannose-binding lectin (MBL) has a key role in
the pathophysiology of this process. We could not find a study in the literature, that
describes a correlation between the frequency of carotid restenosis and the preoperative
serum level or postoperative serum level changes of various circulating growth factors.
The total of 82 patients (55 males, 27 females, 66.2+8.9 years [mean+SD age]) were included
and followed-up in the second prospective study. The patients underwent elective ever-
sion carotid endarterectomy between October 2000 and March 2003 because of severe
(mean 83.1+9%) internal carotid artery stenosis. Carotid duplex scan sonography was
undertaken at all patients preoperatively and three times postoperatively, 6 weeks, 7 and
14 months after the operation. Restenosis higher than 50% was found at the 7- and at the
14-month follow-up in 9 and 12 patients, respectively. Clinically significant restenosis
(>70%) was measured in the same 4 patients (4/82=4.9%) postoperatively both at the 7-
and 14-month follow-up. Two patient groups were formed according to the presence of
considerable (>50%) restenosis found in postoperative control examinations. An increase
of the serum levels of the vascular endothelial growth factor (VEGF) and platelet-derived
growth factor (PDGF) was found significantly more frequent (p=0.0044 and p=0.0653,
respectively) in those patients, who developed restenosis at the 7th postoperative month,
than in those without restenosis. The patients were subdivided into two groups according
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to MBL2 genotype. Group 1 comprised patients homozygous for the normal (wild) MBL2
allele (genotype A/A), and group 2 comprised patients with 1 or 2 variant alleles (MBL
genotypes A/O or O/O). When the relations between VEGF and PDGF value changes and
7-month restenosis or 14-month CDS values were analyzed, highly significant correlation
were found at both time points in group one. By the contrast, no correlation was found in
the patients of group two. We could not find any siginificant correlation regarding to
restenosis and the early postoperative changes of serum levels of the endothelian growth
factor (EGF). In conclusion, our present findings definitely indicates that after eversion
carotid endarterectomy restenosis occurs primarily in patients who are homozygous for
the normal MBL2 (A/A) allele, a genotype associated with high MBL levels, and a marked
complement activating capacity in conjunction with upregulation of PDGF and VEGF pro-
duction occurs in the early postoperative period. This is clearly a hypothesis generating
study, the conclusion of which should be tested by further studies in different cohorts.

Such studies are under way in our departments.

* Szeplaki G, Varga L, Laki ], Dosa E, Rugonfalvi-Kiss Sz, Madsen HO, Prohaszka Z, Kocsis
A, Gal P, Szabo A, Acsady G, Karadi I, Selmeci L, Garred P, Fust G, Entz L. (2007) Low C1-
inhibitor levels predict early restenosis after eversion carotid endarterectomy. Arterioscler.
Thromb Vasc Biol 27: 2756-2762.

* Szeplaki G, Varga L, Laki J, Dosa E, Madsen HO, Prohaszka Z, Szabo A, Acsady G,
Selmeci L, Garred P, Fust G, Entz L (2006) Elevated complement C3 isassociated with
early restenosis after eversion carotid endarterectomy. Thromb Haemost 96: 529-534.

* Dosa E, Szabo A, Prohaszka Z, Karadi I, Rugonfalvi-Kiss S, Apor A, Jaranyi Z, Huttl K,
Selmeci L, Acsady G, Fust G, Entz L (2005) Changes in the plasma concentration of soluble
thrombomodulin in patients with severe carotid artery stenosis after eversion endarterec-
tomy. Inflamm Res 54: 289-294.

ANDREA SZUCS (2006)

Changes of serum levels of endothelin-1 following spontaneous and
induced arrythmias and biventricular resynchronisation therapy

Supervisor: Béla Merkely

Malignant ventricular arrhythmia causing sudden cardiac death is the leading factor for
cardiovascular mortality. Endothelin-1, one of the best-known endogenous arrhythmo-
genic substances, has an indirect arrhythmogenic effect based on its vasoconstricting
ability, and also an independent direct arrhythmogenic effect. However, although serum
levels of endothelin-1 (ET-1) are elevated in several cardiovascular diseases, the exact
relationship between its release and arrhythmias is less-known.

Our aim was to observe the changes of serum levels of ET-1 during spontaneous and
induced ventricular tachycardias and ventricular fibrillations (VT/VFs) and induced
supraventricular tachycardias (SVTs). Endothelin serum levels were also studied in
patients with cardiac resynchronisation therapy (CRT) that was applied for drug resistant
chronic heart failure with intraventricular conduction delay. Serum levels of ET-1
increased during spontaneous, incessant VTs. The precursor of ET-1, bigET levels
increased significantly after SVT/VT induction while ET-1 levels did not change signifi-
cantly. Control ET-1/bigET levels were higher in patients with inducible VT/SVTs com-
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pared with patients without inducible arrhythmias.This finding suggests the potential

role of endothelins in the inducibility of arrhythmias.

Patients with primary dilated cardiomyopathy have better clinical status and lower ET-1

levels after CRT therapy compared with patients with ischemic etiology. Control bigT

levels proved to be an independent negative predictor of a positive response to CRT therapy.

Our results show, that higher serum ET-1 levels correlate with the inducibility of ventric-

ular arrhythmias. Changes of endogenous ET-1 and bigET levels due to arrhythmias sug-

gest a close correlation between the activity of the ET-system and endogenous arrhythmo-
genesis. The local concentration of endothelins acting via a paracrine mode can be much
higher than we observed.

*» Sziics A, Keltai K, Zima E, Vagé H, Sods P, Roka A, Szabolcs Z, Gellér L, Merkely B (2002)
Effects of implantable cardioverter defibrillator implantation and shock application on
serum endothelin-1 and bigendothelin levels. Clin Sci 48: 2335-2368S.

* Sziics A, Réka A, Sods P, Szilagyi Sz, Vago H, Keltai K, Gellér L, Merkely B (2004) Effect of
incessant ventricular tachyarrhthmias on serum endothelin and big-endothelin Ilevels.
J Cardiovasc Pharmacol 44: S402—406.

» Sziics A, Roka A, Szilagyi Sz, Zima E, Gellér L, Merkely B (2005) Indukdlt és spontan
kamrai tachyarrhythmidk hatdsa szérum endothelin-1 és big endothelin szintekre. Cardiol
Hung 35: 151-157.

ILDIKO TOMA (2006)

Interactions between cardioregulatory agents in the pericardial space:
an experimental study

Supervisor: Violetta Kékesi

The life saving capacity of appropriate medical management in cardiovascular dis-
eases has inspired intensive research into the regulation of cardiac function. While
most of the relevant anatomical compartments within this most critical organ have been
well characterized, surprisingly little attention has been given to the compartment in
which the entirety of the heart is enclosed: the pericardial space and the pericardial fluid
(PF). The general consensus on the physiological role of the pericardial fluid assigns it the
function of providing continuous lubrication for the epicardium of the beating heart. In
addition to those constituents which serve a hydration function, the pericardial fluid also
contains a large number of locally produced and active endogenous agents such as
endothelin-1 (ET-1), adenine nucleosides, catecholamines, natriuretic peptides, and
angiotensin II (AT II). Even more importantly, the concentrations of these regulatory fac-
tors were found to be several magnitudes higher in the pericardial fluid than in the plas-
ma, reflecting their derivation from the myocardial tissue and suggesting a teleological
role for the pericardial space as a functionally distinct compartment with a potential
function in cardiac regulation.

Some information is readily available from isolated, microphysiological systems regard-
ing the signals and effects of these local interactions. However, a legitimate concern
remains about ways to interpret the well described mechanisms of the in vitro experi-
ments when attempting to apply the information to understanding overall organismal in
vivo conditions. At the same time, it is extremely important in cardiovascular research to
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be able to construe the associations between individual regulatory relationships and the
ways in which they coordinate together in living physiological systems.
Our investigations of the composition and dynamic changes of the pericardial fluid pro-
vide a remarkable opportunity to study these interactions within in vivo systems because
of two critical principles: these agents exert their effects through the interstitial space and
pericardial fluid composition portrays the changes in myocardial function. Taking this
information together, we aimed to investigate in the comparatively closed system of the
intrapericardial space the cardiovascular effects of several vasoactive agents (which are
present in the pericardial fluid in higher concentratios than that in the plasma) and the
dynamic interactions influencing their production by the myocardium. Our investiga-
tions belong to a comprehensive series of explorations into pericardial agents and their
effects. In these particular studies, we examined the relationships of the following agents:
the classic cardiostimulatory agents the catecholamines (dopamine and norepinephrine),
the aggressive vasoconstrictor peptide endothelin-1, its compensatory metabolite adenine
nucleosides and the two major representatives of the myocardial tissue hormones, the
natriuretic peptides and angiotensin II.
In our results, we found that dopamine and norepinephrine applied intrapericardially
exerted characteristic cardiovascular effects and elicited increasing myocardial release of
ET-1 and adenosine, which, could be detected as dose-dependent elevations of their con-
centrations in the pericardial fluid (i); the elevation of intrapericardial level of ET-1
induced myocardial ischemia with concomitant ST segment elevations on ECG—without
significant depression of different cardiovascular variables—and had an increasing effect
on pericardial atrial natriuretic peptide concentrations, but not on brain natriuretic pep-
tide levels (ii); beside its weak or moderate cardiovascular effects the intrapericardially
applied ATII stimulated the ET-1 and ANP production in the heart, which was detected
as increases of big-ET-1 and ANP concentrations. Meanwhile, the plasma levels of these
agents did not change in any of the experiments.
We know that by examining the effects of and interactions between certain endogenous
regulatory agent in the pericardium we could not describe a coherent intramyocardial reg-
ulatory pattern of these processes, but we think that these investigations may serve infor-
mation for the characterization of the agents possibly involved in the local myocardial
regulatory processes, their stimulatory signals and which cloud be iniciated from the
pericardial space, and the local responses detectable as alterations in composition of the
pericardial fluid. Understanding the signals, mechanisms, and consequences of function-
ing local regulatory systems in the pericardium may provide some bases for the develop-
ment of new diagnostic tools and, possibly therapeutic modalities in the treatment of car-
diovascular diseases.

* Toma I, Sax B, Nagy A, Entz L. jr., Rusvai M, Juhdsz-Nagy A, Kékesi V. (2006) Intra-
pericardial angiotensin II stimulates endothelin-1 and atrial natriuretic peptide formation
of the in situ dog heart. Exp Biol Med 231: 847-851.

* Toma I, Nagy A, Janosi Cs, Rusvai M, Kékesi V, Juhdsz-Nagy A (2004). Effects of intraperi-
cardially administered endothelin-1 on pericardial natriuretic peptide concentrations of
the in situ dog heart. ] Cardiovasc Pharmacol 44: S231-5233.

* Toma I, Nagy A, Rusvai M, Bardath E, Huszdar E, Juhdasz-Nagy A, Kékesi V. (2006) Intra-
perikardidlisan adott katecholaminok hatdsai kutyasziven: endothelin-1 felszabadulds és
kardiovaszkuldaris valaszok. Cardiol Hung 36: 251-257.
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BELA TURCHANYI (2006)

Injury of the skeletal muscle connected with the use of tourniquet
(morphological, functional and clinical trials)

Supervisor: Janos Hamar

Consequences of the disturbed blood supply to the limb are determined by the degree of
muscle injury, which can lead to complications of the whole body. The advantages of
routinely used pneumatic tourniquet are: more safe preparation, less blood loss and shorter
operating time. The commonly accepted limit for continuous tourniquet time is 2 hours,
and it is allowed to use it for another plus hour after a 15-20 minutes long transient reper-
fusion (R). The secondary tissue injury, provoked by the tourniquet itself, could be at the
cause of postoperative complications. In our experiments we tried to determine duration
of tourniquet, which is harmless. We investigated the role of the afferent neurons and the
damage of NM]J in reperfusion injury, as well as the systemic inflammatory response gen-
erated in the affected limb. In our animal model the injury of the extensor digitorum longus
muscle was characterized by the loss of contractile force after 0.5, 1 and 2 hour (h) of
ischemia (I) and 1, 24, 72 and 168 h of reperfusion (R). The loss of muscle contraction
force after 0.5 and 1 h ischemia was more impaired after the first day of reperfusion, the
worst values were 80% and 50% respectively. After a week of reperfusion the recovery of
the muscle contraction force of 0.5 h ischaemia group was complete, but there was no
restoration in the group of 1 h ischemia. There was no measurable muscle contraction force
after 2 h ischemia. The loss of contractile force after 2 h ischemia is significantly reduced
after selective deafferentation (i.e. blocking the peptidergic fibers by capsaicin pretreat-
ment). We did not find any effect of ischaemia/reperfusion, with or without deafferentation,
on the muscle contraction force of the contra-lateral side. Reperfusion injury, combined
with artificial inflammation, caused loss of muscle contraction force in the contra-lateral
side and the protective effect of deafferentation could not develop. Analyzing the ultra-
structure of NMJ after ischemia/reperfusion we found significant damage of presynaptic
elements, the axon terminal was fragmented and replaced by Schwann cells, while the
postsynaptic membrane remained intact. The above changes got more aggravated after the
first hour, but there were signs of regeneration at the end of first week. The regeneration
of MNJ was delayed after selective deafferentation. We found sequestration of polymor-
phonuclear cells after minor surgery of upper limb in humans operated by 1 hour long
tourniquet at 10 minutes reperfusion. We also found elevated IL-6 concentration after 24
hours, which is characteristic for major operations. The NCV of the forearm decreased
significantly 48 hours after the use of tourniquet and even it was not normal after 30 days
in most cases. We have shown that 30 minutes long tourniquet provokes measurable, but
within a week reversible changes even in healthy organisms. The effects of tourniquet
lastin for one and two hours are different in quality. The loss of muscle contraction force
after 2 hours tourniquet can be reduced by selective deafferentation. The effect of half
hour ischemia in inflamed milieu is significant and can be observed even in the contra
lateral side. One hour tourniquet ischemia and reperfusion can elicit cell sequestration
elevated cytokine concentrations, characteristic for tissue damage and long lasting axonal
damage. We recommend that tourniquet time should not be longer than 1 hour at intact
tissues and only 30 minutes in inflamed milieu.
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* Turchdanyi B, Hamar J, Tombél T, Siklés L (2006) Capsaicin delays regeneration of the
neuromuscular junction of rat extensor digitorum longus muscle after ischemia. Muscle &
Nerve 33: 556-567.

* Turchdnyi B, Réffy A, Téth B, Hamar J (2005) The cumulative effect of the selective dif-
ferentation, the induced inflammation and the tourniquet on the contraction strength and
on the structure of the extensor digitorum longus muscle on rat. Magyar Traumatolégia
Orthopédia Kézsebészet és Plasztikai Sebészet 48: 352—-363.

* Turchdanyi B, Téth B, Rdcz I, Vendégh Z, Fiirész J, Hamar J (2005) Ischemia reperfusion
injury of the skeletal muscle after selective deafferentation. Physiol Res 54: 25-31.

HAJNALKA VAGO (2006)

Investigation of mechanisms and non-pharmacological therapy
of cardiac arrythmias

Supervisor: Béla Merkely

Learning of mechanisms of arrhythmias may contribute substantially to the development
of effective pharmacological and non-pharmacological therapeutic methods. Clinical rele-
vance of endothelin-1 (ET-1), a strong vasoconstrictor and arrhythmogenic endogenous
substrate, is not clarified yet. In our experimental studies, performed in the in situ canine
heart, electrophysiological effects and the role in the pathomechanism of malignant ven-
tricular tachyarrhythmias of endogenous and exogenous ET-1 was investigated. It has
been proven in the in vivo ischaemia-reperfusion canine heart model, that during reperfu-
sion ET-1 and big-ET levels increase in the coronary sinus, however there was no correla-
tion between endothelin levels and electrophysiological changes. ET,-receptor antagonist
darusentan does not prevent electrophysiological changes and development of ventricular
tachyarrhythmias during ischaemia and reperfusion. On the contrary, during ischaemia
endogenous ET-1 tends to show a balancing effect. It has been proven that administration
of high dose intracoronary ET-1 bolus has dual, ischaemic and direct, electrophysiologi-
cal effect. It has been shown for the first time, that ET-1 causes monophasic action poten-
tial (MAP) and T-wave alternant. Our clinical study leads to the conclusion that previous
atrial fibrillation, absence of preoperative f-blocker treatment and combined heart sur-
gery are strong predictors of atrial fibrillation following open heart surgery. The basis of
new nonpharmacological therapies is the learning of pathomechanisms of arrhythmias
and in some cases heart failure, which is an arrhythmogenic substrate. In our experimen-
tal study reliable MAP measurements, suitable for investigation of arrhythmogenesis,
were performed for the first time using fractally coated ablation catheters during sponta-
neous rate and during stimulations. It has been proven that radiofrequency ablation
affects significantly MAP parameters. In Hungary, we were the first to apply effectively
biatrial pacemaker and biatrial cardioverter defibrillator for the prevention of paroxysmal
atrial fibrillation. In the majority of patients frequency of paroxysmal atrial fibrillation
decreased significantly due to biatrial stimulation or combined pharmacological and
resynchronisation therapy. Parasymphathetic cardiac neurostimulation is a promising
new non-pharmacological treatment option in certain types of arrhythmias. In our clini-
cal study we were able to stimulate cardiac parasympathetic nerves innervating atrioven-
tricular node achieving ventricular rate control during atrial tachyarrhythmias with
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chronically implanted coronary sinus lead. In our study biventricular pacemakers and
cardioverter defibrillators were applied successfully in the treatment of drug refractory
congestive heart failure combined with inter- and/or intraventricular conduction distur-
bances. AV sequential left sided chronic pacing using a single lead located in the coro-
nary sinus has not been previously reported. Left sided DDD pacing was effective chroni-
cally in the improvement of the functional stage of patient suffering from congestive heart
disease combined with left bundle branch block and binodal disease. Parallel with the
investigation of pathomechanism of life-threatening ventricular tachyarrhythmias and the
most common, clinically relevant atrial fibrillation due to recent technical development,
we were able to support nonpharmacological therapeutic modalities, gaining popularity
in clinical management, with novel observations.

» Vagé H, Réka A, Acsady Gy, Merkely B (2004) Parasympathetic cardiac nerve stimulation
with implanted coronary sinus lead. ] Cardiovasc Electrophysiol 15: 588—590.

» Vago H, Soés P, Zima E, Réka A, Gellér L, Keltai K, Kékesi V, Juhdsz-Nagy A, Merkely B
(2004) Changes of ET-1 and big-endothelin levels and action potential duration during
myocardial ischemia-reperfusion in dogs with and without ventricular fibrillation. |
Cardiovasc Pharmacol 44: S376-5379.

* Merkely B, Vagé H, Bartha E (2002) Permanent left atrial and left ventricular single lead
DDD pacing with a coronary sinus electrode. Pacing Clin Electrophysiol 25: 992—-995.

ENDRE ZIMA (2006)

Pericardial activation of metabolic adaptive processes:
the effect of endothelin-1

Supervisor: Violetta Kékesi

The purine metabolites, adenosine (ADO) and inosine (INO) playing an important role
in the metabolic coronary adaptation, and the most potent endogenous vasoconstrictor
endothelin-1 (ET-1) exert opposite effect on the coronary blood flow. These agents show
several fold higher pericardial concentrations than those of measured in the venous plas-
ma in physiological conditions, and their concentrations show further increase in cardiac
diseases. It was supposed that alterations of pericardial concentrations of adenine nucleo-
sides reflect the activation of adaptive processes in the heart tissue. Moreover, it was also
hypothesised that elevated levels of these endogenous regulatory agents in the pericardial
space may affect cardiovascular function and may modulate production and effects of
each other. On the basis of the above considerations we examined changes in pericardial
concentrations of purine metabolites (ADO, INO and hypoxanthine—HXA) in myocardial
ischaemia induced by intracoronary and intrapericardial administration of ET-1 to the in
situ canine heart. The potential role of nitrogen monoxide (NO) in compensating the ET-1-
induced ischaemic stress, and in modulating the myocardial purine metabolite delibera-
tion was also studied by measuring changes of pericardial purine metabolite concentra-
tions after intrapericardial ET-1 administration with or without systemic nitrogen monox-
ide synthase (NOS) blockade. The intracoronarially and intrapericardially administered
ET-1 has significantly elevated the concentrations of the pericardial adenine nucleosides,
while no changes were observed in the systemic plasma levels of these agents. The
ischaemic effect of ET-1 was shown by ST segment elevations in each experiment. More-
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over, the significant shortening of the left ventricular epicardial monophasic action
potential (MAP) after the ip. administered ET-1 proved the ischemic effect of ET-1 that
was exerted mainly in the subepicardial myocardium. The haemodynamic variables
showed marked decrease to intracoronary administration of ET-1, but no significant
changes occurred in either series of intrapericardial ET-1 studies. In the NOS inhibition
(L-NAME iv. administration) setting the ET-1 elevated the pericardial purine metabolite
concentrations significantly both in the control and L-NAME treated groups compared to
basic values. However, no differences were detected in ischaemic elevations of pericar-
dial purine metabolite levels, when compared the results obtained in the L-NAME treated
or untreated experimental groups. The results suggest that the alterations of purine
metabolites in the pericardial space reflects the dynamic changes of the nucleoside con-
centration in the adjoining interstitium i.e. the activation of the coronary adaptive mecha-
nisms, which could be evoked either by intracoronary or intrapericardial ET-1. Considering
the fact, that systemic NO synthase blockade did not aggravate the intrapericardial ET-1-
induced myocardial ischaemia, and did not change the concomitant release of purine
metabolites it is supposed that endogenous NO is not a supplementary factor to adeno-
sine and inosine in this type of coronary adaptive responses.

e Kékesi V, Zima E, Barat E, Huszar E, Nagy A, Losonczi L, Merkely B, Horkay F, Juhdsz-
Nagy A (2002) Pericardial concentrations of adenosine, inosine and hypoxanthine in an
experimental canine model of spastic ischaemia. Clin Sci 103: 1985-2018.

* Zima E, Kékesi V, Nagy A, Losonczi L, Toma I, Soés P, Merkely B, Barat E, Huszdar E,
Merkely B, Horkay F, Juhdsz-Nagy A (2002) Endothelin-1 induced elevations in purine
metabolite concentrations—an autoregulatory protection in the canine pericardium? Clin
Sci 103: 2025-2058.

e Zima E, Barat E, Huszar E’, Nagy A, Losonczi L, Toma I, Soés P, Kékesi V (2002) Endo-
thelin-1 okozta intrapericardialis nukleozid koncentracio emelkedés — a sziv autoreguldcios
onvédelmi mechanizmusa a pericardialis tér fel6l? Cardiol Hung 3: 147-153.

ANDRAS ZSARY (2006)

Anthracycline induced cardiomyopathy and endothelin-1

Supervisor: Sandor Juhdsz-Nagy

The best-known side effect of adriamycin is development of cardiomyopathy. Besides the
direct DNA destroying effect, free radicals may play a causative role in this process.
Endothelium regulates the circulation and the homeostasis through the production of
numerous compounds. Cardiac endothel cells modulate the myocardium in a paracrine
manner. We investigated the effect of anthracycline treatment (max.dose: 450 g/m2) on
left ventricular systolic function (i.e. ejection fraction (EF), aortic outflow velocity-time
integral [VTI]), on diastolic function (i.e. mitral inflow E and A wave, E/A ratio, deceleration
time [DT]), on Doppler index, which combines the systolic and diastolic left ventricular
perfomance, and on plasma endothelin-1 (ET-1) level in 31 lymphoma patients. Also, we
analyzed the correlation between the above variables. The echocardiographic assessment
of the left ventricular function and the measurement of the plasma ET-1 level by ELISA
was performed before and after the anthracycline treatment. 20 patients were followed up
at one-year as well. For statistical analysis we used the Wilcoxon and ANOVA tests. The
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plasma ET-1 level decreased after treatment (5.47+3.34 vs 3.44+0.69 pg/ml, p<0.02) and
remained decreased at one year (3.43+0,57 pg/ml p<0.008 ). The EF also decreased after
treatment (57.80+4.73% vs 48.05+5.65%, p<0.0001) and after one year (50.65+8.87%
p<0.0007). The E/A ratio decreased significantly (1.35+0.40 vs 1.15+0.40 p<0.01) and
further decrease was observed at one year (1.10+0.34 p<0.003). The DT increased signifi-
cantly (177.0+44.96 vs 209.50+66.25 ms, p<0.04) and this was more pronounced at the
follow-up (223.25+46.85 ms, p<0.0022). No significant changes were observed in other
echocardiographic parameters (DI, VTI). The deterioration of both systolic and diastolic
left ventricular function was observed following the completion of the adriamycine treat-
ment and this effect persisted for one year. The decrease of ET-1 level is attributable to
the direct cytotoxic effect (mRNA inhibition) and the shortage of the physiologically nec-
essary ET-1 may play a role in the development of cardiomyopathy.

» Zsary A, Sztics Sz, Keltai K, Pasztor E, Schneider T, Rosta A, Sarmdn P, Janoskuti L,
Fenyvesi T, Karddi I (2004) Endothelin-1 and cardiac function in antracycline treated
patients: a one-year follow-up. ] Cardiovasc Pharmacol 44 (Suppl 1): 372-375

» Zsary A, Sztics S, Keltai K, Schneider T, Rosta A, Sarman P, Fenyvesi T, Karddi I (2004)
Endothelins: A possible mechanism of cytostatics-induced cardiomyopathy. Leukemia &
Lymphoma 45: 351-355.

* Zsary A, Sziics S, Schneider T, Rosta A, Sarman P, Fenyvesi T, Karddi I (2002) The role of
endothelin-1 in the development of a special type of cardiomyopathy. Clin Sci 103:
§272-8275.

PROGRAM 1/2.

MECHANISMS OF NORMAL AND PATHOLOGICAL FUNCTIONS
OF THE CIRCULATORY SYTEM

Coordinators:

Emil MONOS M.D., Ph.D., D.Sc.

Institute of Human Physiology and Clinical
Experimental Research

78/A Ull6i st, Budapest H-1082

Tel.: +36 1 210 6038, Tel./fax: +36 1 334 3162
E-mail: monos@elet2.sote.hu

Program overview

The program consists of 12 research sub-programs completed with appropriate theoretical
courses for postgraduate students. Different aspects of normal and disturbed regulatory
processes of the cardiovascular system are in the focus. Each Ph.D. student is working on
his/her own individual research project under the guidance of a qualified scientific advisor.
Successful completion of the Program including publications in recognized international
journals provides an opportunity to summarize the results in a Ph.D. thesis.
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Titles of research projects Supervisors
Changes in network- and biomechanical properties of intramural Gyorgy Nadasdy,

coronary resistance arteries with age, hypertension and other angio- Emil Monos
genetic processes

Changes in biomechanical properties of extremity arteries and Emil Monos,
veins during angiogenetic processes Gyorgy Nadasdy
Pathophysiology of the cerebral circulation Zoltén Beny6
Cardiovascular adaptational mechanisms in the whole body, Laszl6 Dézsi

as well as the myocardium and the brain cortex

Role of bradykinin receptors in the circulatory adaptation under Laszl6 Dézsi

normal and pathological conditions; interactions with other
mechanisms affecting blood pressure

Spatio-temporal correlation of coupled hemodynamics and Andrés Eke
neuronal activities in the brain

Role of postmenopausal hormonal deficiencies in altering the Andréas Eke
fractal structuring of hemodynamic fluctuations in the brain cortex

Impact of cerebralsclerosis in altering the fractal structuring of Andras Eke

cerebrocortical hemodynamic fluctuations

Effects of blood substitutes on tissue hemodynamics and oxygenation Andrés Eke
Regulation of calcium homeostasis in the myocardial tissue Tamaés Ivanics
Alterations of the intracellular calcium homeostasis in progressive ~ Tamas Ivanics
heart failure

Comparative evaluation of clinical and epidemiological diagnostic =~ Péter Kempler
methods in the assessment of cardiovascular autonomic and peri-

pheral sensory neuropathy

Investigation of vascular functions affecting the autonomous cardio- Mark Kollai
vascular tone and reflex activity

Cardiovascular autonomous neural system Mark Kollai
Study of promoting and inhibiting factors in cardiovascular aging  Béla Székécs
Ischemia-induced molecular-biological changes of the blood-brain = Péter Sandor
barrier

The role of the female sex hormones in the regulation of the cerebral Péter Sandor
blood flow

Role of oxidative stress in pathophysiology of cardiovascular system Csaba Szab6
Videomicroscopic analysis of ureteral movements. Pharmacological Gyorgy Nadasdy
and pathological effects.

Alterations of the biomechanical properties of extremity arteries Gyorgy Nédasdy
and veins during angiogenetic processes

Alterations of biomechanical and network properties of intramural — Gyorgy Nadasdy
coronary resistance arteries with aging, hypertension and in other

angiogenetic processes

Adaptation mechanisms of hemodynamic functions and network  Gyorgy Nadasdy
properties of the vascular system to physiological and to pathological

loading

Functional integrity of the cardiopulmonary system Ildik6 Horvath
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Videomicroscopic analysis of ureteral movements. Pharmacological Imre Romics
and pathological effects

The role of mitochondria in ischemic and degenerative diseases Zsombor Lacza
Ph. D. students Supervisors
Attila Cselenyak ft Zsombor Lacza
Andrés Csepregi pt Andréas Temesvari
Katalin Fekete ft Zoltan Beny6
Andras Hartmann pt Andrés Eke
Péter Kemecsei ft Tamas Ivanics
Katalin Médis ft Csaba Szabd
Tamés Németh ft Zoltén Beny6
Péter Paragi ft Péter T6th
Alexandra Pintér ft Mark Kollai
Eva Ruisanchez ft Zoltan Beny6
Levente Sara pt Péter Toth
Zso6fia Judit Szentpali pt Andras Temesvari
Nelli T6th ft Péter Kempler
Gabriella Vacz ft Zsombor Lacza
Miklés Weszl ft Zsombor Lacza
Ph. D. candidates Supervisors
Rita Benkd ft Csaba Szab6
Attila Csordas ft Zsombor Lacza
Eszter Méria Horvath ft Csaba Szab6
[1diké Istenes ft Péter Kempler
Levente Kiss ft Csaba Szab6
Gébor Lenzsér ft Péter Sandor
Miriam Leszl-Ishiguro ft Zoltan Beny6
Petra Orsy ft Zoltan Benyd
Eszter Pankotai ft Zsombor Lacza
Istvan Portor6 ft Andras Eke
Zsuzsanna Putz ft Péter Kempler
Ph. D. graduates Supervisors
Marianna Budai ft Pal Grof

Béla Horvéth ft Zoltan Beny6
Katalin Keresztes pt Péter Kempler
Laszl6 Kocsis ft Andréas Eke
Zoltan Mathé i Laszl6 Ger6
Beatrix Mersich ft Mark Kollai
Tamés Mersich pt Péter Sandor
Zsuzsanna Miklés ft Laszl6 Ligeti
Mariann Murényi pt Zsombor Lacza
Gébor Raffai i Emil Monos
Orsolya Szenczi ft Lészl6 Ligeti

a, absolutorium; ft, full-time; pt, part-time; i, individual
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Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

BELA HORVATH (2008)

The role of the heme - heme-oxygenase —carbon monoxide pathway
in the regulation of cerebral blood flow

Supervisor: Zoltan Benyé

Heme-oxygenase (HO)-mediated heme degradation is the primary cellular mechanism for
production of endogenous carbon monoxide (CO). Previously thought to be simply a waste
product, endogenously formed CO is now known to serve as a messenger in numerous
physiological and pathophysiological processes. The HO-CO pathway has been reported
to evoke direct vascular effects and to influence other vasoregulatory mechanisms like the
cyclooxygenase (COX) and nitric oxide synthase (NOS) systems. However, the partici-
pation of CO in the regulation of the cerebral circulation has received little attention.
Therefore, the aims of our studies were fivefold: (1) to investigate the involvement of
endogenous CO in the regulation of the resting hypothalamic circulation, (2) to clarify its
possible interaction with the L-arginine-NO pathway, and (3) its possible interaction with
the COX pathway. Furthermore, (4) we aimed to determine the influence of the HO path-
way on the cerebrocortical blood flow in the presence and absence of a functional NOS
system, and (5) to test the presence of these interactions in vitro in isolated middle cere-
bral artery (MCA) segments.

Regional cerebral blood flow changes were determined using the Aukland’s H,-gas
clearence method in the hypothalamus, and using laser Doppler flowmetry in the parietal
cortex of rats. In vitro tension recording of the rat MCA has been performed using a con-
ventional myograph system. The hypothalamic tissue NOS activity was measured on the
basis of the formation of labeled citrulline from labeled L-arginine, and prostanoid levels
in the cerebrospinal fluid were determined by gas chromatography/triple quadrupole
mass spectrometry (GC/MS/MS).

HO blockade by zinc deuteroporphyrin 2,4-bis glycol (ZnDPBG) increased hypothalamic
NOS activity without changing hypothalamic blood flow (HBF). Furthermore PGE, con-
centration in the CSF of animals treated with ZnDPBG was found to be significantly lower
as compared to saline-treated controls. Interestingly HO-blockade failed to influence the
levels of other prostanoids such as PGD,, the PGI, metabolite 6-keto-PGF,, and PGF,,.
After NOS blockade, however, inhibition of HO induced a further significant reduction in
the HBF, indicating that in the absence of NO, CO becomes responsible for the mainte-
nance of cerebral blood perfusion. After COX blockade by diclofenac the inhibiton of HO
increased NOS activity and blood flow in the hypothalamus. In animals subjected to
simultaneous inhibition of COX and NOS ZnDPBG failed to alter HBF. In the parietal cor-
tex HO blockade increased blood flow, which effect was abolished by NOS inhibitor pre-
treatment. Under in vitro conditions, ZnDPBG had no effect on the tension of isolated
MCA segments.

Endogenous CO production appears to increase the HBF via a PGE,-dependent mecha-
nism, but at the same time suppresses NOS activity which leads to the reduction of the
HBF. These effects of CO may neutralize each other under physiological conditions. In
pathophysiological states, however, which are associated with altered COX and NOS
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activity, the HO pathway may significantly influence the resting HBF. In the parietal cor-
tex, however, the primary effect of carbon monoxid is the inhibition of the NOS activity,
which effect seems to be mediated either by nonvascular carbon monoxide sources, or by
the inhibition of nonvascular NO release. In conclusion, the HO-pathway appears to regu-
late the cerebral circulation of adult rats via interactions with the COX- and NOS-systems
in a regionally heterogenous manner.

* Horvdth B, Hrabdk A, Kaldi K, Sandor P, Benyé Z. (2003) Contribution of the heme oxyge-
nase pathway to the maintenance of hypothalamic blood flow during diminished NO syn-
thesis. Journal of Cerebral Blood Flow and Metabolism 23: 653-657.

* [shiguro M, Horvath B, Lenzsér G, Hermdn P, Horvath EM, Sandor P, Benyé Z. (2007)
Influence of the heme oxygenase pathway on the cerebrocortical blood flow under physio-
logical conditions and during hypoxia/hypercapnia. Neuroreport 18: 1193-1197.

» Wirth A, Beny¢ Z, Lukasova M, Leutgeb B, Wettschureck N, Gorbey S, (5rsy P, Horvdth B,
Maser-Gluth C, Greiner E, Lemmer B, Schiitz G, Gutkind S, Offermanns S. (2008) G12/
G13-LARG-mediated signalling in vascular smooth muscle is required for salt-induced
hypertension. Nature Medicine 14: 64—68.

KATALIN KERESZTES (2006)

The prevalence and risk factors of autonomic and sensory nerve dysfunction
in patients with newly diagnosed Type-1 diabetes mellitus and primary
biliary cirrhosis

Supervisor: Péter Kempler

Autonomic and sensory nerve dysfunction is a serious complication of both diabetes mel-
litus and chronic liver diseases. This is the first study that evaluates the frequency and
predisposing factors of autonomic and peripheral sensory neuropathy in patients with
newly diagnosed Type-1 diabetes mellitus and with primary biliary cirrhosis (PBC).

Our data confirm that autonomic and sensory nerve dysfunctions are frequent complica-
tions in newly diagnosed Type-1 diabetes mellitus and seem to be closely related to each
other. Autonomic and sensory neuropathy may be significant even when the disease is
diagnosed, involving both the parasympathetic and the sympathetic systems, as well as
small and large fibres. Traditional cardiovascular risk factors (smoking, hypertension and
serum cholesterol) should be considered as potential risk factors for the development of
neuropathy, even in newly diagnosed Type-1 diabetic patients. These observations may
confirm the role of vascular factors in the pathogenesis of neuropathy. There is a relation-
ship between autonomic nerve dysfunction and QT-interval prolongation even in newly
diagnosed Type-1 diabetes, which justifies that the standard autonomic reflex-tests
should be performed on patients with a prolonged QT-interval.

Autonomic and sensory nerve dysfunction are frequent complications in patients with
PBC and seem to be mutually related. As a novel finding a significant reduction of both
time domain and frequency domain parameters of heart rate variability (HRV) were
proven in PBC. The HRV analysis was found to be more sensitive for detecting autonomic
impairment than standard reflex-tests and revealed the synchronic impairment of
parasympathetic and sympathetic systems. Autonomic neuropathy is closely related to
the severity and duration of liver disease as well as to the markers of hepatocellular dys-
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function. We provided the first evidence that hyperesthesia is a characteristic feature of
sensory neuropathy, and might contribute to the itching, a typical symptom of PBC. The
sympatho-vagal imbalance is significantly related to the reduction of casual, and 24-hour
mean blood pressure, as well as to lower blood pressure variability. These observations
indicate that autonomic neuropathy may play a role in the development of systemic
vasodilatation characteristic of hyperdynamic circulation.

* Kempler P, Szalay F, Varadi A, Keresztes K, Kadar E, Tancos E, Petrik J (1993)
Prolongation of the QTc-interval reflects the severity of autonomic neuropathy in primary
biliary cirrhosis and in other non-alcoholic liver diseases. Z Gastroenterol (Suppl 2) 31:
96-98.

* Kempler P, Varadi A, Hermanyi Zs, Keresztes K, Petrik J, Tamas Gy (1993) A QT-tavolsag
megnyuldsa autonom neuropathia kévetkeztében insulindependens és nem insulin-
dependens diabetes mellitusban. Magyar Belorv Arch 36: 281-283.

* Kempler P, Keresztes K, Marton A (1995) Cardiovascularis autonom neuropathia
szamitogépes vizsgalata. Diabetol Hung 3: 84.

LASZLO KOCSIS (2007)

Theoretical investigation of the quantification problems of
near infrared tissue spectroscopy (NIRS)

Supervisor: Andras Eke

Near infrared spectroscopy (NIRS) measures the absorption of near infrared light passing
through the tissue, and calculates the mean tissue concentration of absorbers (absolute
methods) or its change (relative methods). The main absorbers examined this way are
oxy- and deoxyhemoglobin.
1. The relative technique (continuous wave NIRS) is based on the assumption that light
scattering in the tissue is constant throughout the measurement. However, this assump-
tion does not hold in case of neural and muscle tissue, where scattering follows the alter-
ations of the membrane potential. I showed that neglecting scattering changes always
leads to a relatively small systematic error, the size thereof being substantially deter-
mined by the oxy- and deoxyhemoglobin concentration of the tissue, independently of
the wavelength combination used. Some special combinations (not applied in practice)
are exceptions to this rule, where the error converges asymptotically to infinity.
2. Absolute techniques (time and frequency domain NIRS) are able to determine total tis-
sue hemoglobin concentration, which is proportional to blood content and therefore relat-
ed to hemodynamics, and mean tissue saturation, which characterizes oxygenation. The
problem is that these variables provide only indirect information about the state of tissue
level hemodynamics and oxygenation. In order to clarify this issue, I developed a novel
mathematical model, which is based and extends on previous models. I showed that the
physiological information content of data measured by NIRS, i.e. the whole set of back-
ground hemodynamic and oxygenation variables causing their alterations and being cal-
culable from their values, can be unambiguously determined on the grounds of the for-
mulas derived.
* Kocsis L, Hermdan P, Eke A (2006) The modified Beer-Lambert law revisited. Phys Med
Biol 51: N91-N98.
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* Kocsis L, Herman P, Eke A (2006) Mathematical model for the estimation of hemodynamic
and oxygenation variables by tissue spectroscopy. ] Theor Biol 241: 262-275.

ZOLTAN MATHE (2007)

Factors influencing the early results of pancreatic islet transplantation:
studies on isolation enzymes and islet revascularisation

Supervisor: LaszIlo Gerd

The success of islet transplantation is hampered by variability of islet isolations and the
considerable loss of islets early after transplantation. Causes of these are the lot-to-lot
variability of isolation enzymes and the inadequate revascularisation of islets. It has been
shown that VEGF plays a crucial role in this process. The aim of my thesis is to study a new
two-component enzyme blend for human islet isolations and to assess the effects of VEGF-A
upregulation in beta-cells on islet cell revascularisation and function after transplantation.
We compared the results of human islet isolations performed either with Collagenase NB1/
Neutral Protease NB1 enzyme combination (group I, n=9) or with traditional Liberase HI
(group II, n=9). Islet yield, morphology, apoptosis, in vitro and in vivo functions were
analysed. Islets from RIP-VEGF transgenic mice were isolated, studied in vitro, then trans-
planted into chemically diabetic mice. Moreover, we modified the CDM3D beta cells using
a lentiviral vector to promote secretion of VEGF-A in a Tetracycline (TC)-controlled manner
(CDM3D-TET-VEGF cells). In vitro VEGF secretion, angiogenesis and stimulated insulin
secretion were assessed. The cells were transplanted into syngeneic STZ-diabetic mice to
assess the effects of this controlled VEGF expression in vivo. Time to normoglycaemia,
IPGTT, graft vascular density were evaluated. Total IEQ/gr of pancreas was higher, islet
morphology was improved and there was a higher proportion of free and intact islets with
less apoptosis when the new NB1 enzyme was used (232). The time for diabetic mice to
return to normoglycemia and the stimulated plasma glucose clearence were significantly
accelerated in mice grafted with RIP-VEGF islets or CDM3D-TET-VEGEF cells (233). VEGF
delivery resulted in well defined TC controlled angiogenesis in vitro. There was a signifi-
cant increase in vascular density of grafted CDM3D-TET-VEGF cells versus control cells.
VEGF was only needed during the first 2-3 weeks after transplantation, when removed,
normoglycaemia and graft vascularisation were maintained (234). The most important
benefit of the studied new enzyme blend is that it makes the human islet isolations
adjusted to the characteristics of a given pancreas possible. On the other hand, TC-regu-
lated temporal expression of VEGF using a gene therapy could present a novel way to
improve early revascularisation and engraftment after islet cell transplantation.

* Mathe Z, Dupraz P, Rinsch C, Thorens B, Bosco D, Zbinden M, Morel P, Berney T, Pepper
MS (2006) Tetracycline-regulated expression of VEGF-A in beta cells induces angiogenesis:
Improvement of engraftment following transplantation. Cell Transplantation 15: 621—
636.

* Mathé Z, Zbinden M, Bosco D, Berney T, Pepper M (2006) A fokozott VEGF-A génexpresz-
szi6 javitja a transzplantalt szigetsejtek revascularisatiojat és miikédését. Diabetologia
Hungarica 14: 217-225.

* Mathé, Z, Langer R, Bucher P, Thierry B, Morel P, Jaray ], Perner F (2004) A pancreas
szigetsejt-allotranszplantacié j eredményei. Orvosi Hetilap 145: 1053-1059.
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BEATRIX MERSICH (2006)

Large artery elasticity in pregnancy and in patients with corrected
transposition of great arteries

Supervisor: Mark Kollai

Stiffening of large elastic arteries is known to be an independent risk factor in cardiovas-
cular diseases: increased arterial stiffness—due to the consequent left ventricular hyper-
trophy and impairment in baroreflex-sensitivity (BRS)—leads to increased morbidity
and mortality.
In healthy human pregnancy and in preeclampsia (PE) the carotid elastical properties
and their relation to BRS is barely investigated. We performed a longitudinal study with
12 healthy pregnant women: carotid elastic parameters and carotid-femoral PWV were
determined in each trimesters (T,, T,, T,) and 12 weeks after delivery.
In the cross-sectional study we investigated 12 PE pregnants and 12 normotensive con-
trols: carotid elasticity-BRS relationship was determined in T3 and 12 weeks after delivery.
Pulse pressure in the carotid artery and continuous pressure recordings on radial artery
were measured by applanation tonometry. Carotid diastolic diameter and pulsatile disten-
sion were measured by echo wall-track system. Carotid-femoral PWV was determined by
SphygmoCor system. BRS was calculated from the spontaneous fluctuation of systolic
blood pressure and heart rate. We found that in healthy human pregnacy the carotid
artery stiffens, but the aorta is becoming more compliant; there is no relationship between
carotid elasticity and BRS in PE pregnancy.
In the other study we investigated carotid elasticity in children with transposition of great
arteries (TGA). Based on animal studies, aorticopumonal septation and large artery elasto-
genesis are closely related events. We hypothesized, that in congenital heart defect with
abnormal septation the elasticity of large arteries is reduced. We studied 48 TGA-patients
and 48 age- and gender-matched controls. The elastic parameters of the carotid artery were
determined by the above detailed methodology. We found that TGA-patients had markedly
reduced carotid elastic parameters; thus, in human embrional development abnormal
septation might be associated with impaired large artery elastogenesis.
* Mersich B, Rigo ] Jr, Lenard Z, Studinger P, Visontai Z, Kollai M (2004). Carotid artery
stiffening does not explain baroreflex impairment in preeclampsia. Clin Sci 107: 7-13.
* Mersich B, Besenyei Cs, Rigo ] Jr, Lenard Zs, Studinger P, Kollai M (2005) Opposite changes
in carotid versus aortic stiffness during healthy human pregnancy. Clin Sci 109: 103-107.
* Mersich B, Studinger P, Lenard Z, Kadar K, Kollai M. (2006) Transposition of great arteries
is associated with increased carotid artery stiffness. Hypertension 47(6): 1197-1202.



almanac_2012 12/19/11 3:58 PM Page 56 $

56 School of Ph.D. Studies, Semmelweis University ® Aimanac

TAMAS MERSICH (2008)

Effect of painful afferent stimulation on regional cerebral blood flow
and global cerebral blood volume in anesthetized rats

Supervisor: Péter Sandor

Pain is a phenomenon positioned on the border of physiology and pathology. It is a well-
known phenomenon that cerebral blood flow is coupled to neural activation induced by
non-noxious somatosensory stimulation. However, basic questions related to pain-
induced cerebral blood flow and hemispheric blood volume changes remain unanswered.
The aims of our investigation were fourfold: (1) to measure the effect of noxious, painful
stimulation in three different regions of the anesthetized rat brain (hypothalamus, thala-
mus and cortex); (2) to determine the possible involvement of different vasoactive sub-
stances like: potassium ion, free radical NO, prostaglandins or endogenous opioid pep-
tides in pain-related blood flow changes; (3) to estimate gCBV changes during painful
stimuli (4) to determine the role of the activated sympatic nervous system in the pain-
induced regional blood flow and gCBV changes.

In the present study, the sciatic nerve of anesthetized rats was subjected to electric stimu-
lation with noxious and non-noxious parameters. Changes in regional cerebral blood flow
in the sensory cortex, in the thalamus by laser-Doppler flowmetry, in the thalamus and
hypothalamus by H,-gas clearance method. Changes in global cerebral blood volume
(gCBV) were estimated by using Tomita’s photoelectric method and neuronal activity was
controlled by c-fos immunohistochemistry, respectively.

Noxious stimulation resulted in significant enhancement of neuronal activity both in the
thalamus and in the somatosensory cortex indicated by marked c-fos expression in these
areas. Increase in regional cerebral blood flow and simultaneously in MAP was observed
in all regions (cortex, thalamus, hypothalamus) during the stimulation.

Similar changes in MAP induced by intra-arterial transfusion had no effect on rCBF, these
result suggest, that elevated MAP is not resulted in the increase of regional blood flow in
these areas. Blockade of ATP sensitive potassium channels (K*) and sympathetic a-recep-
tors significantly ATP attenuated the pain-induced blood flow increases in tBF and cBF,
while inhibition of nitric oxide synthase was effective in the thalamus and hypothalamus
while its role in cortex is not significant. The blockade of the sympathetic p-receptors,
opiate receptors, and the cyclooxygenase enzyme had no effect on the pain-induced cere-
bral blood flow elevations. These findings demonstrate that during noxious stimulation,
cerebral blood flow is adjusted to the increased neural activity by the interaction of vaso-
constrictor autoregulatory and specific vasodilator mechanisms, involving the activation
of sympathetic B-receptors, K*-channels and the release of nitric oxide.

Our results show for the first time that (1) gCBV remains unaltered in both brain hemi-
spheres during 2.5 min noxious stimulation of the sensory C-fibers of the sciatic nerve, (2)
blockade of the L-arginine—nitric oxide system reduced significantly the steady-state con-
trol level of gCBV, (3) NOS blockade, however, did not affect the steadiness of gCBV dur-
ing the stimulation.

Beside effective and well-demonstrated rCBF increase the steadiness of global cerebral
blood volume may suggest a possible existing autoregulatory mechanism in global cere-
bral blood volume in rat. This question is addressed to further investigations.
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* Mersich T, Szelke E, Erdds B, Lacza Zs, Komjati K, Sandor P (2007) Somatosensory pain
does not affect total cerebral blood volume. Neuroreport 18: 649-652.

* Erdos B, Lacza Z, Toth IE, Szelke E, Mersich T, Komjati K, Palkovits M, Sandor P (2003)
Mechanisms of pain-induced local cerebral blood flow changes in the rat sensory cortex
and thalamus. Brain Res 960: 219-227.

* Mersich T, Szelke E, Komjati K, Sandor P (2000) The effect of somatic afferent C-fibre stim-
ulation on regional cerebral blood flow and cerebral blood volume in control and NO-
syntase inhibited rats. MET 2000, Budapest.

ZSUZSANNA MIKLOS (2006)

The role of intracellular Ca**-homeostasis in the development of ischemic
and diabetic cardiac disorders

Supervisor: LaszIo Ligeti

The main goal of our study was to elucidate the alterations in intracellular Ca**-handling,
their relation to cardiac function and their role in the pathogenesis of two distinct cardiac
pathophysiological disturbances, the ischemic/reperfusional damage and the diabetic car-
diomyopathy. Several data indicate that the Ca**-homeostasis is disturbed under both
pathological conditions. However, it is not clear yet which of the processes regulating
Ca**;-concentration ([ Ca**]]) in the disturbed Ca**-handling are involved. Also, little is
known about the time sequale of these pathological events. In the ischemia/reperfusion
experiments we seeked answers for the following questions: how do the beat-to-beat
changes in [Ca**]] (the Ca**-transients) change during a 30 min ischemic period and after
the restoration of flow, what are the underlying Ca**;-regulating mechanisms and how do
they influence myocardial performance; what is the relation between the changes in [Ca**]
and the development of ischemic myocardial contracture, and membrane-degradation. In
the streptozotocin-treated hyperglicemic animal model we aimed to clarify whether at
early stage of diabetes when no apparent signs of cardiac failure are present, disturbances
of the Ca**-handling processes are already manifest and if so, which of the Ca**;-regulato-
ry mechanisms are responsible for this. Our experiments were performed on isolated per-
fused rat hearts. Their mechanical performance and Ca**-transients were recorded. For
the determination of [Ca**;] Indofluorescence technique was used. The alterations in the
Ca**-handling mechanisms were assessed by the analysis of the Ca**-transients. Our results
showed, that disturbances in Ca**;-homeostasis appeared early in ischemia. After the re-
storation of flow following 30 min of ischemia the Ca**-transients remained stunted due to
depressed activity of Ca**-handling processes. The tissue arachidonic acid content used for
assessment of membrane degradation showed tight correlation with [Ca**]. In the diabetes
experiments, though under resting conditions no difference could be detected between 4-
week diabetic and healthy hearts regarding cardiac function, after $-adrenergic stimulation
the contractile response of the diabetic hearts was diminished. Parallel to this, distur-
bances in Ca**;-handling could be observed.
* Ivanics T, Mikl6s Zs, Dézsi L, Ikrényi K, Téth A, Roemen THM, Van der Vusse GJ, Ligeti L
(2001) Concomitant accumulation of intracellular free calcium and arachidonic acid in
the ischemic-reperfused rat heart. Mol Cell Biochem 226: 119-128.
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* Mikl6s Zs, Ivanics T, Roemen THM, Van der Vusse GJ, Dézsi L, Szekeres M, Kemecsei P,
Toth A, Ligeti L (2003) Time related changes in calcium handling in the isolated ischemic
and reperfused rat heart. Mol Cell Biochem 250(1): 115-124.

* Op den Buijs ], Miklés Zs, Van Riel NAW, Prestia CM, Szenczi O, Téth A, Van der Vusse GJ,
Ligeti L, Ivanics T (2005) Beta-adrenergic activation reveals impaired cardiac calcium
handling at early stage of diabetes. Life Sci 76: 1083-1098.

MARIANN MURANYI (2006)

Influence of diabetes mellitus on cerebral ischemia and reperfusion injury

Supervisor: Zsombor Lacza

Diabetes mellitus aggrevates and worsens the brain damage caused by global or focal cere-
bral ischemia. The purpose of our study was to explore what is the underlying mechanism
of the exaggerated brain damage caused by diabetic ischemia. In our experiments we
investigated whether there is a difference in the activation of the mitochondria-dependent
apoptotic pathway after ischemic injury in diabetic rats compared to non-diabetic ani-
mals. In further experiments we examined whether increased free radical production and
activation of astrocytes contribute to the exaggerated brain damage after diabetic ischemia
compared to non-diabetic ischemia. Finally, we investigated the heat shock protein ex-
pression and synthesis in hyperglycemic ischemia. Early activation of apoptotic cell
death pathway in diabetic animals was observed. The results show that the production of
free radicals such as superoxide anion, nitric oxide and peroxynitrite are stimulated in
neurons after diabetic ischemic injury. In astrocytes only nitric oxide production was
enhanced. These data suggest that diabetic ischemia increases peroxynitrite production in
neurons by enhancing the formation of superoxide since peroxynitrite is derived from the
reaction of NO and superoxide. As a reaction to the increased stress caused by hyper-
glycemia enhanced the heat shock protein expression and synthesis in neuronal cells.
Finally, we detected reactive astrogliosis in both ischemic groups, although in the diabetic
animals damage of astrocytes was observed early after the ischemic injury. These results
draw attention to the enhanced intracellular events leading to cell damage may further
limit the time-window of the effective therapy, if the patient suffer from diabetes mellitus.
* Muranyi M, Fujioka M, He QP, Han A, Yong G, Csiszar K, Li P-A. (2003) Diabetes acti-
vates neuronal cell death pathway after focal cerebral transient ischemia. Diabetes 52:
481-486.
* Muranyi M, Li P-A (2006) Hyperglycemia increases superoxide production in the CA1
pyramidal neurons after global cerebral ischemia. Neurosci Lett 393(2/3): 119-121.
* Muranyi M, Ding C, He QP, Lin Y, Li P-A (2006) Streptozotocin-induced diabetes causes
astrocyte death after ischemia and reperfusion injury. Diabetes 55(2): 349-355.
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GABOR RAFFAI (2006)

Adaptation of the cardiovascular system to gravitational loading:
systemic hemodynamic and regional vascular responses to acute
and chronic orthostasis

Supervisor: Emil Monos

As compared with other species, human race has to be adapted to several orthostatic chal-
lenges due to the erect body position. By assuming standing position, high blood columns
are generated in the longitudinal large vessels of the body. The weight of these columns
in vertical position of the body exerts a substantial increase in transmural pressure. The
rate of pressure increase is especially large in the very distensible lower extremity veins.
Several mechanisms have been evolved (e.g. baro- and vestibulosympathetic reflexes,
myogenic response, hormonal components etc.) protecting the whole organism against
deteriorating consequences of such gravitational challenges. The significance of this issue
is accentuated by the fact that the incidence of orthostatic disorders of the cardiovascular
system has shown a tendency to increase in the past decades. Orthostatic disturbances
affect both arterial and venous circuits and thus influence healthy functioning of the
whole organism. For example, orthostatic hypertension, which is frequently associated
with diabetes and/or neuropathy, can substantially contribute to the rise of systemic
blood pressure also increasing the risk of other cardiovascular diseases. This is the reason
why studying chronic adaptive mechanisms of the extremity vessels has been standing in
the focus of our laboratory. In addition to general conduit functions the role of extremity
blood vessels in supporting orthostatic tolerance can be significant as well. The accessi-
bility of saphenous and brachial vessels makes it possible to carry out comparative stud-
ies of these two regions and also between arterial and venous vessels both in animal mod-
els of experimental orthostasis and, with substantially more restrictions, in humans. In
this Ph.D. study we intended to reveal unknown mechanisms of cardiovascular adapta-
tion activated either by short-term or long-term orthostatic body position. Short-term
responses of systemic hemodynamics on one hand and local long-term responses of the
endothelium on the other hand were investigatedin conscious rats using a novel experi-
mental head-up tilt model. For the purpose of short-term studies we combined the tilt
technique developed by us with modern cardiovascular telemetry. It was found that 5
min experimental orthostasis does not induce significant changes in arterial blood pres-
sure, while orthostasis sustained 8 for 120 min resulted in hypertensive responses in both
normotensive and hypertensive animals. Hypertensive action of sustained orthostasis was
prevented by administering a1-receptor antagonist prazosin and was augmented when
non-specific stress effects were inhibited by the application of chloralose in subanesthetic
dose. In the case of chronic studies rats were exposed to orthostatic load for two weeks.
To examine responses of the endothelial cells of extremity vessels the tilt technique was
combined with light and electron microscopy, immunohistochemistry and immunocyto-
chemistry, as well as morphometry. Vacuolization of pathological extent developed in the
endothelium of saphenous and brachial veins, but not in the corresponding arteries when
immersion fixation of the cylindrical tissue segments was applied. The extent of vac-
uolum development was not influenced by chronic experimental orthostasis. Following
careful whole body fixation no vacuolization appeared, however approximately four
times more electron dense vesicles were observed in the endothelium of the saphenous
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vein than in the corresponding artery or in any of the brachial vessels. Neither the vac-
uoles nor the dense vesicles could be linked to apoptotic or any other kind of cell damage.
In the endothelium of saphenous vein chronic orthostasis significantly suppressed the
size of the dense vesicular system without altering that in the other extremity vessels.
Endothelin and platelet derived growth factor were identified in these vesicles. Chronic
tilt did not influence the endothelin level of blood plasma. In conclusion, short-term sus-
tained orthostasis results in a small but significant arterial blood pressure elevation via
increased sympathetic discharge. This response is probably inhibited by non-specific
stress, but not inhibited by the elevation of arterial blood pressure via NO deprivation.
This protocol seems to be applicable for modeling orthostatic hypertension. Results related
to the endothelium of extremity vessels suggest that endothelin and platelet derived
growth factor are released from the dense vesicles to the abluminal side in response to
chronic orthostatic load, where they may exert their vasoconstrictor and smooth muscle
proliferative actions, supporting orthostatic tolerance of the whole organism. In addition,
these results highlight the importance of careful selection of the type of fixation when
endothelium is under investigation. Thus, we demonstrated evidences of unknown mech-
anisms of gravitational adaptation at both systemic and cellular organization levels. Our
results may help in opening new directions of practical applications, such as the develop-
ment of effective methods to treat orthostatic hypertension, and to prevent orthostatic
intolerance as well as venous varicosity.

* Raffai G, Fehér E, Nadasy GL, Paku S, Pogdny G, Timdar F, Szende B, Monos E (2002)
Formation of unknown vesicles in endothelium of rat saphenous vein. Is it physiological,
artificial, or pathological? Jpn ] Pathophysiol 11: 27-34.

* Raffai G, Fehér E, Nadasy GL, Paku S, Pogany G, Timdr F, Szende B, Monos E (2004)
Vacuole formation in the endothelium of rat extremity vessels depends on fixation tech-
niques and vessel type. Pathol Res Pract 200: 41-46.

* Raffai G, Mészdros M, Kollai M, Monos E, Dézsi L (2005) Experimental orthostasis elicits
sustained hypertension, which can be prevented by sympathetic blockade in the rat. |
Cardiovasc Pharmacol 45: 354-361.

ORSOLYA SZENCZI (2006)

Intracellular calcium handling of myocardium:
alterations in ischemia and cardiomyopathy

Supervisor: LaszIo Ligeti

Cardiac contractility is dependent upon the precise regulation of intracellular Ca**;
cycling, i.e. the Ca**, transient. In the present study disturbances of Ca**; handling in
ischemic/reperfused heart after heat shock (HS) treatment and in doxorubicin (DOX)
induced cardiomyopathy have been studied.

Over the past two decades, numerous studies have shown that HS preconditioning
enhances the tolerance of the heart against ischemia/reperfusion insult. One of the fea-
tures of ischemia/reperfusion-induced cardiac injury is the persistent increase of intracel-
lular free Ca** level. Experimental data on Ca**; handling in the ischemic/reperfused heart
after HS treatment are, however, scarce. The available information mainly pertains alter-
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ations in SR calcium uptake and is contradictory. No experimental data regarding HS pre-
conditioning and Ca**; handling during ischemia/reperfusion have been obtained in iso-
lated cardiomyocytes or perfused heart preparations, hence one of the main aims of the
present study was, therefore, to determine the effect of in vivo HS pretreatment on Ca**,
handling in the intact ischemic/reperfused rat heart in relation to contractile performance
and to disclose the nature of the alterations in Ca** release and sequestration processes, if
there is.
Development of cardiomyopathy is multifactorial. However, it appears that oxidative and
nitrosative stress—such as induced by DOX—plays a clear role in this process.
Doxorubicin undergoes redox cycling to generate free radicals that are responsible for
mediating the various cytopathologies associated. One of the more recently identified
pathways of doxorubicin cardiotoxicity is related to poly (ADP ribose) polymerase (PARP)
activation. When activated by DNA single-strand breaks, PARP initiates an energy con-
suming cycle slowing the rate of glycolysis and mitochondrial respiration eventually
leading to cellular dysfunction and death. Very little is known however how these
processes affect Ca**; handling of the cardiomyocyte, prompting the secondary aim of the
present study.
In the first part of our study we have shown for the first time in intact hearts “in vitro” that
heat shock pretreatment prevents a further increase in end-diastolic Ca**; after an
ischemia/reperfusion insult and, hence, mitigates post-ischemic calcium overload. Our
results also suggest that improved postischemic myocardial performance in response to
HS pretreatment is at least partly due to a relatively preserved sensitivity of the myocar-
dial contractile machinery towards Ca**. However, delineation of the precise mechanisms
responsible for the observed phenomena needs further experimental work.
In the second part of this study we made the following observations (1) demonstration of
an increase in end-diastolic calcium levels in doxorubicin-treated hearts; (2) development
of a decline in calcium sensitivity of the contractile machinery in the diseased hearts; (3)
the enhanced susceptibility of the doxorubicin-treated hearts towards a subsequent acute
oxidative stress and (4) the protective effects of PARP inhibitor, strongly suggesting that
activation of the nuclear enzyme PARP is involved in the functional alterations of the
doxorubicin-treated heart. Overall, the results of the current study are consistent with the
notion that reactive oxidant species and the PARP pathway play a pathogenetic role in the
development of doxorubicin induced cardiac dysfunction. Normalization of cellular cal-
cium handling appears to be an additional mode of the cardio protective effects of PARP
inhibitors.

* Szenczi O, Kemecsei P, Mikl6s Zs, Ligeti L, Snoeckx LHEH, Van Riel NAW, Op den Buijs ],
Van der Vusse GJ, Ivanics T (2005) In vivo heat shock preconditioning mitigates calcium
overload during ischaemia/reperfusion in the isolated, perfused rat heart. Pfliigers Arch
Eur J Physiol 449: 518-525.

» Szenczi O, Kemecsei P, Holthuijsen M, Van Riel N, Van der Vusse G, Pacher P, Szabé Cs,
Kollai M, Ligeti L, Ivanics T (2005) Poly(ADPribose) polymerase regulates myocardial cal-
cium handling in doxorubicin-induced heart failure. Biochem Pharmacol 69: 725-732.

* Op den Buijs ], Miklés Zs, van Riel NAW, Prestia CM, Szenczi O, Téth A, Van der Vusse
GJ, Ligeti L, Ivanics T (2005) p-adrenergic activation reveals impaired cardiac calcium
handling at early stage of diabetes. Life Sci 76: 1083—1098.
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PROGRAM 1/3.

BIOLOGICAL EFFECTS OF IONIZING AND NON-IONIZING RADIATION

Coordinators:

Gyo6ngyi RONTO M.D., Ph.D., D.Sc.
Mikl6s KELLERMAYER M.D., Ph.D., D.Sc.
Institute of Biophysics

34-47 Ttzolt6 st, Budapest H-1094

Tel.: +36 1 267 6261, fax: +36 1 266 6656

E-mail: miklos.kellermayer@eok.sote.hu

Program overview

Biological effects, induced by different physical and chemical environmental factors (e.g.
ionizing and non-ionizing radiations, pollutants) endanger the whole biosphere including
humans. The conscious environmental protection and the prevention of several human
diseases due to these environmental factors can be effective only knowing and quantify-
ing the sources (natural radiation background, nuclear disaster, solar radiation, ozone
depletion, chemical pollution, etc.). In this Program field and laboratory measurements of
monitoring of ionizing and ultraviolet radiations are offered with particular interest to the
quantification of their biological effects on global, cellular and molecular level.

Titles of research projects Supervisors
Self-assembling amyloid filament systems Miklés Kellermayer
Self organizing and nanomechanical properties of the myosin motor Miklés Kellermayer
protein

Nanobiotechnology Miklés Kellermayer
Nanomechanics of nucleoprotein systems Miklés Kellermayer
Molecular biophysics of the giant muscle protein titin Miklés Kellermayer
Measurement of the environmental UV (ultraviolet) radiation, Gyorgyi Ront6

evaluation of health risk of the population caused by environmental
and artificial UV radiation

Study of protein conformational dynamics related to function: Judit Fidy
Experimental and computational approaches

Studies of the effects of antioxidants and photosensitizers on cell Pal Grof
cultures and liposomes

Mechanism of action of photosensitizers and their application in Gabriella Csik

microbial inactivation

Ph. D. student Supervisor
Daniel Sandor Veres ft Pal Grof

Ph. D. candidates Supervisors
Georgina Frohlich ft Tibor Major
Csilla Pesznyak i Gyorgyi Ronté
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Ph. D. graduates Supervisors
Csaba Bode ft Judit Fidy
Marianna Budai ft Pal Grof

Marton Hegedyiis ft Andrea Fekete
Jozsef Lovey pt Gyorgy Koteles
Jend Palvolgyi i Gyorgyi Ronté
Kristéf Zupan pt Gabriella Csik

ft, full-time; pt, part-time; i, individual

Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

CSABA BODE (2006)

The role of the quaternary structure in the chaperone function
of small heat-shock proteins

Supervisor: Judit Fidy

In our work we investigated the chaperone function and quaternary structure formation of

small heat-shock proteins. We have chosen two members of the small heat-shock family:

By-crystallin, an abundant mammalian sHSP, and MjHSP16.5 from archebacteria Methano-

coccus jannaschii. With various physical and chemical methods (high pressure, change of

the environmental pH) we modified the structure of these proteins, and investigated the
related structural and functional changes.

The secondary structure changes of the examined proteins were small, or after the

extreme acidic pH shock the secondary structure quickly regenerated. On the contrary,

the quaternary structure changes were large, and after the perturbation there was no, or
only very slow rearrangement of the quaternary structure.

We observed that after the preturbation, presumably the change in the quaternary struc-

ture caused an enhancement of the chaperon activity of the proteins. In case of py-crys-

tallin we observed more quaternary structures belonging to the active state of the protein.

The existence of more, active quaternary structures might be important in the adjustment

of small heat-shock proteins to different stresses and substrates.

The high pressure experiments revealed a possible dissociation mechanism for MjHSP

16.5, in which first water molecules enter the inner core of the protein. The experiments

showed that the weak, secondary binding forces have an important role beside the inter-

molecular sheets in maintaining the oligomeric structure of small heat-shock proteins.

* Avilov SV, Bode C, Télgyesi FG, Klymchenko AS, Fidy ], Demchenko AP (2005) Heat per-
turbation of bovine eye lens a-crystallin probed by covalently attached ratiometric fluores-
cent dye 4'-diethylamino-3-hydroxyflavone. Biopolymers 78: 340-348.

* Avilov SV, Béde C, Tolgyesi FG, Klymchenko AS, Fidy ], Demchenko AP (2005) Tempera-
ture effects on alpha-crystallin structure probed by 6-bromomethyl-2-(2-furanyl)-3-
hydroxychromone, an environmentally sensitive two-wavelength fluorescent dye covalently
attached to the single Cys residue. Int ] Biol Macromol 36: 290-298.

* Tolgyesi F, Bide C, Smeller L, Kim KK, Heremans K, Fidy J (2004) Pressure activation of
the chaperone function of small heat-shock proteins. Cell. Mol. Biol. 50: 361-369.
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MARIANNA BUDAI (2006)

Investigation of the effects of drugs and UV radiation on biological
and artificial membranes

Supervisor: Pal Gréf

Investigation of the effects exerted by different physical and chemical agents on biological
and model membranes is of prominent importance. The uptake of the different drugs,
their transport to the target occur through the biological membranes. Recently, a general
trend can be observed in the formulation of drugs: incorporation of the drugs into lipo-
somes. Knowledge of the molecular interactions between the transporting lipids and the
incorporated agents is therefore very important.
Nowadays, the increased environmental UV radiation requires investigation of the effects
of the UV radiation exerted on biological membranes. Beside of modeling biological
effects, studies on the effects of the UV radiation on model membranes can result in new
knowledges on the stability of the liposomes containing phototoxic drugs.
During my study, three different methods (EPR spectroscopy, DSC and light scattering
measurements) have been applied to investigate the molecular interactions between drugs
and the lipid molecules. Derivatives of the morphine as well as the (fluoro)quinolones
mainly interact with the headgroups of the lipid molecules resulting in an increase of the
molecular ordering of the lipids. Studying the effects of these drugs as the function of the
temperature I observed, that the rigidizing effect is more pronounced below the phase-
transition temperature. My observation, that drugs with protonable/de-protonable groups
can modify the membrane-fluidity due to specific, local interactions with the lipid/stearic
acid molecules of a membrane depending on the pH as well, call attention to choose optimal
pH-interval for such drug formulations.

Investigating the UVA effect on human fibroblast cell line I concluded that a decrease in the

membrane fluidity due to UVA radiation can be detected only at doses higher than 150

kJ/m?, and close to the lipid head groups. The relative redox capacity of the cells deter-

mined by EPR method compared to some viability tests does not prove the protective
effect of the vitamin-E treatment at the membrane level. According to our measurements,
increasing amount of the unsaturated lipids, moreover the presence of phototoxic drugs in
the model membranes increase the sensitivity of the membranes against the UV radiation.

* Budai M, Sz6gyi M (2000) A liposzéma mint gyogyszerszallitoé rendszer. A liposzémak
eléallitasa, alapvetd tipusaik és terapias alkalmazdsuk elényei. Acta Pharmaceut Hung
71:114-118.

* Budai M, Szbgyi M, Gréf P (2001) Morfin liposzémdba zdrdsa. Morfinszdrmazékok
dipalmitoil-foszfatidilkolin membrdnnal kialakul6 kélcsénhatdsdnak vizsgdlata. Acta
Pharmaceut Hung 71: 329-335.

* Budai M, Szabd Z, Szégyi M, Gréf P (2003) Molecular interactions between DPPC and
morphine derivatives: a DSC and EPR study, Int ] Pharmaceut 250: 239-250.
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MARTON HEGEDUS (2007)

Extension of DNA based dosimetry to broad-band UV radiation

Supervisor: Andrea Fekete

Human activity is leading to a changing radiation environment, including the broadening
spectrum of ultraviolet radiation. The main target of ultraviolet rays in the living organisms
is the genetic material, therefore it seems reasonable to use DNA itself as a biological
dosimeter. The DNA damage in skin cancer makes UV radiation the most ubiquitous en-
vironmental carcinogenic agent.

The aim of this work was the development and application of a method for the quantita-

tive determination of DNA damages caused by a wide spectrum of UV radiation by poly-

merase chain reaction (QPCR). QPCR was optimized for two fragments of bacteriophage

T7 DNA. Based on the amount of the PCR product Poisson-equation was used to calculate

the average lesion frequency. The QPCR works also on intact phages and its sensitivity

depends on the fragment length used. Routine use of the 555 bp fragment is possible for
the determination of large doses, while the 3826 bp fragment is suited for smaller ones.

In the case of five various sources of UVA-B-C radiation a good agreement was found

between the lesion frequencies determined by QPCR and calculated from biological activ-

ity data. This indicates that the QPCR method is capable of detecting practically all UV
photoproducts and it can be used for the validation of the phage T7 biological dosimeter.

The comparison of total lesion frequencies in intact phage and isolated DNA led to the

conclusion that protein binding to DNA can increase its UV sensitivity due to local struc-

tural changes, where protein binding is the decisive factor and not DNA conformation.

High-energy ultraviolet radiation is also one of the deleterious parameters in the space

survival of biomolecules. Our T7 phage/DNA thin layers to be sent to the EXPOSE unit of

ISS proved to be suitable for space simulation experiments. The dehydrating effect of vac-

uum and on-board temperature fluctuation resulted in low phage/DNA lesion frequen-

cies. Interestingly, UVC irradiation led to a saturation tendency in lesion formation both
in phage T7 and DNA, which can be explained by the photoreversion of dimer photo-
products. A broader spectrum of extraterrestrial radiaton caused a significant amount of

other photoproducts as well. UVC radiation combined with vacuum treatment showed a

synergistic effect. However, shielding by thicker layers and e.g. mineral material may

result in substantial protection of phage/DNA from extraterrestrial damages.

* Hegediis M, Médos K, Ronté Gy, Fekete A (2003) Validation of phage T7 biological
dosimeter by quantitative polymerase chain reaction using short and long segments of
phage T7 DNA. Photochem Photobiol 78: 213-219.

* Hegediis M, Kovacs G, Médos K, Ronté Gy, Lammer H, Panitz C, Fekete A (2006) Exposure
of phage T7 to simulated space environment: The effect of vacuum and UV-C radiation.
J Photochem Photobiol B (Biol) 82: 94—104.

* Fekete A, Foldvari I, Hegediis M, Mddos K, Ronté Gy, Kovdcs G, Bérces A, Péter A (2003)
Study of the effect of simulated space environment on phage T7 and isolated T7 DNA thin
films. ] Luminesc 102/103: 469-475.
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JOZSEF LOVEY (2006)

Studies on radiosensitivity of malignant tumors in experimental
and clinical conditions

Supervisor: Gyorgy Koteles

Approximately half of the patients diagnosed with cancer receive radiotherapy during the
course of the disease. Irradiation plays important role as a definitive-curative treatment
alone or in conjunction with chemotherapy, as adjuvant treatment accompanying surgery
and as a very effective palliative modality. Studies about the radiosensitivity of tumors as
well as modification of their radiosensitivity are in the mainstream of cancer research.

In our studies we examined different aspects of radiation sensitivity and radiosensitiza-
tion of human cancers in vitro, in vivo and in clinical circumstances.

We investigated the effect of paclitaxel (PTX) and radiation on cytoskeleton, proliferation,
clonogenecity, tumorigenicity and metastatic potential of human squamous cancer cell
lines in vitro and in vivo, and the effect of motility of human glioblastoma cell lines with
long-term video-microscopy.

We examined the effect of low dose PTX administration concurrently with radiotherapy
in locally advanced head and neck cancer.

In frame of a prospective trial we evaluated the effect of irradiation on microvascular
density and its predictive value in patients with oropharyngeal cancer treated with
radiotherapy.

12-lipoxygenase metabolic pathway of arachidonic acid has been showed to promote
prostate cancer progression, angiogenesis and cell survival. We studied how specific 12-
lipoxygenase inhibitors influence the radiation sensitivity of human prostate cancer cell
lines in vitro.

We found that PTX and radiotherapy interferes with each other in both human squamous
cancer and glioblastoma cell lines.

Both low dose radiation and short exposure PTX induced bundling the tubulin of the
cells and both could suspend each other’s effect. Short exposure PTX enhanced the
metastastic potential of carcinoma cell lines while employing in combination with radia-
tion the metastatic potential was re-duced. Low dose radiation enhanced the motility of
giloblastoma cell lines while pretreatment with low concentration PTX reversed this
effect.

Low dose PTX administration concurrently with radiation proved to be feasible, resource
effective and very well tolerable for the patients with locally advanced head and neck
cancer.

Recently in vitro and animal experiments proposed that radiation effects through the
killing of endothelial cells. Our results showed that decrease of microvasulcar density fol-
lowing radiation is a strong predictor of objective response and overall survival in
patients with oropharyngeal cancer. This result supports in clinical circumstances the
revolutionary findings of animal experiments on radiation and endothelial cell killing.
However these results await confirmation by trials on a larger patient population.

Based on our in vitro experiments, 12-lipoxygenase inhibitors are promising candidates to
be radiation enhancers for prostate cancer. Our results showed that 12-LOX inhibitors
could increase apoptosis, decrease clonogenecity in supraadditive manner of prostate
cancer when applied together with radiation.

o
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Our studies brought new results in connection with the effect of PTX and radiotherapy
and their combination. The unexpected effects we found like the prometastatic potential
of short exposure PTX or the increase of motility of glioblastoma cell following low dose
irradiation point out the importance to consider all effects and relationships of the com-
bined treatments when designing new clinical trials.
Low-dose PTX administration concurrently with radiation is a promising alternative for
patients with locally advanced head and neck cancer in poor general condition. The value
of this treatment and the possible sensitizing effect of low dose PTX should be investigated
in the frame of a randomized controlled trial.
Our results showing the predictive value of decrease in intratumoral microvessel density
has a paramount significance. It also supports the preclinical findings, which showed that
endothelial cell killing is important in the antitumoral effect of radiation.
As radiotherapy has a major role in the curative treatment of prostate cancer, our findings
that combination of 12-LOX inhibition and radiation has supraaditive effect on prostate
cancer cell lines makes these inhibitors promising candidates for clinical use. First, in
vivo experiments have to prove the in vitro data and in case of confirmatory results, devel-
opment toward clinical trials can be initiated.
* Lovey ], Koronczay K, Remenar E, Csuka O, Nemeth G (2003) Radiotherapy and concurrent
low-dose PTX in locally advanced head and neck cancer. Radiother Oncol 68: 171-174.
* Lovey ], Fazekas K, Ladanyi A, Nemeth G, Timar ] (2003) Low-dose irradiation and short-
exposure suboptimal-dose PTX adversely modulate metastatic potential of squamous car-
cinoma cells. Strahlenther Onkol 179: 812-818.
* Hegedus B, Zach ], Czirok A, Lovey ], Vicsek T (2004) Irradiation and Taxol treatment
result in non-monotonous, dose-dependent changes in the motility of glioblastoma cells. |
Neurooncol 67: 147-157.

JENO PALVOLGYI (2008)

On the use of a non-isocentric C-arm as a brachytherapy localiser
and the multiparametric fit method in reconstruction of the
Fletcher-Suit-Delclos applicator

Supervisor: Gyorgyi Ronto

The non-isocentric C-arm X-ray fluoroscopy unit is not typically used as a brachytherapy
localizer. The aim of the dissertation was to examine the feasibility of a mobile C-arm flu-
oroscopy unit (Carm) as a brachytherapy localizer in treatment planning. We take the
reconstruction images with a non-isocentric C-arm, located in the brachytherapy treat-
ment room. The patient lies in the same position during the treatment planning and the
dose delivery. The brachytherapy treatment planning is based on a pair of digital posteri-
anterior (PA) and posterior oblique (PO) images instead of the usual lateral ones. The
main advantage of this method is that the posterior oblique images are less affected by the
shielding of the pelvic bony structures and the quality of the images are better, than the
quality of the lateral ones. The main problem with the non-isocentric machine is that the
magnification factor is not known exactly and varies with the C-arm’s orbital angle. We
describe our method for taking isocentric images with the non-isocentric C-arm. For gen-
eration of treatment plans with a commercial brachytherapy planning system the magnifi-

o
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cation factors of the reconstruction images have to be determined previously. We describe
our method in the determination of the magnification factor. The dedicated treatment
table’s shielding limits range of the possible posterior oblique angle. We tested the recon-
struction accuracy under these circumstances [Pdlvélgyi J. (2003) Radiother Oncol 67:
107-112].
We present an alternative reconstruction method that is suitable for reconstruction of
FSD applicators and that utilizes pairs of posteri-anterior and lateral or preferably posteri-
or oblique reconstruction images obtained by a C-arm and the determination of the mag-
nification factors is incorporated. The MPF reconstruction relies on the known geometry
of the tandem and the ovoid. The actual FSD insertion is reconstructed by adaptation of the
geometry of tandem and ovoid by translations and rotations. The fixation mechanism limits
the possible excursions of the FSD applicator’s parts. The limited freedom of excursions
and the determination of the magnification factors are also incorporated. The accuracy
tests performed with a tandem phantom and FSD insertion with different tandem-ovoid
geometries showed that the method is suitable for the clinical use [Palvolgyi J. (2006) Med
Phys 33(1): 69-75].
We use the reconstruction images obtained by the C-arm in treatment planning of the
cervix carcinomas with the FSD applicator and the endometrial carcinomas using the
modified Heyman packing method. We describe our treatment planning methods based
on the reconstruction images obtained by the C-arm [Palvolgyi ]. (2006) Physica Medica
22(4): 127-130].
» Palvelgyi ], Fias I (1991) The dose field of a three-channel gynaecological applicator.
Magyar Radiolégia 65: 185-190.
» Palvélgyi J. (2001) Filmless brachytherapy with Mobilgil AR7 X-ray unit and PLATO
brachyterapy planning system. Radiolégiai K6zlemények 37 (Suppl 1): 39-42.
* Palvélgyi J. (2003) To what extent can digital images obtained with a non-isocentric C-
arm be used for brachytherapy treatment planning in gynaecology. Radiother Oncol 67:
107-112.

KRISTOF ZUPAN (2008)

The role of photoactivation in the genotoxicity of drugs and chemicals:
photosensitization of DNA and nucleoprotein complex with a cationic
porphyrin derivative

Supervisor: Gabriella Csik

Physico-chemical virus inactivation procedures are potential tools in the prevention of
transfusion-transmitted viral infections. As the blood products usually lack nucleic acids
as valuable components, the destruction of the genetic material should be primarily con-
sidered for the pathogen inactivation strategies. One promising approach is the applica-
tion of the photodynamic effects with photosensitizers binding selectively to nucleic
acids. In my work, I studied the utility of tetrakis-(4-N-methyl-pyridyl)-porphin (4MPP) in
the nucleic acid-specific photosensitization. As a model for the human pathogen viruses,
I used an icosahedral, double stranded DNA bacteriophage of Escherichia coli, the phage
T7. The binding of 4MPP to the bacteriophage and to DNA isolated from the virus was
studied using absorption and fluorescence spectroscopy, fluorescence lifetime and optical
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melting experiments. High affinity of the porphyrin toward both systems was demonstrated.
It was shown that the dye binds to the DNA within the phage nucleoprotein particle;
there exists no form of 4MPP bound to the protein part of the system. The effect of various
environmental factors on the binding was also studied in details. The inactivation of the
bacteriophage upon 4MPP + visible light irradiation was assessed by determining the
plaque-forming activity of the virus samples. It was shown that under appropriate cir-
cumstances, the infectivity of the phage can be virtually abolished. The mechanisms of
the inactivation were characterized via absorption spectroscopy, optical melting, agarose
gel electrophoresis and polymerase chain reaction. It was found that the damage of the
phage nucleic acid, the destruction of the capsid proteins and the formation of DNA-pro-
tein cross-links are all partially responsible for the loss of the biological function of the
phage. Based on these results, 4MPP is a promising agent for nucleic-acid specific photo-
sensibilization.

* Zupdn K, Herényi L, Téth K, Majer Zs, Csik G. (2004) Binding of cationic porphyrin to iso-
lated and encapsidated viral DNA analyzed by comprehensive spectroscopic methods.
Biochemistry 43: 9151-9159.

* Zupdn K, Herényi L, Toth K, Egyeki M, Csik G. (2005) Binding of cationic porphyrin to iso-
lated DNA and nucleoprotein complex — quantitative analysis of binding forms under various
experimental conditions. Biochemistry 44: 15000-15006.
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PROGRAM 1/4.

FLUID AND ELECTROLYTE BALANCE IN HEALTHY AND PATHO-
LOGICAL REGULATION OF BLOOD PRESSURE AND CIRCULATION

Coordinator:

Laszl6 ROSIVALL M.D., Ph.D., D.Sc.
Institute of Pathophysiology

4 Nagyvéarad sq, Budapest H-1089

Tel.: +36 1 210 2956, Tel./fax: +36 1 210 2956
E-mail: rosivall@net.sote.hu

Program overview

Our Ph.D. Program in pathophysiology/nephrology received accreditation in 1993. The
goal of this Program is to foster the continued development of traditionally and interna-
tionally recognized basic and clinical nephrology research in Hungary. Participating
experts in this Program represent various fields of physiology, pathophysiology, internal
medicine, pediatrics, transplantation and clinical nephrology, and share a complex, mul-
tidisciplinary view of nephrology research and education. In our research activities, spe-
cial emphasis is placed on the control of fluid and electrolyte balance, blood pressure and
regulation of kidney function. With the discipline of translational research, modern
experimental techniques are used at various levels from molecule to bedside. Research
topics for doctorate degree graduates in Nephrology and Hypertension (35 Ph.D.-s so far)
are quite extensive. Our research team has gained international recognition and is a lead-
ing expert on the regulation of renal hemodynamics and microcirculation, the mecha-
nisms and progression of various kidney diseases including chronic renal failure, diabetic
nephropathy, fibrosis and kidney allograft rejection. We are studying intracellular signal
mechanisms, cell-cell communication, TGF-beta and the renin-angiotensin system, and
their interaction with the control of renal hemodynamics. By studying the morphology
and function of the afferent arteriole and juxtaglomerular apparatus, we have described a
novel regulatory mechanism of glomerular filtration.

Titles of research projects Supervisors
Risk factors in diabetes nephropathy. Analysis of the correlations Laszl6 Rosivall
among serum relaxin, vascular endothelial growth factor (VEGF),

transforming growth factor beta (TGF-f) and angiotensin II levels.

Prevention of cardiovascular death

Renin-angiotensin system (RAS) Laszl6 Rosivall
Intracellular signalling mechanisms of transforming growth Laszl6 Rosivall
factor-beta and angiotensin II

Factors associated with the outcome of kidney transplantation Lészl6 Rosivall
Novel concepts in the regulation of blood pressure and kidney function Léaszl6 Rosivall
Inhibition of progressive renal fibrosis by genetic factors. Laszl6 Rosivall

Exploration of molecular transcriptic as a mechanism of the anti-

fibrotic effects of TGF-beta

Effects of VEGF, Angiotensin II, relaxin and renin (prorenin) on Léaszl6 Rosivall
endothelial fenestration and permeability
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Dialysis therapy, biocompatibility, quality of life
Characterization of leucocyte subpopulation to follow/prevent
the rejection of kidney in transplanted patients

Dialysis therapy, biocompatibility, quality of life

Intracellular signalling mechanisms of transforming growth factor-
beta and angiotensin II

Diagnosis and treatment of renal osteodystrophy

Obstructive sleep apnea syndrome as a cardiovascular risk factor
in chronic kidney disease patients

Factors associated with the outcome of kidney transplantation
Cell-cell and cell-matrix interactions in the progression of
chronic renal fibrosis

Cardiovascular risk, calcium, phosphorus and bone metabolism
in chronic kidney disease patients

Cardiovascular and renal pathophysiology of aging
Pathophysiology of nano-medicines with particular focus on
nephrology and circulation

New prognostic and morphological approaches to diagnosing HIV
Pathophysiology of the complement system, with particular focus
on the mechanism of drug-induced acute activations, their con-
sequences and inhibition

Novel concepts in the regulation of blood pressure and kidney function

Endogeneous diuretic substances in the development of cardiac
hypertrophy: experimental and clinical studies

Effect of hypertension on microcirculation

Therapeutic utilisation of RNA interference to prevent ischemia-
reperfusion injury in the kidney

Investigating the dual role of TGF-beta in atherosclerosis in a double
gene-modified mouse strain

Molecular mechanisms of renal allograft rejection

The role of zinc in regulation of intracellular Ca** and cAMP
concentrations. Effects of zinc in the regulation of transepithelial
ion transport

Cardiovascular diseases and renal failure. Prevention of renal hyper-
parathyroidism and osteodystrophy in early stage renal failure
SPECT analysis of cerebrovascular dysfunction induced by free
radicals following cerebral trauma

Hypertension in pregnancy and molecular mechanisms of toxicosis
The role and mechanisms of epithelial-mesenchymal transition
during fibrosis and tumor progression

Ph. D. students

Csilla Almasi ft
Zsofia Balogh ft
Szilveszter Dolgos pt
Andrea Dunai ft
Ghafari Seyed Mohammed pt

Laszl6 Rosivall
Laszl6 Rosivall

Istvan Mucsi
Istvan Mucsi

Istvan Mucsi
Istvan Mucsi

Istvan Mucsi
Istvan Mucsi

Istvan Mucsi

Zoltan Ungvari
Janos Szebeni

Janos Szebeni
Janos Szebeni

Janos Peti-Peterdi
Miklés Téth

Akos Koller
Péter Hamar

Péter Hamar

Péter Hamar
Akos Zsembery

Andras Szabo
Kinga Karlinger

Miklés Molnar
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Abstracts of Ph. D. theses successfully defended in 2006 and 2008

GABOR ANDRASSY (2008)

The effect of different stressors on the QT interval and the T wave

Supervisor: Ldszl6 Rosivall

The duration of the QT interval on the surface ECG is a global measure of the time the
heart takes to depolarize and repolarize. Prolonged QT interval is associated with the gen-
eration of life-threatening rhythm disturbances and sudden cardiac death. The QT dura-
tion is principally influenced by heart rate (RR, cycle length), so heart rate correction is
required in the analysis of repolarization duration. Based on mathematical modeling of
the QT/RR relationship several correction equations have been published, including the
most commonly used Bazett formula that was a methodological exception because it was
purely observational and did not involve any regression modeling. Not surprising that
amongst all, the Bazett formula performs the worst: because of its profound inherent heart
rate dependency, QTc values incorporate excess distortion. Several clinical circum-
stances have been reported to be associated with QTc prolongation, but the use of the
Bazett method questions their relevance. One such condition with confounding reports is
smoking, that has been found both to prolong or either to shorten the QT interval.
Consequently, we conducted a placebo controlled trial and clarified the effect of acute
smoking on the QT interval: as an effect of smoking the Bazett corrected QT interval pro-
longed but corrected QT-s obtained by more reliable methods did not change. Further, in
another model when exercise ECGs obtained at different heart rates were compared, we
demonstrated that the study specific method of QT correction (fitting the correction
method to the studied data set) is superior to any other preformed formula. In addition,
Bazett method was inferior to all the other formulae. These findings underscore the
importance using a reliable QT correction method when comparing QT-s measured at dif-
ferent heart rates: the Bazett method is clearly inappropriate, its use may lead to erro-
neous conclusions.

The autonomic nervous system, which can act directly at the cellular level or indirectly
through modulation of heart rate, is another important source of QT changes. Both chron-
ic and acute mental stresses induce cardiovascular and neuroendocrine responses includ-
ing QT changes and lethal arrhythmias through alterations of the neural transmissions to
the heart. Epidemiologic evidence also suggests that there is a relationship between stress
and cardiac morbidity and mortality in susceptible individuals. However, the effect of
psychological stress on the QT interval is subject to speculation: previous reports provid-
ed conflicting data on the effect of mental stress on the QT interval duration. Therefore,
we have accomplished four trials assessing the effect of various mental stressors on the
QT interval. To overcome controversy about the use of fixed equations for QT correction,
QT adjustment in these studies included the study and subject specific methods that were
reported to perform best. These studies yielded important results and new findings. First,
we found that the mental stress induced QT response is not generic, substantial individ-
ual differences exist. We have shown that these differences are linked to the individual’s
cardiovascular reactivity. Second, we have first demonstrated under laboratory circum-
stances that mental stress prolongs the corrected QT in stress-responders. This effect is

o
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most pronounced at stress initiation. Third, we have also first report that in otherwise

healthy subjects mental stress and isometric exercises may induce T wave notching, a sign

of nonhomogenous repolarization, that may link emotional stress with arrhythmia.

* Andrassy G, Dunai A, Simon E, Nagy T, Trummer Zs, TahyA (2002) A dohdnyzas hatasa
a QT intervallumra. Magy Belorv Arch 55: 65-72.

* Andrdssy G, Simon E, Tahy A (2002) A QT intervallum és a szivfrekvencia kapcsolata: a
Bazett formula kritikdja. Orvostudomdnyi Ertesité 75(2/3): 176-179.

* Andrassy G, Biliczky P, Lengyel C, Szabo A. (2002) Duration and dispersion of QT interval
in smokers. Am J Cardiol 89: 249-250 (letter).

PETER KOMLOSI (2008)

Macula densa-dependent and non-macula densa-dependent signaling
in the juxtaglomerular apparatus

Supervisor: Laszl6 Rosivall

The juxtaglomerular apparatus plays an important role in the regulation of renal hemody-
namics and in the control of renin release. Elevations in distal tubular salt delivery are
sensed by the tubular epithelium (including the macula densa) which leads to the con-
striction of the adjacent afferent arteriole. In the present studies we utilized the isolated
double perfused afferent arteriole-glomerular preparation with attached cortical thick
ascending limb. To study changes in cell volume and the intracellular calcium concentra-
tion, basolateral membrane potential, we used multiphoton fluorescence microscopy and
fluorescent dyes calcein, fluo-4, DiBAC,(3), respectively. We concluded that concomitant
elevations in luminal sodium chloride concentration and osmolality produce macula
densa cell shrinkage. This change in cell volume is maintained, suggesting the cells’ limited
ability to regulate their cell volume. The intracellular calcium concentration in the macula
densa cells is relatively low and unresponsive to physiological challenges in the tubular
lumen. On the other hand, cells in the vicinity of the plaque, called perimacular cells pro-
duce spontaneous oscillations in intracellular calcium concentration and basolateral
membrane potential and produce characteristic changes in the pattern of intracellular cal-
cium signaling. The early distal tubule and the adjacent afferent arteriole establish a close
anatomical region of contact and functional relationship, suggesting that the perimacular
cells and the connection of the early distal tubule and the afferent arteriole contribute to
the paracrine signaling machinery of the juxtaglomerular apparatus.

* Komlosi P, Peti-Peterdi ], Fuson AL, Fintha A, Rosivall L, Bell PD (2004) Macula densa
basolateral ATP release is regulated by luminal [NaCl] and dietary salt intake. Am ]|
Physiol Renal Physiol 286: F1054-F1058.

* Komlosi P, Fintha A, Bell PD (2006) Unraveling the relationship between macula densa cell
volume and luminal solute concentration/osmolality. Kidney Int 70: 865-871.
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GABOR KOKENY (2008)

Molecular mechanisms of chronic experimental inflammatory renal diseases

Supervisor: Laszl6 Rosivall

Progressive renal fibrosis due to ongoing inflammation is the final common pathway of

chronic renal failure (CRF), regardless of the etiology. The reninangiotensin system is a

key mediator of kidney fibrosis, and ACE inhibitors are widely used in the treatment of

CRF patients. Blood pressure independent blockade of the sympathetic nervous system

(SNS) also ameliorated kidney fibrosis in experimental and clinical studies. Although

these therapeutic modalities have non-hemodynamic antiinflammatory effects, mono-

therapies failed to halt disease progression. We investigated whether combined inhibition
of the two systems provides additive renoprotection in experimental progressive glomeru-
losclerosis. In our model of subtotal nephrectomy (SNX), SNS blockade was achieved by
dorsal rhizotomy and ACE was inhibited using Quinapril for 3 months. Blood pressure
was not significantly influenced, but combination therapy markedly reduced both
glomerulosclerosis and albuminuria. In the combination group, hypertrophy and oxida-
tive stress of podocytes as well as glomerular TGF-p production was reduced to sham levels.
In conclusion, combination of ACE inhibitor plus SNS blockade provideded additional
renoprotection to single interventions, demonstrating the independent contribution of
these systems to progressive renal fibrosis. Glomerulonephritis in systemic lupus erythe-
matosus (SLE) may also lead to CRF. As the majority of patients are young women, the
possible effect of pregnancy on progression is of great importance. Clinical data are con-
tradictory, and little is known about the pathophysiology of nephritis in pregnancy. We
investigated the effect of pregnancy on systemic autoimmunity of SLE prone MRL/Ipr
mice. Multiparous mice underwent 3 consecutive pregnancies. Kidney function, organ
pathology and cytokine expression was compared to virgin mice. Survival and kidney
function was dramatically reduced and accompanied by hypertension in multiparous
group, associated with glomerular IgG and C3 deposition and increased local IFN-y and

IL-10 expression. However, serum IFN-y level was reduced. We conclude that local

cytokine production may play an important role in the aggravation of nephritis due to

pregnancy, independently of systemic cytokine response. This study supports the hypo-
thesis, that the extent of renal involvement is influenced by local factors in systemic lupus.

* Hamar P*, Kokeny G*, Liptak P*, Krtil ], Adamczak M, Amann K, Ritz E, Gross ML (2007)
The combination of ACE inhibition plus sympathetic denervation is superior to ACE in-
hibitor monotherapy in the rat renal ablation model. Nephron Exp Nephrol 105: e124—
e136 (*equal contribution).

* Kokeny G, Godo M, Nagy E, Kardos M, Kotsch K, Casalis P, Bodor Cs, Rosivall L, Volk HD,
Zenclussen AC, Hamar P (2007). Skin disease is prevented but nephritis is accelerated by
multiple pregnancies in autoimmune MRL/Ipr mice. Lupus 16: 465-477.

* Antus B, Hamar P, Kékény G, Szollosi Z, Mucsi I, Nemes Z, Rosivall L (2003) Estradiol is
nephroprotective in the rat remnant kidney. Nephrol Dial Transplant 18: 54-61.
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ZOLTAN LENGYEL (2006)

Diurnal blood pressure variation and albuminuria in normotensive patients
with insulin-dependent diabetes mellitus

Supervisor: Laszl6 Rosivall

Abnormalities of the systemic blood pressure are closely associated with the development
of diabetic nephropathy. Our aim was to examine the relationship between diurnal blood
pressure pattern and albuminuria in insulin-dependent normotensive diabetic patients
before the development of overt nephropathy.

Urinary albumin excretion rates were determined by radioimmunoassay, a 24-h ambula-
tory blood pressure monitoring was performed. Means and diurnal index was calculated
for systolic, diastolic and mean arterial pressure, for day-time, night-time and the whole
day. The results of the normoalbuminuric (n=39) and microalbuminuric (n=29) groups
are compared, and correlation of the blood pressure patterns is analysed.

Twenty-four hours and night-time mean blood pressures were significantly higher, diur-
nal indices characterizing the nigth-time blood pressure drop were smaller in the microal-
buminuric group. In the normoalbuminuric group 1 (2.6%) patient, in the microalbumin-
uric group 7 (24.1%) were “non-dippers”. With multiple regression analysis a significant
positive correlation (r*=0.40) was found between albumin excretion rates and 24-hour
mean systolic blood pressure and a significant negative correlation between albumin
excretion rates and the diurnal index of mean arterial blood pressure (p<0.0001).

We conclude that in normotensive insulin-dependent diabetic patient the night-time
decrease of blood pressure is smaller if microalbuminuria is present. Higher nocturnal
blood pressure load is associated with the increase of albuminuria, even before the onset
of overt diabetic nephropathy or hypertension.

Diurnal blood pressure pattern may predict the increase of urinary albumin excretion in
normotensive normoalbuminuric type 1 diabetes mellitus patients.

To characterise the relationship between diurnal blood pressure and the subsequent
increase of urinary albumin excretion in normotensive normoalbuminuric type 1 diabetic
patients, ambulatory blood pressure monitoring was performed in 53 patients, who were
then followed for five years.

Albumin excretion rate changed from 12.4 (8.9-17.2) to 29.3 (15.2-47.0) mg/day. Macro-
albuminuria developed in 2 (3.8%), microalbuminuria in 22 (41.5%) patients, 29 (54.7%)
remained normoalbuminuric. Night time diastolic blood pressure was significantly higher
(64.3+6.5 vs. 60.9+5.5 mmHg; p<0.05), diastolic diurnal index significantly lower (15.5+9.7
vs. 22.3+6.2 %; p<0.01) in patients who later progressed to micro- or macroalbuminuria.
Diastolic diurnal index (r=-0.40; p<0.01) and nocturnal diastolic pressure (r=0.35;
p<0.01) were correlated to the change in albumin excretion.

In a multivariate analysis model with the change of albumin excretion as dependent, and
means and diurnal indices of systolic and diastolic blood pressure, baseline urinary albumin
excretion, cholesterol, triglycerides, HbA,, and retinopathy as independent parameters (r=
0.68; p=0.001), diurnal index for diastolic blood pressure (3=-0.30; r=0.013), baseline HbA,,
(f=0.32; p=0.010) and retinopathy ($=0.44; p=0.001) were significant independent cor-
relates. We conclude that the relative increase of nocturnal blood pressure is associated
with the subsequent increase of albuminuria, which in turn is predictive of overt diabetic
nephropathy.

o
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Plasma lipids may have a role in the development of the early stages of diabetic nephro-
pathy in type 1 diabetes mellitus.

Accepted promoters of diabetic nephropathy only partially explain why the disease only
develops in some type 1 diabetic patients. Our aim was to study the connection between
the change of albumin excretion and mean plasma lipid levels observed over a long peri-
od in type 1 diabetic patients initially without nephropathy.

In 68 initially normoalbuminuric type 1 diabetic patients blood pressure, cholesterol,
triglycerides, haemoglobin A,,, were followed for ten years. Three separate urinary albu-
min excretion measurements were performed at the beginning and at the end of the fol-
low-up. Correlation was analysed using the change of albumin excretion as dependent
parameter.

During the follow-up mean urinary albumin excretion changed from 13.7+0.9 to 152.5+
42.2 mg/day, mean serum creatinine from 89.9+1.6 to 102.7+5.1umol/l. Ten year mean
serum cholesterol was 5.16+0.12 mmol/l, triglyceride 1.49+0.10 mmol/l, haemoglobin A,
8.84+0.15%. Upon univariate regression haemoglobin A,, (r=0.31; p<0.01), total choles-
terol (r=0.37; p<0.01), triglycerides (r=0.25; p<0.05) and diastolic blood pressure (r=
0.24; p<0.05) were correlated significantly with the change of the albumin excretion,
while mean systolic blood pressure, initial albumin excretion, age, sex, diabetes duration,
age at onset of diabetes and ACE inhibitor administration were not. In a multivariate
regression model (r=0.47; p<0.01) with the change of albumin excretion as dependent
and cholesterol, triglycerides, haemoglobin A, and diastolic blood pressure as independ-
ent variables, haemoglobin A, (r=0.24; p<0.05), cholesterol (r=0.28; p<0.05) showed
significant correlation.

We conclude that lipids appear to have a role in the development of the early stages of
diabetic nephropathy in type 1 diabetic patients.

Urinary albumin excretion is correlated to fibrinogen levels and protein S activity in type
1 diabetes mellitus patients without overt diabetic nephropathy.

The aim of the study was to test the hypothesis that in diabetic patients without overt
nephropathy a correlation may exist between the activity of natural anticoagulant pro-
teins and glomerular dysfunction. Functional protein S and C activity assays, measure-
ments of urinary albumin excretion, lipid parameters and haemoglobin A,  were per-
formed in 91 type 1 and 85 type 2 diabetes mellitus patients.

Type 1 diabetes mellitus patients with microalbuminuria had significantly higher mean
age (44.1+10.9 vs. 37.9+12.7 years; p<0.05), fibrinogen level (3.75+1.0 vs. 3.21+0.8 g/l;
p<0.01), protein S activity (92.3+17.6 vs. 84.5+15.5 %; p<0.05), higher prevalence of
retinopathy (p<0.01) and macrovascular disease (p<0.01) compared to those with nor-
moalbuminuria. Urinary albumin excretion was significantly correlated to age (r=0.25,
p<0.05), fibrinogen level (r=0.39, p<0.01), protein S activity (r=0.27; p<0.05), total cho-
lesterol (r=0.23; p<0.05), apoprotein B (r=0.22; p<0.05), retinopathy (r=0.33; p<0.01)
and macrovascular disease (r=0.33; p<0.01). Type 2 diabetes mellitus patients with
microalbuminuria had significantly higher apoprotein B levels (1.17+0.3 vs. 1.06+1.2
mg/dl; p<0.05) compared to those to those with normoalbuminuria, and apoprotein B
was significantly correlated to urinary albumin excretion (r=0.22; p<0.05).

In a multivariate model of type 1 diabetes mellitus patients with fibrinogen, protein S and
C activity, cholesterol, triglycerides, haemoglobin A, retinopathy, and macrovascular
disease as independent parameters (r=0.53; p<0.003) significant independent correlation
of fibrinogen ($=0.28; p<0.01), protein S activity (=0.27; p<0.05) and retinopathy
(=0.21; p<0.01) was found with urinary albumin excretion.

o
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We conclude that in type 1 diabetes a relative elevation of fibrinogen level and protein S
activity appear in the early stages of the development of diabetic nephropathy, and may
be related to the pathogenesis of diabetic kidney disease.

» Voros P, Lengyel Z, Nagy C, Németh C, Rosivall L, Kammerer L (1998) Diurnal blood pres-
sure variation and albuminuria in normotensive patients with insulin-dependent diabetes
mellitus. Nephrol Dial Transplant 13: 2257-2260.

* Voros P, Farkas G, Lengyel Z, Dégi R, Rosivall L, Kammerer L (1998) Albuminuria after
foetal pancreatic islet transplantation: a 10-year follow-up. Nephrol Dial Transplant 13:
2899-2904.

* Voros P, Lengyel Z, Mirzahosseini S, Kammerer L, Rosivall L (1998) The efficacy of long-
term captopril treatment on micro- and macroalbuminuria in hypertensive diabetics.
Geriatric Nephrology and Urology 8: 65—68.

ANDRAS MASSZI (2006)

Intracellular regulation of epithelial-mesenchymal transformation induced
by transforming growth factor-g: role of RhoA G-protein and p-catenin

Supervisors: Laszl6 Rosivall, Istvan Mucsi

Myofibroblasts, smooth muscle actin (SMA) positive scar tissue cells are known to play a
pivotal role in the progress of chronic renal failure. However the origin of these cells is
remained to be elucidated. Recent results prove that tubular epithelial cells in response to
transforming growth factor (TGF)-p undergo epithelial-mesenchymal transformation
(EMT) and express SMA. The importance of this phenomenon was supported by both
experimental and human clinical data, yet subcellular steps are to be clarified.

As an in vitro model of EMT proximal tubular epithelial cell (LLC-PK1) were treated with
TGF-p1. After 24 hours features of EMT were detected such as 1) appearance of mes-
enchymal morphology, 2) cytoskeletal reorganization and stress fibre assembly, 3) down-
regulation of E-cadherin, 4) up-regulation of fibronectin. Further, transformed cells
expressed SMA. We showed that TGF-p1 activated RhoA GTP-ase in a biphasic manner.
Also we showed that RhoA regulates 1) cytoskeleton reorganization via Rho-kinase (ROK)
and 2) SMA expression via serum response factor (SRF).

Since contact disassembly is an early step in EMT we hypothesized that components of
cell-contacts can play a role in the regulation of EMT. We found that TGF-B1 is unable to
induce EMT in a confluent monolayer. However in three different models (low conflu-
ence, wounding and calcium free medium) the absence of cell contacts restored EMT in
response to TGF-B1. It is known that p-catenin, a component of adherent junction regu-
lates gene expression via T cell factor /lymphocyte enhancer factor (TCF/LEF) family. We
found that p-catenin was translocated to the cell nucleus and TCF/LEF dependent gene
expression was activated during EMT. Further, chelation of f-catenin reduced SMA pro-
moter activation and protein expression.

Based on our results we suggest a two hit model: Namely both injury of tubular epithelium
and the accumulation of TGF-§ are required to induce EMT in tubular cells. EMT is reg-
ulated by several intracellular pathways including Rho GTP-ase and the p-catenin/
TCF/LEF pathway.

o
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* Masszi A, Di Ciano G, Sirokmdny G, Arthur WT, Rotstein OD, Wang ], McCulloch CAG,
Rosivall L, Mucsi I, Kapus A (2003) Central role for Rho in TGF-1-induced smooth muscle
actin expression during epithelial-mesenchymal transitions. AJP: Renal Physiology 284(5):
F911-F924.

* Masszi A, Fan L, Rosivall L, McCulloch CAG, Rotstein OD, Mucsi I, Kapus A (2004) Integrity
of cell-cell contacts is a critical regulator of TGF-B1-induced epithelial-to-myofibroblast
transition: role for B-catenin. Am J Pathol 165: 1955-1967.

ATTILA SEBE (2008)

Intracellular signaling pathways regulating alpha-smooth muscle actin
expression in renal tubular cells during epithelial-mesenchymal transition

Supervisor: Istvan Mucsi

Epithelial-to-mesenchymal transition (EMT) of tubular cells into a-smooth muscle actin
(SMA) expressing myofibroblasts is a central mechanism in the pathogenesis of tubulo-
interstitial fibrosis. Tubular epithelial cells that undergo EMT express SMA in response
to an injury or the absence of intercellular junctions and transforming growth factor-p
(TGFp). The complex regulation of EMT requires the interplay of several intracellular sig-
naling pathways.
We demonstrated that TGFp regulates SMA expression through several signaling mole-
cules, such as the Smad family of signaling proteins and p38 mitogen activated protein
kinase family (p38 MAPK).
In our experiments cell contact disruption activated Rho and induced Rho kinase (ROK)-
mediated myosin light chain (MLC) phosphorylation. Rho, ROK and MLC were found to
regulate SMA expression. Contact disassembly enhanced nuclear accumulation of the
serum response factor (SRF) as well. Contact injury-dependent Rho activation also resulted
in the nuclear translocation of myocardin-related transcription factor (MRTF), a cofactor
of SRF. Our results suggest that MRTF and SRF act together to induce SMA promoter acti-
vation in a cell contact- and TGFB-dependent manner in renal tubular cells.

We showed that two additional Rho-family GTPases, Rac and Cdc42 also participate in

the contact- and contractility-dependent regulation of the SMA promoter. Constitutive

active Rac1, Cdc42 and their downstream effector p21-activated kinase (PAK) activated
the SMA promoter in an SRF- and MRTF-dependent manner. Moreover, p38MAPK was
also found to mediate cell contact disassembly-induced SMA promoter activation through

MRTF.

Based on our results MRTF emerged as a key regulator of SMA expression in renal tubular

cells. Its nuclear-cytoplasmic shuttling is regulated by both cell contact disassembly and

TGFp, through several downstream effectors including Rho, Rac1, Cdc42, PAK, MLC, p38.

We showed here that the Rho-ROK-MLC-MRTF-SRF and Rac1/Cdc42-PAK-p38-MRTF-

SRF pathways are important regulators of SMA expression and EMT in renal tubular

cells.

* Sebe A*, Fan L*, Peterfi Z, Masszi A, Thirone AC, Rotstein OD, Nakano H, McCulloch CA,
Szaszi K, Mucsi I, Kapus A (2007) Cell contact-dependent regulation of epithelial myo-
fibroblast transition via the rho-rho kinase-phospho-myosin pathway. Mol Biol Cell 18:
1083-1097 (* equal contribution).

o
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* Sebe A, Leivonen SK, Fintha A, Masszi A, Rosivall L, Kidhdri VM, Mucsi I (2008) Trans-
forming growth factor-f induced alpha-smooth muscle cell actin expression in renal proxi-
mal tubular cells is regulated by p38f3 mitogen activated protein kinase, extracellular sig-
nal regulated protein kinase1,2 and the Smad signaling during epithelial-myofibroblast
transdifferentiation. Nephrol Dial Transplant 23(5): 1537-1545.

* Sebe A, Masszi A, Rotstein OD, Speight P, Nakano H, Mucsi I, Szaszi K, Kapus A (2008)
Rac, PAK and p38 regulate cell contact-dependent nuclear translocation of myocardin-
related transcription factor. FEBS Lett 23: 291-298.

NIKOLETTE SZUCS (2006)

Corticosteroid biosynthesis and metabolism in adrenal tumors
Supervisor: Karoly Racz

In this work characteristics of corticosteroid biosynthesis and metabolism in hormone
producing and nonhyperfunctioning human adrenocortical adenomas was studied. It was
found that leptin inhibited in vitro the basal and ACTH-stimulated corticosteroid secre-
tion in cells from adrenocortical adenomas causing primary aldosteronism, Cushing’s
syndrome and nonhyperfunctioning adrenocortical adenomas. Based on these findings
leptin may have a pathophysiological role in the regulation of corticosteroid secretions of
these tumors. In other studies the secretion of 6B-hydroxycortisol was found to be under
the regulatory effect of ACTH, and following ACTH administration the plasma concentra-
tion of this steroid metabolite showed an exaggerated response in patients with alcoholic
liver disease after an at least 2 weeks of ethanol abstinence. Measurements of cortisol and
6p-hydroxycortisol in blood and salivary samples (morning, after the administration of 1
mg dexamethasone, and after ACTH administration) in control subjects, patients with
Cushing’s syndrome causing adrenal adenomas, and in patients with nonhyperfunction-
ing adrenocortical adenomas indicated that 6p3-hydroxycortisol in salivary and blood sam-
ples was a more sensitive marker of cortisol secretion than blood or salivary cortisol con-
centrations. The findings obtained from in vitro hormone secretion of cells isolated from
normal human adrenals and from human adrenocortical adenomas, as well as the results
of hormone measurements in blood from selective adrenal vein samples revealed that 6f-
hydroxycortisol is not only a metabolite produced by the liver but also a product of nor-
mal and adenomatous adrenocortical cells. When analyzing the clinical and hormonal
findings of 187 patients with primary aldosteronism, the postural test combined with
furosemide administration, which is most commonly used for the diagnosis of primary
aldosteronism and for distinguishing aldosterone-producing adenomas from idiopathic
hyperaldosteroism, had a specificity of 92% and a a sensitivity of 69%. For the first time
in Hungary, a DNA-based screening method was introduced for the detection of the
chemeric aldosterone-synthase/11p-hydroxylase gene present in patients with familial
hyperaldosteronism type I. A retrospective analysis of the results of adrenal venous sampling
showed that false negative results can be avoided by calculating the aldosterone/cortisol
ratios in suprarenal veins followed by a correction with the same ratios in vena cava infe-
rior. This new method proved to be useful for the localization of unilateral adenomas
when adrenal vein sampling was successful only in the nonadenomatous side.

o
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* Sziics N, Varga I, Jakab Cs, Patécs A, Glaz E, Téth M, Kiss R, Racz K (2001) Leptin inhibits
cortisol and corticosterone secretion in pathologic human adrenocortical cells. Pituitary
4:71-77.

* Sziics N, Varga I, Patées A, Téth M, Glaz E, Rdcz K (2003) Secretion of 63-hydroxycortisol
by normal human adrenals and adrenocortical adenomas. Steroids 68: 477-482.

* Sziics N, Varga I, Patécs A, Toth M, Jakab Cs, Glaz E, Racz K (2003) Plasma 6 3-hydroxy-
cortisol measurement for assessing altered hepatic drug metabolizing enzym activity.
Acta Physiol Hung 90: 217-223.

TAMAS TEREBESSY (2006)

The intracellular signaling of the “paradoxical” stimulation of
renin gene transcription caused by angiotensin II

Supervisors: Laszl6 Rosivall, Istvan Mucsi

Despite its more than 100 year history the renin angiotensin system (RAS) still stands in
the focus of investigations. The biological importance and the regulation of the lately dis-
covered tissue RAS and the growth factor like effects of Angiotensin II (Angll) are not yet
clarified. It has recently been observed in animal models that contrary to its typical effect
Angll may increase renin production in certain conditions. In our experiments the regula-
tory effects of Angll in gene transcription and the Angll-induced paradox renin stimula-
tion has been studied using transient transfection and western blot methods in in vitro
models. The effect of Angll on the transcriptional activity of c-fos and renin promoters
and the intracellular regulatory mechanisms of this effect have been examined. Our results
indicate that Angll stimulates c-fos promoter through the activation of the Extracellular
Signal Regulated Kinase (ERK) cascade and that the Rac-1 smal G-protein is involved in
the process. The paradox stimulation of the renin promoter due to Angll is performed
through c-jun-N-terminal kinase (JNK) enzyme and tyrosin kinases. In our experimental
model the JNK and the tyrosin kinases seem to be elements of the same signaling path-
way, where tyrosin kinases contribute to the activation of the JNK enzyme. Our result
suggests a possible mechanism for the maintenance of progressive tissue fibrosis with in-
creased local RAS activity.

* Huszar T, Mucsi I, Antus B, Terebessy T, Jeney C, Masszi A, Hunyady L, Mihalik B, Gold-
berg HJ, Thekkumkara T], Rosivall L (2001) Extracellular signal-regulated kinase and the
small GTP-binding protein p21Rac1 are involved in the regulation of gene transcription by
angiotensin II. Exp Nephrol 9: 142-159.

* Huszar T, Mucsi I, Terebessy T, Masszi A, Adamko S, Jeney C, Rosivall L (2001) The use of a
second reporter plasmid as an internal standard to normalize luciferase activity in transient
transfection experiments may lead to a systematic error. ] Biotechnol 88: 251-258.

» Terebessy T, Masszi A, Fintha A, Sebe A, Huszar T, Rosivall L, Mucsi I (2004) Angiotensin
II activates the human renin promoter in an in vitro model: the role of c-Jun-N-terminal
kinase. Nephrol Dial Transplant 19: 2184-2191.
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ZHI-REN ZHANG (2008)

Probing the structure and function of cystic fibrosis transmembrane
conductance regulator using chemical modification

Supervisor: Laszl6 Rosivall

The cystic fibrosis transmembrane conductance regulator (CFTR) functions as a chloride
channel and the gene defective in cystic fibrosis encodes CFTR. We performed patch-
clamp analyses in oocytes expressing CFTR mutants containing cysteines engineered at
putative pore-lining positions (near the predicted outer vestibule of the CFTR pore) in
transmembrane domain six to determine: 1) the minimal functional unit of CFTR and 2)
to detect the conformational changes in the outer vestibule of the CFTR pore associated
with ATP-dependent gating events at the nucleotide binding domains (NBDs). Wild-type
CFTR exhibits distinct subconductance states, which could represent currents of separate
pores or different conductance states of a single pore. In comparison, cysteine engineered
mutant CFTR channels altered the duration and probability of occurrence of these sub-
conductance states without altering their relative amplitudes. Covalent modification
process of single R334C-CFTR channels by SH-modifying reagent, MTSET*, monitored in
real-time, resulted in simultaneous modification of all three conductance levels in a single
step suggesting that functional CFTR channel confers a single pore. The modification
process of R334C-CFTR upon rapid exposure to MTSET* in outside-out macropatches
was described best with a single exponential function suggesting that functional CFTR
channel is formed as a monomer by a single CFTR polypeptide. In contrast, modification
process was much slower when channels activity was much higher, such as in the pres-
ence of additional non-hydrolyzable nucleotide, or when the R334C mutation was coupled
to a second mutation, K1250A, which also enhances channel activity greatly; modification
was faster in R334C/K464A-CFTR channels, which exhibit very low channel activity.
In single R334C-CFTR channels studied in excised patches, modification by MTSET*
occurred only during channel closed states. These data together suggest that (1) the func-
tional CFTR channel confers a single-pore, and is formed as a monomer by a single CFTR
polypeptide; (2) the chemical reactivity of the engineered cysteine in R334C-CFTR is state-
dependent, providing evidence of changes in pore conformation in the outer vestibule
coupled to ATP binding and hydrolysis at the NBDs.

* Zhang Z-R, Cui G, Liu X, Song B, Dawson DC, McCarty NA (2005) Determination of the
functional unit of the CFTR chloride channel: One polypeptide forms one pore. | Biol Chem
280(1): 458-468.

* Zhang Z-R, Song B, McCarty NA (2005) State-dependent modification of R334C by MTSET*
reveals conformational change in the outer vestibule of CFTR. ] Biol Chem 280(51):
41997—-42003.

* Zhang Z-R, Zeltwanger S, McCarty NA (2004). Steady-sate interaction of glibenclamide
with CFTR: Evidence for multiple sites of inhibition. ] Membrane Biol 199(1): 15-28.
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PROGRAM 1/5.

CLINICAL AND EXPERIMENTAL CARDIOLOGY AND ATHEROSCLEROSIS

Coordinators:

Lajos SZOLLAR M.D., Ph.D., D.Sc.
Zoltan PROHASZKA M.D., Ph.D., D.Sc.

Department of Internal Medicine
4 Kuatvolgyi st, Budapest H-1125

Tel./fax: +36 1 325 1379

E-mail: prohoz@kut.sote.hu

Program overview

The aim of the Program is to carry out experimental and clinical studies on the pathologi-
cal mechanisms responsible for the cardiac and vascular disorders leading the mortality
statistics. Metabolic disturbances, as diabetes, is one of the most important risk factor in
this process—therefore it is used as a model. The different approaches are given by the

sub-programs.

Titles of research projects

Effect of nutrients on atherogenesis and on the formation of the

“atherogenic” lipoproteins

The role of “new” risk factors and metabolic syndrome in the
pathogenesis of the atherosclerosis

Lipidology (pathobiochemistry, pathophysiology and clinical
investigation of lipid and lipoprotein disorders)

Effect of endogenons cardiovascular mediators and drugs on
electrophysiological properties of isolated heart preparation
Thrombotic aspects of coronary heart disease. Prothrombolic
states and their treatment in the clinical practice. The role of
endothelial receptors in the atherothrombosis

Perilous thrombotic complications in ischaemic heart disease
Regulation of circulation in metabolic disease

Cellular and molecular genomic alterations of the endothelial
metabolis in ischaemic heart disease

Endocardial and body surface mapping and their clinical
application

Electrocardiological diagnostics of ischaemic heart disease in
obesity

Ph. D. students

Anna Buday pt
Emese Abram pt
Béla Debreczeni a
Petra Gulacsi-Bardos ft
Katalin Horvath pt
Noéra Kiss pt

Supervisors
Lajos Szollar

Lajos Szollar
Lajos Szollar
Valéria Kecskeméti

Rébert Kiss

Rébert Kiss
Akos Koller
Istvan Préda

Istvan Préda

Mihaly Medvegy

Supervisors
Akos Koller
Andrés Végh
Akos Koller
Istvan Préda
Lajos Szollar
Istvan Préda
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Ph. D. candidates
Bernéat Janos Béres
Gébor Duray

Balazs Imre Hauser
Anita Racz
Gabriella Szab6
Katarina Vargova

Ph. D. graduates
Istvan Hizoh

Gani Hetem Bajraktari
Janos T6th

ft

ft

ft

Supervisors
Rébert Géabor Kiss
Istvan Préda
Lajos Szollar
Akos Koller
Rébert Gabor Kiss
Istvan Préda

Supervisors
Istvan Préda

Ferenc Horkay
Akos Koller

a, absolutorium; ft, full-time, pt, part-time; i, individual

Abstracts of Ph. D. theses successfully defended in 2006 and 2007

ISTVAN HIZOH (2006)

Programmed cell death as a pathogenic factor for contrast nephropathy:
radiocontrast-induced renal tubular cell apoptosis in vitro

Supervisor: Istvan Préda

Background: Radiocontrast-induced nephropathy (RCIN) is a major complication of in-
vasive cardiological procedures. DNA fragmentation (a hallmark feature of apoptosis)
of renal tubular cells has been observed in RCIN and this was attributed to medullary
hypoxia. We investigated the mechanism of this DNA fragmentation in an in vitro model.
We showed that radiocontrast agents induce DNA breakdown of renal tubular cells even
under normoxic conditions, which is related to the hypertonicity of contrast agents. Since
a hyperosmolal extracellular environment induces oxidative stress via reactive oxygen
species, we also tested the hypothesis that antioxidants decrease hypertonicity-induced
apoptosis of renal epithelial cells.

Methods: Madin Darby Canine Kidney (MDCK) cell monolayers were incubated with
isoiodine doses of the highly hyperosmolal, ionic radiocontrast agent diatrizoate or of the
less hyperosmolal, nonionic substance iopamidol. Mannitol, urea and NaCl control media
of corresponding hyperosmolality were used to evaluate the contribution of hypertonicity,
hyperosmolality and ionic strength to radiocontrast toxicity. We also analyzed the effects
of the antioxidants N-Acetylcysteine (NAC) and taurine on hypertonicity-induced apop-
tosis of MDCK cells. DNA fragmentation was assessed using flow cytometry, agarose gel
electrophoresis and terminal deoxynucleotidyl transferase-mediated deoxyuridine nick
end labeling (TUNEL); cell morphology was analyzed in Giemsa-stained cytospins.
Results: Diatrizoate induced concentration- and time-dependent DNA fragmentation of
MDCK cells along with morphological signs of apoptosis. Iopamidol caused no detectable
DNA breakdown. In contrast, hypertonic mannitol and sodium chloride, but not hyperos-

o
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molal urea induced DNA fragmentation in MDCK cells, albeit less than diatrizoate.
Taurine reduced DNA degradation in both diatrizoate- and NaCl-treated cells. In contrast,
NAC failed to reduce the DNA breakdown in this model of hypertonicity-induced renal
tubular cell apoptosis.
Conclusions: Diatrizoate induces DNA fragmentation of MDCK cells in vitro under nor-
moxic conditions which is mainly due to its hypertonicity and ionic strength. The radio-
contrast/hypertonicity-induced DNA fragmentation of MDCK cells is attenuated by tau-
rine but not by NAC. Since both agents are antioxidants, the antioxidant property is not
sufficient for the observed cytoprotective effect. Hence, the antiapoptotic effect of taurine
has to be attributed to other, yet to be defined mechanisms. Our results suggest that phar-
macological doses of taurine may be protective against RCIN.

* Hizoh I, Strdter ], Schick CS, Kiibler W, Haller C (1998) Radiocontrast-induced DNA frag-
mentation of renal tubular cells in vitro: role of hypertonicity. Nephrol Dial Transplant
13:911-918.

* Hizoh I, Haller C (2002) Radiocontrast-induced renal tubular cell apoptosis: hypertonic
versus oxidative stress. Invest Radiol 37: 428—434.

* Haller C, Hizoh I (2004) The cytotoxicity of iodinated radiocontrast agents on renal cells
in vitro. Invest Radiol 39: 149-154.

GANI HETEM BAJRAKTARI (2007)

Relationship between insulin resistance and left ventricular diastolic dysfunction

Supervisor: Ferenc Horkay

Aim: The aim of this study was to explore the relationship between insulin resistance (IR)
and the left ventricular diastolic function in patients with type 2 diabetes and subjects
with impaired glucose tolerance (IGT).

Methods: The study included 119 subjects who underwent oral glucose tolerance test
(OGTT). Insulin resistance was assessed using Homeostasis Model Assessment of Insulin
Resistance (HOMA-IR) and Quantitative Insulin Sensitivity Check Index (QUICKI). Left
ventricular diastolic function was assessed using trans-thoracic Doppler echocardiography.
Results: Based on the OGTT results, 29 subjects had normal glucose tolerance (NGT), 20
subjects had impaired glucose tolerance (IGT), and 70 patients had type 2 diabetes. There
were significant differences among the patients in groups with NGT, IGT and diabetes
regarding HOMA-IR (4.20+1.20 vs. 6.45+3.83 vs. 8.70+6.26; p<0.001) and QUICKI
(0.54+0.11 vs. 0.49+0.08 vs. 0.47+0.08; p<0.001). In subjects with NGT, IGT and patients
with diabetes the pulsed Doppler transmitral variables were: E wave (0.72+0.16 cm/s vs.
0.62+0.13 cm/s vs. 0.58+0.17 cm/s; p<0.001), A-wave (0.61+0.13 cm/s vs. 0.62+0.11 cm/s
vs. 0.71+0.14 cm/s; p=0.006) and E/A ratio (1.22+0.33 vs. 1.02+0.24 vs. 0.85+0.26;
p<0.001). The proportion of subjects with an E/A ratio <1 was 27.6% in the group with
NGT, 55% in the group with IGT and 75.7% in the group with diabetes (p<0.001). The
E/A ratio correlated with HOMA-IR (r=-0.30, p=0.001) and QUICKI (r=0.37, p<0.001).
Multiple linear regression model showed that IR (assessed by QUICKI) was an independent
correlate of diastolic dysfunction (P=0.034).

Conclusions: In subjects with impaired glucose tolerance and patients with type 2 dia-
betes, insulin resistance is associated with impaired diastolic function of the left ventricle.

o
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* Bajraktari G, Rexhepaj N, Bakalli A, Elezi S (2004) Relationship between insulin resistance
and left ventricular diastolic function in asymptomatic type-2 diabetes patients. EUROCHO
—8th Annual Meeting of the European Association of Echocardiography. Athens, Greece;
1—-4 December, 2004. Eur ] Echocardiogr 5 (Suppl 1): 1-185.

Rexhepaj N, Bajraktari G, Bakalli A, Elezi S (2004) Correlation between linsulin resistance
and left ventricular diastolic function in asymptomatic type-2 diabetes patients—the role
of body-mass index. 16th Annual Meeting of Mediterranean Association of Cardiology
and Cardiac Surgery. Bodrum, Turkey; 26-30 September, 2004. Heart Surg Forum 7
(Suppl).

Bajraktari G, Nura A, Rexhepaj N, Bakalli A (2004) Effect of fasting glucosae level on left
ventricular diastolic function in asymptomatic patients with non-insulin-dependent dia-
betes 12 Mellitus. 3rd Congress of Cardiologists and Angiologists of Bosnia and Herze-
govina with International Participation. Tuzla, Bosnia and Herzegovina; 27-30 May, 2004.
Med Arh 2 (Suppl.1): 1-96.

JANOS TOTH (2007)

Connection between oxidative stress, nitric oxide and asymmetric dimethyl
arginine in light of clinical and basic science

Supervisor: Akos Koller

Regulation of tissue blood flow and peripheral resistance is an important function of
microvessels, primarily those of skeletal muscles arterioles. One of the key local mecha-
nisms regulates blood flow by sensing changes in wall shear stress during increases in
blood flow. Inflammation plays an important pathophysiological role in the development
and progression of atherosclerosis, hypertension, and other conditions associated with
vascular damage. In addition, reactive oxygen species (ROS) act as signaling molecules
modulating vascular tone and structural changes to the microcirculation as well as the
development and progression of atherosclerosis.

It has been shown that L-arginine is the substrate of NO synthase and NOS can be stimu-
lated by administration of L-arginine resulting in arteriolar dilation. Methylated L-argi-
nine, N°-nitro-L-arginine (L-NNA), NG-monomethyl- L-arginine (L-NMMA) or N*-nitro-L-
arginine-methyl-ester (L-NAME) has been shown to inhibit NO synthase with the conse-
quent elimination of NO mediated dilations of vessels.

In several human diseases, such as hyperhomocysteinemia, diabetes mellitus and hyper-
tension, there is an increase in the serum level of methylated L-arginines, such as asym-
metric dymethylarginine (ADMA). Yet, the functional consequence of increased level of
ADMA on the vasomotor function of resistance vessels has not been delineated. We
hypothesized that elevated level of exogenous ADMA inhibits NO-mediation of flow/
shear stress dependent dilation of isolated arterioles.

In the presence of indomethacin, isolated arterioles from rat gracilis muscle were incubat-
ed with ADMA, which eliminated the dilations to increases in intraluminal flow. ADMA
did not affect dilations to nifedipine or 8-bromo cGMP. In addition, ADMA elicited signif-
icant constriction of arterioles which was prevented by prior incubation of arterioles with
polyethylene-glycol-superoxide dismutase /(PEG)-SOD/. Correspondingly, ADMA increased

o
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(PEG)-SOD reversible production of arterial superoxide assessed by lucigenin-enhanced
chemiluminescence and ethidium bromide fluorescence of gracilis arterioles.
It has been shown that impaired cardiac function due to myocardial infarction is fre-
quently accompanied by peripheral vascular dysfunction and a pro-inflammatory condi-
tion, which may be associated with each other and with elevated levels of angiotensin II.
Thus, we hypothesized that the magnitude of flow mediated dilatation (FMD) of the
brachial artery of post myocardial infarction patients will correlate with the serum levels
of tumor necrosis factor alpha (TNF-a) and C-reactive protein (CRP), indicators of a pro-
inflammatory condition. We also hypothesized that treatment with angiotensin converting
enzyme inhibitors (ACEI) will increase FMD by reducing TNF-o and CRP.
Patients with reduced left ventricular ejection fraction were treated with low dose (10 mg/
day) quinapril (Q) or enalapril (E) and their effects on FMD and inflammatory markers
were evaluated after 8 and 12 weeks of treatment. Hemodynamic parameters did not
change significantly in either group. Before treatment, in both groups FMD showed a low
value, whereas TNF-a and CRP were elevated. In the Q group, but not in the E group FMD
significantly increased, whereas TNF-a and CRP significantly decreased after 8 and 12
weeks of Q treatment. Moreover, the magnitude of FMD showed a strong inverse correla-
tion with serum levels of TNF-a. and CRP after Q treatment.
The long-term ACE inhibition treatment might increase ADMA degradation by upregulating
the activity of dimethylarginine dimethylaminohydrolase via suppression of angiotensin
IT mediated endothelial superoxide production. Further study is indicated to evaluate
whether ACE inhibition could modulate endothelial ADMA metabolism directly. Thus, the
present study provides an additional rationale for using ACE inhibitors with high tissue
affinity to improve endothelial function and reduce vascular inflammation and oxidative
stress, both of which may delay the further development of peripheral vascular disease
and heart failure in post myocardial infarction patients.

* Toth ], Racz A, Kaminski P, Wolin M, Bagi Z, Koller A (2007) Asymmetric dimethylarginine
(ADMA) inhibits flow/shear stress dependent dilation of isolated arterioles and increases
basal tone via superoxide release. Hypertension 49: 563-568.

* Kovacs I, Toth ], Tarjan ], Koller A (2006) Correlation of flow-mediated dilation with in-
flammatory markers in patients with impaired cardiac function. Beneficial effects of inhi-
bition of ACE. Eur ] Heart Fail 5: 451-459.
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Chairman:

Zsolt TULASSAY M.D.,

member of the Hungarian Academy of Sciences
2nd Department of Internal Medicine

46 Szentkiralyi st, Budapest H-1088

Tel.: +36 1 266 0926

Fax: +36 1 266 0816

E-mail: tulassay@bel2.sote.hu

General overview

The Clinical Medicine Doctoral School has the largest number of programmes among the
eight Doctoral Schools of Semmelweis University. The training and research programs
offer research projects in a large number of subdisciplines of clinical and applied medi-
cine.

PROGRAM 2/1.

OXIDATIVE STRESS AND IMMUNOLOGICAL REACTION IN LIVER
DISEASES

Coordinator

Janos FEHER M.D., Ph.D., D.Sc.
2nd Department of Internal Medicine
46 Szentkiralyi st, Budapest H-1088
Tel./fax: +36 1 317 4548

E-mail: feher@bel2.sote.hu

Program overview

Evidence accumulates that natural (vitamins, flavonoid type molecules) and synthetic
butylated hydroxytoluene, dihydro-quinolin-type molecules) antioxidants exert a preven-
tive effect on local oxidative damage in several models in vitro and in vivo. Therefore, the
aim of our Program is to investigate the role of oxidative stress and the shift in pro/anti-
oxidant balance in the pathogenesis of several gastrointestinal and immunological dis-
eases, metabolic disorders and drug side effects by direct and indirect methods. The
ongoing experiments focus on steatosis, hepatitis, cirrhosis, hepatocellular carcinoma,
gallstone formation, cholestasis, inflammatory bowel diseases, colon neoplasm and meta-
bolic disorders (carbohydrate, lipid) as well as amiodarone toxicity.
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Titles of research projects Supervisors
Study of redox homeostasis Anna Blazovics
Neurochem ical examination of neural elements innervating the Erzsébet Fehér
gastrointestinal visceral organs

Pathogenesis and therapy of non-alcoholic liver disease Janos Fehér

Food intake, lifestyle and the liver diseases Janos Fehér
Alcoholic liver disease Janos Fehér

Up to date treatment in hepatobiliary diseases. The effect of urso- Janos Fehér
deoxycholic acid and interferon on viral hepatitis and the oxidative

stress status

Up to date treatment in hepatobiliary diseases. The effect of urso- Gabriella Lengyel
deoxycholic acid and interferon on viral hepatitis and the oxidative

stress status

Food intake, lifestyle and the liver diseases Gabriella Lengyel

The link among carbohydrate and lipid metabolism and free radical
reactions and their role in the development of arteriosclerosis
Effect of metal complexes on the liver pathobiochemistry

Ph. D. students

Rézsa Fehér pt
Zoltan Mihaly pt
Géza Nagy ft
Eszter Németh ft
Eva Bernadett Pongor pt
Erzsébet Réka Selyem pt
Timea Varga ft
Alexandra Wimmer pt

Ph. D. candidates

Marta Kovacs pt
Péter Pusztai pt
Laszl6 Vali ft

Ph. D. graduates

Dieter Clemens Broring it
Adém Lelbach ft
Baladzs Nemes i
Erika Rapavi ft
Edit Székely (Gasparné) pt

pt, part-time; ft, full-time, i, individual; it, international

Aniké Somogyi
Klara Szentmihalyi

Supervisors
Janos Fehér
Anna Blazovics
Aniké Somogyi
Gabriella Lengyel
Erzsébet Fehér
Janos Fehér
Aniké Somogyi
Janos Fehér

Supervisors
Janos Fehér
Aniké Somogyi
Anna Blazovics

Supervisors
Janos Fehér
Janos Fehér
Janos Fehér
Anna Blazovics
Anna Blazovics
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Abstracts of Ph. D. theses successfully defended in 2006 and 2007

DIETER CLEMENS BRORING (2006)

Living donor liver transplantation

Supervisor: Janos Fehér

During the last 14 years living donor liver transplantation (LDLT) has evolved to an indis-
pensable surgical strategy to minimize mortality of adult and pediatric patients awaiting
transplantation. The crucial prerequisite to performing this procedure is a minimal mor-
bidity and mortality risk to the healthy living donor. Little is known about the learning
curve involved with this type of surgery.
From January 1991 to August 2003 a total of 165 LDLTs were performed in our center. Of
these, 135 were donations of the left-lateral lobe (LL, segments II and III), 3 were of the
left lobe (L, segments II-1V), 3 were full-left lobes (FL, segments I to IV) and 24 were of the
full-right lobe (FR, liver segments V-VIII). We divided the procedures into three periods:
Period 1 comprised the years 1991 to 1995 (LL: n=49, L: n=2, FR: n=1), period 2 covers
1996-2000 (LL: n=47) and period 3 2001 to August 2003 (LL: n=39, FR: n=23, FL: n=3,
L: n=1). Perioperative mortality and morbidity were assessed using a standardized classi-
fication. Length of stay on ICU, postoperative hospital stay, laboratory results (bilirubin,
INR and LFTs) and morbidity, as well as the different types of grafts in the three different
periods, were compared.
One early donor death was observed in period 1 (03/07/93, case 30) (total mortality:
0.61%). Since 1991 the perioperative morbidity has continually declined (53.8% vs.
23.4% vs. 9.2%). In period 1, 28 patients had 40 complications. In period 2, 11 patients
had 12 complications and in period 3, 6 patients had 9 complications. Within the first
period one donor underwent relaparotomy because of bile leakage. Postoperative hospital
stay was 10 days, 7 days, and 6 days, respectively. Donation of the full right lobe, in com-
parison to that of the left lateral lobe, resulted in a significantly diminished liver function
(bilirubin and INR) during the first five days after donation but did not increase morbidity.
One donor from period 1 experienced late death due to amyotrophic lateral sclerosis.
In a single center, morbidity after living liver donation strongly correlates to center experi-
ence. Despite the additional risks associated with temporary reduction of liver function, this
experience enabled the team to bypass part of the learning curve when starting right lobe
donation. Specific training of the surgical team and coaching by an experienced center
should be implemented for centers offering this procedure, in order to avoid the learning
curve.

* Broering DC, Wilms C, Lenk C, Schule ] am Esch II, Schonherr S, Mueller L, Kim ]S,
Helmke K, Burdelski M, Rogiers X (2005) Technical refinements and results in full-right
full-left splitting of the deceased donor liver. Ann Surg 242: 802-813.

* Broering DC, Kim JS, Mueller T, Fischer L, Ganschow R, Bicak T, Mueller L, Hillert C,
Wilms C, Hinrichs B, Helmke K, Pothmann W, Burdelski M, Rogiers X (2004) One hundred
thirty-two consecutive pediatric liver transplants without hospital mortality. Lessons
learned and outlook for the future. Ann Surg 240: 1002-1012.

o
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* Broering DC, Wilms C, Bok P, Fischer L, Mueller L, Hillert C, Lenk C, Sterneck M, Schulz
KH, Krupski G, Nierhaus A, Ameis D, Burdelski M, Rogiers X (2004) Evolution of donor
morbidity in living related liver transplantation. Ann Surg 240: 1013-1026.

ADAM LELBACH (2006)

Effects of acute phase reaction on the regulation of the IGF sytem in rat liver

Supervisor: Janos Fehér

Catabolism is associated with decreased serum concentrations of IGF-I and IGF binding

protein-3 (IGFBP-3) associated with elevated IGFBP-3 protease activity and increased con-

centrations of IGFBP-1 and -4. Various lines of evidence support the role of acute phase
cytokines such as interleukin (IL)-6, IL-1 and tumour necrosis factor o (TNFa) as putative
mediators for many of the metabolic manifestations of catabolic conditions.

Our aims were: (1) Investigation of the effects of the acute phase mediators IL-6, IL-1p and

TNFa on biosynthesis of IGF-I and IGFBPs in primary cultured rat liver cells, in vitro; (2)

Determination the effect of intramuscular injection of turpentine oil on IGF-I and IGFBPs

gene expression in an in vivo rat model.

In hepatocytes, Kupffer cells (KC) and co-cultures of hepatocytes with KC IL-6 reduced

IGF-I biosynthesis dose-dependently. IL-6 stimulated mRNA expression and protein

secretion of IGFBP-1 and -4 in hepatocytes and that of IGFBP-3 in KC, respectively. In co-

cultures, biosynthesis of IGFBP-1, -3 and -4 were increased dose-dependently by IL-6,

while the effects of IL-1p or TNFa were less prominent. At neutral pH, proteolytic activity

against IGFBP-3 was not detected in media of co-cultures treated with IL-6.

IGF-I gene expression decreased in liver, spleen and a small decrease was also observed

in muscle and heart but not in kidney, lung and intestine. The amount of IGFBP-1 tran-

scripts increased in liver and kidney but not in lung, intestine, spleen, heart and muscle.

IGFBP-3 mRNA increased in all organs studied except for the kidney where a decrease

was observed. IGFBP-4 mRNA expression increased in liver, kidney, lung and intestine

but not in spleen, heart and muscle. In liver IGFBP-1, -3 and -4 protein secretion was
increased. In sera of treated animals, IGFBP-1, -3 and -4 were decreased with a short
increase before reaching the control level again. At neutral pH, proteolytic activity against

IGFBP-3 was not detected after treatment.

The alterations of IGF-I, IGFBP-1 and -4 observed in catabolism correlate with the effects

of IL-6 on biosynthesis of these components in primary rat liver cells, while a neutral

IGFBP-3 protease was not detectable.

The changes of IGF-I and IGFBPs biosynthesis observed in our in vivo model correlate

with our in vitro studies, but organs other than the liver also play an important role in the

regulation of the bioavailability of IGFBP-3, and -4 during acute phase response.

* Lelbach A, Scharf J-G, Ramadori G (2001) Regulation of insulin-like growth factor-I and of
insulin-like growth factor binding protein-1, -3 and -4 in co-cultures of rat hepatocytes
and Kupffer cells by interleukin-6. ] Hepatol 35: 558-567.

* Lelbach A, Mtizes Gy, Fehér ] (2004) Molecular mechanisms of cancer cachexia. Orv Hetil
46: 2313-2360.

o



almanac_2012 12/19/11 3:58 PM Page 92 $

92 School of Ph.D. Studies, Semmelweis University ® Aimanac

BALAZS NEMES (2006)

Evaluation of certain factors, with an impact of the outcome of
the Hungarian Liver Transplant Program, with special regards to the
hepatitis C virus

Supervisor: Janos Fehér

The author retrospectively evaluates the outcome of the Hungarian Liver Transplant pro-
gram, including the different implantation methods. Further a comparison is performed
between the domestic and a respected European center. There is a separate analysis
regarding the HCV positive recipients, as the biggest homogeneous group of indication.
Analysis is made with respect to the fulminant recurrence of the HCV infection in the
implanted graft. A presumed association is evaluated among the serum titer of the HCV

RNA, the histological patterns, the clinical course and the expression of the endoplasmatic

chaperones in HCV graft biopsies, that responsible for the endoplasmatic stress response.

In the results it is declared that there is a four-fold increase in the yearly activity in the

last 10 years. The 1, 3 and 5 years cumulative patient survival in time periods are 55%,

45% and 39% (1995-97), 72%, 64% and 61% (1998-2000), as well as 78%, 77% and 77%

(2001-2004). Total mortality decreased from 53% to 31%, mortality within 60 days de-

creased from 24% to 5%. Cumulative survival for HCV positive patients was respectively

64%, 55% and 51%, versus all other chronic indications, that were 73%, 66% and 63%.

Virus recurrence was 43% within 1 year, which increased from 11% to 51% till 2003.

Factors with an impact on patient survival were computed with a Cox-regression multi-

variate analysis. They were the postoperative kidney failure, hepatic artery thrombosis,

biliary necrosis, cholangitis pulmonal infection, abdominal infection, the amount of
intraoperative colloid and transfusion. The result of the international comparison also
revealed on the transfusion rate as significant difference and factor for survival. All chap-
erones (XBP1, ATF6, HSP70, GRP98, GP96, Calnexin and Calreticulin) were upregulated
in the graft biopsies of HCV positive patients, irrespectively from the serum HCV-RNA
titer. This upregulation statistically decreased after 1 year of interferon treatment, further
the XBP1 became downregulated. In case of acute rejection the upregulation of all chaper-
ones was significantly higher than in HCV recurrence. In summary, the HCV counts for
more than a third of all transplant activity. There is an association between the serum

HCV-RNA titer and the early recurrence. It is represented by an RNA cut off point above

which the histology and clinical course shows bad prognosis, and also a worse survival.

However this difference was not reflected in the upregulation of different chaperones and

in the different induction of endoplasmatic reticulum stress response.

* Nemes B, Fazakas ], Sarvary E, Gerlei Zs, Sétonyi P, Doros A, Galffy Zs, Ther G, Jaray ],
Kébori L (2005) Factors in association with sepsis after liver transplantation. The Hun-
garian experience. Transplant Proc 37: 2227-2228.

* Nemes B, Sarvary E, Kébori L (2005) Serum hepatitis C virus-ribonucleotide acid moni-
toring after liver transplantation. The Hungarian experience. Dig Liver Dis 37: 68—69.
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ERIKA RAPAVI (2007)

Importance of herbal preparations in liver and bowel diseases

Supervisor: Anna Blazovics

The redox homeostasis of cells and tissues is vital for fundamental life processes, its dis-
turbance may cause damage to organism. The goal of our investigations was to examine the
effect of Hungarian and foreign herbal teas on blast transformation of human peripheral
blood lymphocytes in vitro, and to study their impact on redoxi processes of the healthy
mammal organism in vivo. Our further aim was to evaluate the effect of the therapeutic
dosage of a diosmin-hesperidin-containing drug (Detralex®) on redox parameters of ali-
mentary-induced fatty liver in rats. Some authors reported that dietary phenolics exhibit
pro-oxidant and cytotoxic properties under certain conditions. Based on these observa-
tions we examined the effect of high dosages of this drug on the redox state of liver in
healthy animals, as well as on redoxi processes of liver regeneration in rats with experi-
mental hepatic injury induced by lipid-rich diet and thioacetamide. Biochemical, analytical,
and histological methods were used.
The results show that the aqueous extracts of the herbal teas examined have antioxidant
properties as a function of concentration and steeping time in non-enzymatic systems in
vitro. The effect of the infusion of calyx of Hibiscus sabdariffa L. and Beigishen herbal tea
on the cell-mediated immune response suggests that these infusions have in vitro immuno-
modulating, cytostatic properties. Both infusions decreased mitogen-induced blastogene-
sis in normal subjects. These extracts did not affect, however, the level of spontaneous
proliferation of human lymphocytes. Aqueous extracts of the herbal teas studied signifi-
cantly influenced redox homeostasis of the liver and plasma in healthy rats. Treatment
with a drug containing diosmin (450 mg) and hesperidin (50 mg), in therapeutic dosage,
may improve the antioxidant defensive system and the redox state in alimentary-induced
fatty liver disease. High dosages of the drug (425 mg/body weight/day and 315 mg/body
weight/day, respectively) deteriorated or did not change the redox state of the liver during
the recovery period.

In conclusion, it may be stated that high dosage of herbal drugs and preparations may

have pro-oxidant effect in both healthy and sick organisms.

* Rapavi E, Szentmihdlyi K, Lugasi A, Vagi E, Banyai E, Baldzs A, Széke E, Blazovics A
(2006) The influence of the steeping time on the antioxidant properties of a Chinese herbal
tea. Acta Alim Hung 35: 213-222.

* Rapavi E, Gonzdlez-Cabello R, Szentmihdalyi K, Székely E, Blazovics A (2006) The effect of
calyx infusion of Hibiscus sabdariffa L. on T-cells-mediated immune response in mitogen-
induced blastogenesis of human lymphocytes in vitro. Acta Alim Hung 35: 281-288.
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EDIT SZEKELY (GASPARNE) (2006)

Investigation of redox homeostasis and the effect of additional antioxidant
treatment in porphyria cutanea tarda

Supervisor: Anna Blazovics

The role of oxidative stress was proven in the pathogenesis of several diseases. This is
why a great importance is attributed lately to the antioxidant therapy, and lots of studies
are dealing with this issue.

In PCT, the oxidative stress is caused by the excess iron, following liver damage. The

redox homeostasis of the patients is modified, and the level of antioxidants is decreased.

So, it is expectable that the antioxidant vitamin E and alpha-lipoic-acid treatment will have

a beneficial effect during the treatment of PCT.

The purpose of my study was the analysis of the redox status of the liver, and a follow up

study on the effects of additional antioxidant treatment in phlebotomized PCT patients.

We made biochemical, analytical and metal ion determinations for the study of the free

radical-antioxidant balance. We studied the vitamin E and alpha-lipoic-acid effect on the

indicators of the oxidative stress, urine porphyrin level, haemorrheological parameters
and element ions homeostasis.

Unlike the results of other studies, the alpha-lipoic-acid did not proved to be effective

in improving the patients redox-homeostasis.

According to the clinical data, phlebotomy proved to be an effective treatment in PCT,

but it did not improved the leveles of element ions in the whole blood of the patients.

Vitamin E treatment has an additional beneficial effect by directly scavenging free radi-

cals.

The results of the haemorrheological studies are in correlation with the changes of the

redox parameters.

» Székely E, Szentmihdlyi K, Tasnadi G, Kurucz T, Pallai Zs, Somogyi A, Blazovics A (2006)
Element status of total blood and redox homeostasis of phlebotomized sporadic porphyria
cutanea tarda patients with diabetes mellitus and in heavy drinkers. Trace Elem Electrolyt
1: 43—49.

» Székely E, Bor M, Tasnddi Gy, Varnai K, Almasi A, Blazovics A (2006) Hemorheological
status and redox homeostasis of phlebotomised porphyria cutanea tarda patients with
diabetes mellitus and in moderate alcohol consumer. Clin Hemorheol Microcirc 35(3):
387-396.

» Székely E, Vereckei A, Almasi A, Rapavi E, Tasnadi Gy, Varnai K, Pallai Zs, Lugasi A,
Blazovics A (2007) Effects of vitamin E administration on hemorheological status and
redox homeostasis in patients with porphyria cutanea tarda treated with phlebotomy.
Clin Hemorheol Microcirc 36: 13-23.
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PROGRAM 2/2.

FETAL AND NEONATAL MEDICINE

Coordinator:

Zoltan PAPP M.D., Ph.D., D.Sc.

1st Department of Obstetrics and Gynecology
27 Baross st, Budapest H-1088

Tel.: +36 1 266 0473

E-mail: pz@noil.sote.hu

Program overview

The Ph.D. Program is designed for medical doctors who wish to specialize in prenatal
genetics and fetal medicine. Our aims are: to provide medical and science based students
with comprehensive knowledge in the field of genetic and fetal medicine, to provide suit-
able environment for clinical or laboratory based research project, to enable students for
the use of laboratory techniques such as PCR, F-PCR, RFLP, blotting techniques, etc. to
train students in modern prenatal diagnostic methods, like color-Doppler ultrasound,
intrauterine echocardiography, etc.

Titles of research projects Supervisors

Fetal and neonatal developmental disorders of the heart Jalia Hajda

Clinical and embryological aspects of assisted reproduction Janos Urbancsek
Ph. D. students Supervisors
Agnes Fléra Ballép pt Zoltan Papp
Zso6fia Réna ft Zoltan Papp
Tibor Véarkonyi ft Bélint Nagy
Ph. D. graduates Supervisors

Péter Fancsovits Janos Urbancsek

i
Marta Gavai i Zoltan Papp
Agnes Harmath i Zoltan Papp
Petronella Hupuczi i Zoltan Papp
J6zsef Gébor Joo i Zoltan Papp
Levente Lazar ft Zoltan Papp
Gyula Richard Nagy i Zoltan Papp
Sandor Nagy pt Zoltan Papp
Gyorgy Szendei i Zoltan Papp
Zsanett Judit Szigeti i Csaba Papp

pt, part-time; ft, full-time, i, individual
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Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

PETER FANCSOVITS (2006)

Assessment of oocyte, zygote and embryo morphology in
in vitro fertilisation treatments

Supervisor: Janos Urbancsek

During in vitro fertilisation (IVF) treatments embryos are selected for transfer on the basis
of their developmental stage and morphology. However, more and more data are pub-
lished which demonstrate that morphological features of oocytes and zygotes can be relat-
ed to the embryo viability. The aim of this study was to correlate morphological charac-
teristics of oocytes and the timing of early embryonic development to the further embryo
quality and the outcome of IVF treatments. During our retrospective study we analysed
the data of IVF treatments performed between October 2001 and February 2005 in the
Division of Assisted Reproduction, First Department of Obstetrics and Gynaecology,
Semmelweis University School of Medicine, Budapest. Assessment of oocyte morphology
included the characteristics of the first polar body, the size of the perivitelline space and
occurrence of granules or vacuoles in the cytoplasm. During assessment of early embryonic
development we recorded the timing of the pronuclear membrane breakdown and the
first cleavage. On the basis of our results, we concluded that a fragmented first polar
body, enlarged perivitelline space, minor granulation of cytoplasm and occurrence of
insignificant vacuolisation have no detrimental effect on fertilisation and further embryo
development. However, a large or immature polar body, refractile bodies, dense centrally
located granularity, considerable vacuolisation or occurrence of a sacculus-like structure in
the cytoplasm correlated to a lower chance for fertilisation and decreased embryo quality.
Thus, we do not suggest transferring embryos developed from oocytes with these anom-
alies. We suggest performing the assessment of early pronuclear breakdown between 22—
25 hours post-insemination. Those embryos which passed pronuclear breakdown by this
period have faster development and better morphological quality. Transferring these early
developing embryos resulted in a higher pregnancy and implantation rate than those
which had intact pronuclei at the assessment of early embryonic development. On the
basis of our result, we suggest that assessment of early pronuclear breakdown should be
included in the scoring system to select the most viable embryos for transfer.

* Fancsovits P, Urbancsek ], Papp Z (2002) In vitro fertilisatiéval létrehozott praeembrydk
bedgyazdddsi esélye a petesejt, a zigta és a praeembryo morfoldgiai jellemzd6i alapjan.
Magyar Néorvosok Lapja 65: 231-242.

* Fancsovits P, Toth L, Takacs FZ, Murber A, Papp Z, Urbancsek | (2005) Early pronuclear
breakdown is a good indicator of embryo quality and viability. Fertility and Sterility 84:
881-887.

e Fancsovits P, Téthné GZs, Murber A, Takdcs FZ, Papp Z, Urbancsek ] (2006) Correlation
between first polar body morphology and further embryo development. Acta Biol Hung 57:
331-338.



almanac_2012 12/19/11 3:58 PM Page 97 $

Clinical Medicine 97

MARTA GAVAI (2008)

Abdominal myomectomy. Reproductive outcome after surgery

Supervisor: Zoltan Papp

The most frequent benign tumour of the female genital tract are leiomyomas of the uterus.
Many ways of therapy have become familiar and accepted. The reason I chose abdominal
myomectomy for my dissertation was that only very few papers have been published on
abdominal, conservative, surgical treatment of the uterus in Hungary in the last 15 years
although there has been an increasing demand for preserving the uterus in our society.
My aim was to contribute to defining the place of abdominal myomectomy in the surgical
treatment of fibroids by presenting our experience gained through systematic observa-
tions in the past one and a half decade.

Hospital charts were reviewed. Patients’ age, indication for surgery, type, size and num-
ber of removed fibroids, entry into the uterine cavity during the procedure, perioperative
complications, duration of hospital stay were recorded and analysed. I selected those
patients whose age was above 48 years and compared to a matched selected patient group
treated by hysterectomy. I studied whether abdominal myomectomy could be a choice for
patients with symptomatic fibroids above the age of 48 years, who wish to get hormonal
replacement therapy and desire to preserve their uterus. I analysed whether there is any
difference in perioperative morbidity and the consequently required management
between cases where the uterine cavity was opened or remained closed during abdominal
myomectomy. I analyse the reproductive outcomes in these cases following abdominal
myomectomy and try to determine the role of myomectomy in the treatment of infertility.
504 abdominal myomectomies were performed at the 1st Department of Obstetrics and
Gynecology, Semmelweis University Faculty of Medicine, Budapest between January
1990 and December 2004 over the study period, the annual number of operations in-
creased significantly. In cases of women of childbearing the aim of myomectomy was
the immediate (26.7) or delayed restoration of the capacity of reproduction (73.3%). In the
age group of 41-45 years the rate of women without a demand for reproduction in this age
group was 72.6%. Above the age of 48, there were 9 (1.8%; 9/504) patients, and 6 (1.19%;
6/504) of them requested HRT after abdominal myomectomy. Submucosal fibroids occur
at the highest rate in the age group over 40 (8/19, 42.1%). In the age group between 31 and
35, fibroids of =70 mm diameter are the most frequent (72/172; 41.48%). In cases of
patients over 40, opening of uterus cavity can be expected more frequently. In cases of
submucosal fibroids the uterine cavity was opened in a significantly higher percentage of
the procedures (63.2% vs. 36.8%; p<0.0001). Analyzing the complications we found that
in the opened uterine cavity group significantly more bleeding occurred during the surgi-
cal procedure and significantly more patients needed postoperative blood transfusion
(23.9% vs. 6.7%; p<0.0001). There was no significant difference in febrile morbidity
between the compared groups. There were no unintended surgical procedures in either
group. The percentage of relaparotomies did not differ significantly between the com-
pared groups. Our results also confirm that the pregnancy rate is not influenced by entering
the uterine cavity.

In Hungary there is an increasing demand for uterus sparing surgery, so it is very important
for gynaecologists to be well trained in this type of operations. Abdominal myomectomy
is a very good treatment for uterinal smooth muscle fibroids in case of patients insisting

o
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on uterus-sparing surgery, partly because they would like to have child or because they
regard the uterus as a symbol of their feminity. Age should not prevent conservative sur-
gery. Myomectomy can be an alternative treatment for hysterectomy in the peri- and post-
menopausal period either for keeping female identity or for hormonal treatment. Opening
the uterine cavity and suturing the endometrial layer has no impact on perioperative mor-
bidity. Post-operative pregnancy, birth and spontaneous abortion rate is not significantly
influenced by the fact whether the endometrium is opened or not during abdominal
myomectomy. Growing of the myoma during of pregnancy can cause fetal ischemic dis-
ease and brain injury.

* Gavai M, Berkes E, Takdcs ZF, Papp Z (2007) Can myomectomy be suggested for peri-
menopausal women before administering hormone replacement therapy? Maturitas 58:
107-10.

* Gavai M, Hargitai B, Varadi V, Belics Z, Csapé Zs, Hajdu J, Hauzman E, Berkes E, Papp Z
(2007) Prenatally diagnosed fetal brain injuries with known antenatal etiologies. Fetal
Diagn Ther 23: 18-22.

AGNES EVA HARMATH (2007)

Consequences of prenatal diagnosis in perinatal management
of congenital diaphragmatic hernia

Supervisor: Zoltan Papp

Congenital diaphragmatic hernia and thoracic malformations of non-cardiac origin may
have severe consequences for fetal development and perinatal outcome. Early prenatal
diagnosis and relevant supplementary tests allow for the confirmation of possible other
developmental disorders and chromosome aberrations.

The main objective was to determine the distribution of organs herniated into the thorax,
the distribution of associated malformations and to determine the expected survival rate
based on data of a Hungarian busy centre.

From the database of the 1st Department of Obstetrics and Gynaecology, Semmelweis
University Faculty of Medicine, cases with the diagnosis of congenital diaphragmatic her-
nia were collected in the period between 1 July 1990 and 30 June 2005. Data of Genetic
Counselling Unit as well as perinatal and neonatal data, the data of surgery and autopsy
were analyzed in the two halves of the observed period.

Data of 107 newborns/fetuses were retrospectively analyzed. From the 96 (44 and 52)
cases diagnosed prenatally 7 (5 and 2) proved to be false positives postnatally. From the
100 cases of congenital diaphragmatic hernia analyzed in the dissertation, 89 were con-
firmed prae- and postnatally and 11 were diagnosed only postnatally. Associated malforma-
tions were found in 71% of the cases (71/100), most of which were cardiac malformations.
In 29 patients (12 and 17 cases) the isolated form of diaphragmatic hernia was detected.
85% (39/46) of all cases and 67% (6/9) of isolated diaphragmatic hernia cases diagnosed
before the 24th week ended with termination. There were 52 live births. After the perinatal
period, 27% of the patients (14/52) were discharged. There were 11 surviving patients out
of the 27 patients delivered by cesarean section while out only 3 patients survived of
those 24 who were delivered vaginally. In case of liver herniation the survival rate was
reduced to 25% of the overall survival rate, while in case of stomach herniation it became

o
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slightly higher than 50%. In case of herniation of “rare herniated organs” no survival can be
expected. The herniation rate of the small intestines was significantly higher than that of
the colon. In the group of isolated malformations no right- or both-sided hernia was de-
tected. There was no surviving case in the both-sided hernia group, while the survival rate
was 17% (1/6) in cases of right-sided and 46% (10/22) in cases of left-sided malformations.
Congenital diaphragmatic hernias can be diagnosed prenatally in 85-90% of cases. The
rate of diagnosing the malformation before the 24th gestational week increased signifi-
cantly during the past 15 years. Polyhydramnios was usually found together with associ-
ated anomalies. Considering the 44-54% association rate of cardiac developmental disor-
ders in the prenatally diagnosed malformations, fetal echocardiography is required. The
best prognosis can be expected in cases with a left-sided isolated hernia delivered by
cesarean section after the 37th gestational week. Common use of HFOV (high-frequency
oscillatory ventilation) respirator contributed to the increase in survival rates by preventing
hyperventilation. Young maternal age had no influence on whether the anomaly was iso-
lated or associated with other malformations.

e Harmath A, Hajdu ], Csaba A, Hauzman E, Pete B, Gorbe E, Beke A, Papp Z (2006)
Associated malformations in congenital diaphragmatic hernia cases in the last 15 years
in a tertiary referral institute. Am | Med Gen, A 140A: 2298-2304.

e Harmath A, Hajdu J, Hauzman E, Pete B, Réna Zs, Papp Z (2007) Experiences in perinatal
management of congenital diaphragmatic hernia in the last 15 years in a tertiary referral
institute. Fetal Diagn Ther 22: 209-216.

PETRONELLA HUPUCZI (2006)

Retrospective study of perioperative treatment in patients with
HELLP syndrome

Supervisor: Zoltan Papp

HELLP syndrome (Haemolysis, Elevated Liver enzymes, Low platelet count) is a grave,
life threatening form of preeclampsia, which was named by Weinstein in 1982, on the
basis of characteristic changes in laboratory findings (haemolysis, elevated level of liver
enzymes and thrombocytopenia). Its development is accompanied by a significant
increase in maternal and foetal morbidity and mortality alike, therefore it is essential that
obstetricians are familiar with the disease.

In the past ten years, 107 patients were treated for HELLP syndrome at the Intensive Care
Unit (ICU) of the 1st Department of Obstetrics and Gynaecology, Semmelweis University.
In my thesis I summed up my experience with the treatment of patients, with special
regard to the typical symptoms of HELLP syndrome, the course of the disease, postpartum
maternal complications and irreversible maternal morbidity developing in the years after
childbirth.

The frequency of HELLP syndrome in live births was found to be 0.37% at our depart-
ment. The incidence of HELLP syndrome has been on the rise over the past years. In our
sample, among the liver enzymes, AST and LDH, the level of total bilirubin (indicating
the degree of haemolysis), and repeated thrombocyte counts were suitable for following
up the clinical course of HELLP syndrome. Among the patients who recovered from this
disease, the AST, LDH and bilirubin levels returned to normal on the 4-5th days, 6-7th

o
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days and 3rd day, respectively, while the thrombocyte count reached the critical level at
100 000/ul on the 3—4th days. The share of surgery under regional anaesthesia was 37% in
our sample. As it could be observed, there were no anaesthesiological complications after
spinal anaesthesia in the cases in which the immediate preoperative thrombocyte count
was over 50 000/ul and if no signs of haemorrhage were found during the examination. In
persistent or progressive cases in the postpartum period, the elimination (uterine curet-
tage and lavage) of factors responsible for the persistence of the disease (toxic and vaso-
active agents in the endometrium) resulted in the recovery of one third of the patients.
Maternal thromboembolic complications developed in 11% of the patients, each of them
was affected in Mississippi Group I, with the lowest thrombocyte count. Of the two
changes contributing to the development of clotting disorders, only Factor V (Leiden
mutation) could be associated with HELLP syndrome. After a pregnancy complicated
with HELLP syndrome, there was no decrease in spontaneous conceptions. In the subse-
quent pregnancies, the risk of premature deliveries exceeded 40% in our patients. The
combined incidence of the repetition of ‘mild’ and ‘severe’ preeclampsia was seen at 44%,
while that of HELLP syndrome was found to be 14%. In the years after pregnancies com-
plicated with HELLP syndrome, the frequency of hypertension and autoimmune diseases
rose significantly. Cases of hypertension tripled, while allergic and autoimmune diseases
rose by one and a half time, compared to figures before the delivery.
The immediate termination of a pregnancy in which HELLP syndrome emerges may save
the patient’s life. Intratracheal narcosis is not the only anaesthetic method in surgical
deliveries in patients with HELLP syndrome. It is recommended to try and lift foci applying
uterine curettage and lavage as the first step, if the mothers’ condition persists or pro-
gresses after delivery. The development of HELLP syndrome may call attention to a con-
genital clotting disorder (Leiden mutation). In subsequent pregnancies after HELLP syn-
drome, both premature births and maternal morbidities are much more common than in
the general population. The prenatal care of those pregnant women should be provided at
centres with much experience in pathological pregnancies.
* Hupuczi P, Papp Z (2005) Postoperative ascites associated with intraperitoneal antiseptic
lavage. Obstet Gynecol 105: 1267-1268.
* Papp Z, Toth-Pal E, Papp Cs, Sziller I, Gavai M, Silhavy M, Hupuczi P (2006) Hypogastric
artery ligation for intractable pelvic hemorrhage. Int | Gynecol Obstet 92: 27-31.
* Sziller I, Nguyen D, Halmos A, Hupuczi P, Papp Z, Witkin SS (2005) An A > G polymor-
phism at position -670 in the Fas (TNFRSF6) gene in pregnant women with pre-eclampsia
and intrauterine growth restriction. Mol Hum Reprod 11: 207-210.
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GABOR JOZSEF JOO (2006)

Retrospective study of the characteristics of craniospinal disorders
diagnosed prenatally

Supervisor: Zoltan Papp

As far as their morphology and aetiology are concerned, craniospinal malformations present

a heterogeneous group of congenital disorders.

In his study, the author has processed the data of 1689 craniospinal malformations that were

diagnosed at the Department of Obstetrics and Gynecology, Medical University School of

Debrecen and the Genetic Counselling Unit of the 1st Department of Obstetrics and Gyn-

ecology, Faculty of General Medicine of Semmelweis University, in 25 years (1976-2001).

Comparing the different disorders with high incidence the author has concluded that in

cases of spina bifida + hydrocephalus or hydrocephalus alone, the maternal age over 30

was more common than in the other disorders.

In malformations with high incidence it could be observed that the number of female

fetuses exceeded that of the male ones in each disorder.

In approximately a quarter (25%) of all of the cases there was a positive obstetrical-gyn-

ecological history while positive genetic history and positive general medical history

were found in approximately 9% and 2.5%, respectively.

Anencephaly was typically diagnosed in the 17-20th gestational weeks, i.e. after ultra-

sonography, performed in the possession of the maternal AFP-findings, while the cases of

hydrocephalus were recognized between the 16th and 32nd gestational weeks, the time of
diagnoses showing an almost even distribution.

The author has found the association of corpus callosum cases with some disorders of the

central nervous system in approximately 53%.

On investigating the occipitofrontal diameter (OFD), the incidence of values above 90 per-

centile was 51% compared to the given gestational age of pregnancies.

In 98% of the cases with neural tube closure defects—depending on the time of diagnosis

—the pregnancies were terminated via induced abortion.

Induced abortions were performed in 24% of pregnancies with corpus callosum dysgenesis,

while the pregnancies were carried further in 76%. The intelligence tests conducted at the

Neonatology Follow-up Unit at our Department showed normal mental development in

489% of the children; in 20% mental retardation was found, while in the rest of the cases

cerebral atrophy, periventricular leucomalacia and holoprosencephaly were found.

Examining five-year-periods in the cases of neural tube closure defects and combined

spina bifida-hydrocephalus malformations, the author found a decrease in the risk of repe-

tition, while in the case of hydrocephalus, the risk of repetition was more or less constant.

* Joo ]G, Beke A, Papp Cs, Téth-Pal E, Szigeti Zs, Ban Z, Papp Z (2005) Prenatal diagnosis,
phenotypic and obstetric characteristics of holoprosencephaly. Fetal Diagn Ther 20: 161—
166.

* Jo6 ]G, Beke A, Téth-Pal E, Csaba A, Papp Cs (2005) Successful pregnancy in a Noonan-
syndrome patient after 3 unsuccessful pregnancies from severe fetal hydrops. ] Reprod
Med 50: 373-376.

* Jo6 JG, Beke A, Csaba A, Mezei G, Papp Z (2004) A holoprosencephalia sziilészeti, prae-
natalis diagnosztikai és phenotypusos jellemzdi. Magy Néorv L 67: 3—10.
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LEVENTE LAZAR (2007)

Bidirectional transplacental DNA traffic between fetus and mother.
New perspectives in non-invasive prenatal diagnosis

Supervisor: Zoltan Papp

The discovery of fetal cells and cell-free fetal DNA in the peripheral circulation of preg-
nant women opened new perspectives in non-invasive prenatal diagnosis. The impor-
tance of non-invasive prenatal diagnosis is justified by the fact that it enables to avoid the
risk of fetal loss, which is present in the case of invasive sample taking methods. The pos-
sibilities of non-invasive diagnosis are further enhanced by the rapid development of
molecular biological methods.

The aims of this study were to detect the transplacental, two-way DNA traffic between

mother and fetus; to determine fetal gender and Rh(D) status using cell-free fetal DNA iso-

lated from maternal plasma, with consideration to the gender of previous child(ren) and
transfusion history; and, in the case of male fetuses, to determine the quantity of cell-free
fetal DNA. Another aim of the study was to detect the presence of maternal origin DNA in
newborns peripheral circulation 30-120 minutes after delivery. The usefulness of detection
and measuremet of the quantity of cell free fetal DNA in case of ectopic pregnancy cases
compared with intrauterine case was an other aim of the study. In the case of gender
determination 89% of the results were informative. Non-invasive fetal gender determina-
tion from maternal plasma gave identical results with karyotype gender analysis in 97%
of the cases. The quantity of total cell-free and cell-free fetal DNA rises with the gestation
weeks. As for fetal Rh(D) satus determination, Rh(D) status determined from maternal
plasma and Rh(D) status determined from amniotic fluid were the same in 80% of the
cases. The maternal DNA was detectable in each of the 10 newborn cases examined as
late as 30-120 minutes upon delivery and the quantity of DNA was found to grow with
gestational age. Cell-free fetal DNA was detectable in ectopic pregnancy cases as well, but
the quantity of DNA was ten times higher than in patients with normal, intrauterine gra-
vidity. This quantity increased with gestational age, but there was no correlation with the

HCG level measured at the same gestational age. The results of the studies allow us to

draw the following conclusions:

Cell-free fetal DNA can be detected in maternal plasma between the 16th and 22nd weeks

of gestation. The quantity of DNA is enough to determine fetal gender and Rh(D) status.

The gender of previous child(ren) and previous transfusions do not affect the reliability of

the method. Maternal DNA is present in fetal circulation and the quantity of DNA in-

creases with gestational age. The persistence of maternal cells and DNA could be a possible
explanation for the “grandmother effect” observed in Rh(D) negative nulligravid women.

The measurement of cell-free fetal DNA level in ectopic pregnancy could also provide

important information in the differential diagnosis of intrauterine and ectopic pregnancy

cases.

* Ldzar L, Harmath A, Ban Z, Nagy B, Papp C, Rigé ] Jr, Papp Z (2006) Detection of maternal
deoxyribonucleic acid in peripheral blood of premature and mature newborn infants.
Prenat Diagn 2: 168-170.

* Lazar L, Ban Z, Szakacs O, Nagy B, Beke A, Oroszné NJ, Rigé ] Jr, Papp Z (2003) Fetal sex
determination with real time PCR of fetal DNA in maternal plasma. Orv Hetil 49: 2405-
24009.
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* Lazar L, Nagy B, Ban Z, Nagy GR, Papp Z (2006) Presence of cell-free fetal DNA in plasma
of women with ectopic pregnancies. Clin Chem 8: 1599-1601.

GYULA RICHARD NAGY (2007)

First steps of future noninvasive diagnosis from fetal cells

Supervisor: Zoltan Papp

There is clear evidence that fetal cells enter the maternal circulation during pregnancy.
Successful isolation and analysis of these cells provide noninvasive prenatal diagnosis.
Nowadays the target-cell types of researchers are the fetal nucleated red blood cells, they
are present in significant numbers in the blood of early fetuses, but are unlikely to circu-
late in the peripherial blood of a normal adult; they have a short lifespan which makes
unlikely that a false diagnosis results from fetal cells which have persisted from a previous
pregnancy; they can have a specific marker (embryonic hemoglobin) to prove fetal origin,
and possible placental mosaicism does not have an effect on them. Because of the low
number of fetal cells in the maternal peripherial blood, they have to be enriched prior
analysis. Gradient centrifugation with Percoll, magnetic activated cell sorting with anti-
CD71 magnetic microbead conjugated antibodies, micromanipulation and single cell PCR
analysis of anti-hemoglobin-epsilon fluorescent antibody stained fetal cells seems to be a
promising technique. The future of prenatal diagnosis is the use of microarrays combined
with noninvasive techniques. Because of the low number of fetal cells in maternal peripheral
blood samples, only after technological advances in the future will they provide suitable
sample for whole-genome expression oligonucleotide microarray analysis. Owing to this,
I used genetic amniocentesis, the safest invasive prenatal diagnostic method for sample
collection, when examining the ability of global gene expression array analysis in everyday
prenatal diagnosis. My study demonstrated that a routinely collected amount of amniotic
fluid (as small as 6 ml) is enough to make whole-genome expression analysis with a micro-
array. In the forthcoming years we hope that noninvasive prenatal diagnosis through the
analysis of fetal cells in maternal blood can be combined with this new technology.

* Szabé I, Csabay L, Toth Z, Torok O, Papp Z (1998) Quality assurance in obstetric and
gynecologic ultrasound: The Hungarian model. Ann NY Acad Sci 847: 99-102.

* Szabo I, Szantho A, Csabay 1, Csapo Zs, Szirmai K, Papp Z (2002) Color Doppler ultra-
sonography in differentiation of uterine sarcomas from uterine leiomyomas. Eur ] Gynaec
Oncol 23: 29-34.

* Szabd I, Csabay L, Belics Z, Fekete T, Papp Z (2003) Assessment of uterine circulation in
ectopic pregnancy by transvaginal color Doppler. Eur ] Obst Gyn Reprod Biol 106(2):
203-208.
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SANDOR NAGY (2006)

Clinical significance of subchorionic and retroplacental hematomas
detected in the first trimester of pregnancy

Supervisor: Zoltan Papp

The author investigated the rate of early pregnancy failure and long-term clinical signifi-
cance of intrauterine hematomas detected in the first trimester of pregnancy in a general
obstetric population.
Objectives: To evaluate the clinical significance and characteristics of intrauterine hema-
tomas detected in the first trimester of pregnancy followed by spontaneous abortion and
adverse perinatal outcome. To analyse the significance of Doppler mapping of the inter-
villous circulation and spiral arteries in the detection of placental dysfunction.
Materials and methods: During the study period totally 230 patients with hematoma was
diagnosed from 7862 screened patients. Prospective study was designed to compare the
obstetrical outcome in 43 pregnant women with intrauterine hematoma, who sponta-
neously aborted to 187 controls, who delivered after the hematoma was diagnosed. The
perinatal outcome in 187 pregnant women with intrauterine hematomas to 6488 controls
in whom hematomas were not detected at first trimester by ultrasound examination was
compared. Doppler assessment was performed in 30 patients with hematoma compared
to 30 control patients.
Results: There was no significant difference with regard to maternal age, and medical his-
tory. The incidence of intrauterine hematoma in the first trimester in a general obstetric
population was 3.1%. Retroplacental or subchorionic position of the hematoma was not
significantly correlated with an increased risk for spontaneous abortion. However a retro-
placental position of the hematoma was significantly correlated with an increased risk for
adverse maternal and neonatal complications in the third trimester. The peak systolic
velocity, pulsatility index and resistance index increased significantly in patients with
hematoma.

Conclusions: The presence and the characteristic of an intrauterine hematoma during the

first trimester may identify a population of patients at increased risk for adverse pregnancy

outcome. Indeed, the ultimate goal of triaging patients into low-risk and high-risk popula-
tions is to more accurately target our available forms of surveillance and therapy.

* Nagy S, Bush MC, Stone ], Lapinski RH, Gardé S (2003) Clinical significance of subchori-
onic and retroplacental hematomas detected in the first trimester of pregnancy. Obstet
Gynecol 102: 94-100.

* Nagy S, Bush MC, Berkowitz RL, Fishbein TM, Gomez-Lobo V (2003) Pregnancy outcome
in liver transplant recipients. Obstet Gynecol 102: 121-128.

* Nagy S (2005) Terhesség alatti vérzések. In: Rigo ], Papp Z (szerk) A varandds né gon-
dozasa. Medicina Kiadé, Budapest.
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GYORGY SZENDEI (2006)

The role of diagnostic and operative laparoscopy in the treatment of infertility

Supervisor: Zoltan Papp

The demographic data of the last few years indicate that the Hungarian population may
decrease to nine million people in a few decades. The reason for this fact can be found on
the one hand in the decline of the average life expectancy, the causes of which are the
general aging and the worsening state of health of the population. On the other hand,
birth rate has also been falling during the last decades due to unwillingness to have more
than one or two children. Besides, we can notice an increase in the number of sterile couples,
whose proportion may reach 15-20% these days. As a result of the statistically growing
number of the infertility patients, the medical research on infertility has been in the lime-
light all over the civilized world. Laparoscopy, which has been widely used in the world
since the 1970s, has opened new perspectives in the diagnostics of infertility. It has be-
come a routine method in Hungary since the 1990s. The more and more frequent chronic
pelvic alterations—with special regard to ones caused by endometriosis and different
types of infectious diseases spreading by sexual intercourse—may play a role in infertility.
Operative laparoscopy helps not only with defining the status of the pelvic organs but with
the treatment of them, which may give the patient a chance of a spontaneous pregnancy.
In the case of irreversibly damaged organs operative laparoscopy provides conditions for
the use of modern assisted reproductive techniques. The author summarizes the results of
his ten year work on the field of operative laparoscopy. He determines the frequency of the
causes of chronic pelvic pain in Hungary. He compares the results of operative laparo-
scopy to that of other examination methods. He calls attention to the importance of oper-
ative laparoscopy as a new examination method in the treatment of sterility and chronic
pelvic pain. The author first has drewn up a diagnostic protocol for patients suffering
from infertility and/or chronic pelvic pain. In the protocol he included the indications for
diagnostic and operative laparoscopy. In the case of infertility patients he compared the
HSG findings with the later performed LSK findings. The more and more frequent chronic
pelvic alterations—with special regard to ones caused by endometriosis and different types
of infectious diseases spreading by sexual intercourse—may play an important role in
infertility. Operative laparoscopy helps not only with defining the status of the pelvic
organs, but with the treatment of them, so it may give patients a chance for a spontaneous
conception. In the case of irreversibly damaged oviducts the operative laparoscopy increases
the success rate of the modern assisted reproductive techniques. Laparoscopy or laparotomy
was performed and the patients suffering from histological verified endometriosis re-
ceived a 6 month GnRH analogous treatment. In 8-10 weeks after the medical treatment a
second-look laparoscopy was suggested. The necessary surgical interventions (cystectomy,
ovarian resection, endocoagulation, adhaesiolysis) were made during both operations. He
is publishing the data of spontaneous or ART conceptions within 12 month by the infer-
tility patients getting individualized ovulation-induction treatment. Due to CPP caused by
endometriosis the patients received surgical—GnRH analogous—surgical treatment, after
which similarly to infertility patients he used first in Hungary a non-conventionally
administered, monophasic, oral contraceptive treatment containing third generation
gestagen. He worked up the McGill pelvic pain scores given by the patients before the
first surgical intervention, those of given before the second-look laparoscopy after the
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medication, and those of given at the end of the 6th, 12th, 18th, and the 24th month after
the control operative intervention, or after the and of stilling. The recurrence of CPP com-
plaints decreased by half thanks to the non-conventionally administered, monophasic oral
contraceptive therapy, which was indicated. The results of the 24-month check-up period
show that with the help of this therapy the recidivism of PP and DM decreases by half,
and that of DP decreases by third. The number of the cases needing radical surgical solu-
tion (hysterectomy + adn.lu.) is significantly lower in the group of patients successfully
treated for infertility than in the group treated for only CPP.

* Szendei Gy, Inovay ], Somos P, Sziller I, Hidvégi ], Tanyi ], Bérzsényi A, Papp Z (1998)
Place of laparoscopy in infertility-judgement of the pelvic organs anatomical and func-
tional states. Med Sci Monit 4(6): 945-950.

» Szendei Gy, Mathé Zs, Herndadi Zs, Péter A (2004) Subileus caused by intestinal endo-
metriosis. Experience from three cases. Int ] Colorect Dis 19: 502-504.

e Fancsovits P, Téth Lné, Murber A, Szendei Gy, Papp Z, Urbancsek J (2005) Catheter type
does not affect the outcome of intrauterine insemination treatment a prospective randomized
study. Fertil Steril 83: 699-704.

JUDIT ZSANETT SZIGETI (2007)

Perinatal autopsy as the quality control of prenatal diagnosis.
Experiences with major fetal trisomies

Supervisor: Csaba Papp

I evaluate the correlation of prenatal ultrasound findings with the results of subsequent
pathologic examinations in fetuses with major aneuploidies. Singleton fetuses, who under-
went genetic testing following prenatal sonography during the second trimester in our
institution, and had trisomy 21, trisomy 18 or trisomy 13 constituted the study-population.
Findings of second trimester sonography and fetal autopsy were compared by organ system
and their correlation was assigned to one of three categories. Altogether 611 separate
major structural malformations were diagnosed during autopsy in fetuses with major tri-
somies. Full agreement was achieved between sonography and autopsy in 36% of the
malformations, whereas additional findings at autopsy (64%) involved mainly two organ
systems: face (including ears and eyes) and extremities (including hands and feet). Some
ultrasound findings were not confirmed at autopsy (n=49). Concordance rates between
sonography and autopsy findings regarding soft markers were considerably high in some
markers (increased nuchal fold thickness, short femur/humerus). On the other hand, fetal
autopsy had limited value regarding hyperechoic bowel and echogenic intracardiac foci.
Perinatal autopsy is a valuable tool for measuring the quality of prenatal sonography.
Pathologic examination provides additional information in many fetuses with aneuploidy
and may indicate possible directions of sonographic screening for major chromosome
aberrations. However, the two methods should be considered as complementary ways of
increasing our knowledge about the possible symptoms of fetal aneuploidies.
* Szigeti Z, Ban Z, Csapé Zs, Joé ], Papp Z, Papp C (2006) Correlation of prenatal ultra-
sound diagnosis and pathologic findings in fetuses with trisomy 13. Prenat Diagn 26:
1262-1266.
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» Szigeti Z, Csaba A, Pete B, Hajdu ], Papp Z, Papp C (2007) Correlation of prenatal ultra-
sound diagnosis and morphologic findings of fetal autopsy in fetuses with trisomy 21. |
Ultrasound Med 26: 61-68.

* Szigeti Z, Csapé Zs, Joo JG, Pete B, Papp Z, Papp C (2007) Quality control of prenatal
sonography in detecting trisomy 18. The value of perinatal autopsy. Early Hum Dev 83:
505-509.

PROGRAM 2/3.

PREVENTION OF CHRONIC DISEASES IN CHILDHOOD

Coordinator:

Tivadar TULASSAY M.D.,

member of the Hungarian Academy of Sciences
1st Department of Paediatrics

53 Békay J. st, Budapest H-1083

Tel.: +36 1 314 2858; fax: +36 1 313 8212

E-mail: tulas@gyer1.sote.hu

Program overview

The present research and doctoral program consists various topics of paediatrics, preven-
tion creates the common basis of the program. No reliable method is available to determine
the beginning of a chronic disease. In Hungary the causes of the majority of the leading
fatal diseases are to be found already in childhood, although without clinical signs. Their
progression gradually leads to a permanent manifest disease with expressed clinical
symptoms. A fundamental precondition of preventing the development of chronic dis-
eases is to detect the possibly existing risk factors. Getting to know the cellular and sub-
cellular mechanisms promoting the development of a disease may be of help not only in
the prevention, but also in the successful therapy and in eliminating the complications,
as well. The doctoral Program is dealing with research fields having outstanding signifi-
cance in adult cardiovascular morbidity and mortality and where the identification and
elimination of risk factors could prevent long-lasting impairments. In the pathogenesis of
cardiovascular diseases sodium homeostasis and its cellular regulation are of utmost
importance. Within the doctoral Program this question is dealt with in 3 sub-programs.
The research work is aimed to study the altered activity, structural changes and genetic
regulation of Na/K/ATP-ase enzyme in diseases accompanied by irregular sodium home-
ostasis. In insulin dependent diabetes mellitus the prevention of late complications: vas-
cular alterations and hypertonia are of cardial question. Two sub-programs are devoted to
study genetic, metabolic and haemodynamic risk factors in animal experiments and clinical
physiological examinations. The sub-program dealing with the correlation between chronic
renal diseases, cardiovascular alterations as well as uraemia and bone metabolism focuses
on the regulatory role of the kidney as regards vascular alterations and bone structure
deformities. The pre-term birth and treatments applied involve several late complications
and hazardous situations. The harmful side effects of oxygenization can be due to the
multiplication of oxidative radicals. This hypothesis has been considered as a possible
pathogenetic factor in several other diseases, too. The study of this theory in pre-term
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babies may provide explanations similarly valid in other systems, in a wider sense, as well.
The investigation of postnatal body composition, the hydrodynamic changes accompanied
by electrolyte movement may reveal several fundamental regularities. This sub-program
offers a completely new approach by using multifrequency bioelectric impedance analy-
sis. The additional four sub-programs seem to be heterogeneous, however, they have one
common aspect, namely, all of them are aimed to detect risk factors thereby improving
life’s quality. The investigation of the connatal urinary tract malformations in neonates
and pre-term babies, in addition to the discovery of basic facts, has directly practical sig-
nificance: to determine the optimal time and technique of surgical intervention. The
number of infantile atopic airway diseases shows an increase proportional with the envi-
ronmental pollution pointing out the importance of getting to know the natural course
and pathomechanism of the disease. The questions of paediatric gastroenterology deal
with the immunologic correlation existing between food allergens and intestinal diseases.
The deeper knowledge of the pathophysiology of childhood epilepsy syndromes and pri-

mary headache disorders may result in a better life quality in adulthood.

Titles of research projects

Pediatric gastroenterology

Study of inflammatory mediators in pediatric migraine and epilepsy
caused by limbic encephalitis

The role of haemodinamic and genetic factors in the pathomechanism
of acute and chronic allograft nephropathy

Examination of genetic variability in type 1 diabetes mellitus.
Detection of genetic linkage

Effect of anesthesy and operative intervention to the immune system
Role of seasonal anc circadian rhythmicity in the development of
chronic complication and progression of diabetes mellitus

Genetic, haemodynamic and metabolic risk factors and molecular
pathogenesis of the development of diabetic nephropathy
Diagnosis, prevention and treatment of infections following trans-
plantation

Cardiovascular effects of renal failure and transplantation in child-
hood

Cardiovascular disorders and renal failure. Possibilites for the
preventive options in renal hyoparathyreoidism and osteodystrophy
in the early phase of renal failure

Studying of pathomechanism, genetic background an therapy of
chronic allograft nephropathy

Use of hypothermy in the treatment of hypoxic-ischemic encephalo-
pathy of neonates

Pediatric liver diseases. Hereditary metabolic diseases
Examinations of factors influencing the morbidity and mortality of
pediatric intensive carefocus on the carbohydrate metabolism
Functional immunological studies in pediatric diseases

Functional immunological studies in pediatric diseases
Significance of functional genomic examinations in the early and
late complications of premature babies
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Supervisors
Andras Araté
Viktor Farkas
Andrea Fekete

Rébert Hermann

Istvan Kocsis
Anna Korner

Laszl6 Madacsy
Gyorgy Reusz
Gyorgy Reusz

Andrés Szabé

Attila Szabé
Miklés Szabé

Laszl6 Szényi
Péter Toth-Heyn

Andrés Treszl
Tivadar Tulassay
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Molecular biological examination of the ischemic injury of the Adam Vannay
kidney

Role of adaptive immunity (T regulatory cells and lymphocyte Gébor Veres
markers) in different gastrointestinal disorders (inflammatory bowel

disease, celiac disease, allergic colitis)

Ph. D. students Supervisors
Maérta Bangd ft Miklés Szabo
Noéra Fanni Banki ft Andrea Fekete
Aron Cseh ft Barna Vasérhelyi
Orsolya Cseprekal ft (a) Gyorgy Reusz
Krisztina Fischer pt (a) Andrés Szab6
Agnes Jermendy ft Rébert Hermann
Dorottya Kelen pt Miklés Szabo
Eva Kis ft Gyorgy Reusz
Krisztina Lukécs ft Rébert Hermann
Krisztina Pasti ft Attila Szabé
Agnes Prokai ft Attila Szabé
Aniké Réka ft (a) Miklés Szabé
Erna Sziksz ft Andrés Szabd

Ph. D. candidates

Adam Balogh ft
Ilona Banyész ft
Antal Dezs6fi i
Krisztina Rusai ft
Alexandra Szab6 pt
Marina Varga i

Ph. D. graduates

Géza Miklo6s Bokodi ft
Léaszl6 Derzbach ft
Csaba Hermann i
Eva Karoly i
Janos Tibor Kis i
Andras Nobilis i
Bea Pészthy i
Gabor Rudas i
Beata Szebeni ft
Lészl6 Szényi i

a, absolutorium; pt, part-time; ft, full-time; i, individual

Supervisors
Barna Vasérhelyi
Andrés Szabo
Andrés Araté
Gyorgy Reusz
Endre Cserhati
Gyorgy Reusz

Supervisors
Barna Vasérhelyi
Barna Vasérhelyi
Laszl6 Madacsy
Gyorgy Reusz
Andras Treszl,
Tivadar Tulassay
Barna Vasérhelyi
Tivadar Tulassay
Tivadar Tulassay
Andréas Arat6
Andréas Arat6
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Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

GEZA MIKLOS BOKODI (2007)

Genetic polymorphism and the development of chronic lung damage
of the newborn

Supervisor: Barna Vasdrhelyi

Chronic lung damage of preterm infants is called bronchopulmonary dysplasia (BPD).

The risk factors for BPD are prematurity, disturbed lung development, systemic and local

inflammation as well as therapeutic interventions of the perinatal period such as mechan-

ical ventilation and inadequate nutrition. Furthermore, recent research highlighted the
potential implication of genetic polymorphisms, mainly single nucleotide polymorphisms

(SNPs) in BPD and the majority of its risk factors.

In our study we investigated the association of SNPs with BPD and ventilation character-

istics in low birth weight infants. We investigated TNFy G***A, IL-1p C**T, IL-6 G""*C and

IL-10 G'**2A SNPs and demonstrated that the carrier state of the TNFy G**A allele was

associated with a 40-hour longer period of mechanical ventilation (p=0.004) and an addi-

tional 36 hours of oxygen supplementation on average (p=0.0008). The association was
significant after its adjustment for perinatal risk factors for lung damage. Examining the

IFNy T**”*A and IL-12 p40 promoter GC/CTCTAA polymorphisms we found that IFNy***A

allele is overrepresented in LBW infants. Carriers of IFNy**”*T allele required mechanical

ventilation and oxygen supplementation for a 41% and 35% shorter period of time,
respectively, than those not carrying IFNy**T allele. Stepwise logistic regression analysis

revealed that carriers of IFNy***T allele are protected against BPD (OR[95% CI]: 0.35

[0.12-0.99]) and patent ductus arteriosus (0.43 [0.19-0.97]), while carriers of IFNy**"*A

allele are at higher risk of severe hypotension (3.40 [1.01-11.52]) and respiratory distress

syndrome (4.03 [1.30-12.50]). Some SNPs were associated with other perinatal complica-
tions with an impact on ventilation and BPD-risk. Carriers of IL-12 GC allele were protected
against pneumonia (0.32 [0.14-0.75]). Carriers of IL-12 CTCTAA allele were at higher risk
of developing necrotizing enterocolitis (2.37 [1.01-5.53]). Examining the ACE I/D and

AT1R A"C polymorphisms we did not detect any association between ACE and AT1R

genotype and BPD or ventilation characteristics.

According to our results genetic factors may play a role in perinatal lung damage. Identi-

fication of genetic risk factors may establish the possibility of indentifying infants at high

BPD risk and the targeted and individual prevenetion and treatment of the disease.

* Bokodi G, Treszl A, Derzbach L, Balogh A, Vasarhelyi B (2005) The association of the car-
rier state of the tumor necrosis factor-alpha (TNFalpha) —308A allele with the duration of
oxygen supplementation in preterm neonates. Eur Cytokine Netw 16: 78-80.

* Bokodi G, Derzbach L, Banyasz I, Tulassay T, Vasarhelyi B (2007) The association of Inter-
feron-Gamma T+874A and Interleukin-12 p40 promoter ctctaa/gc polymorphism with the
need for respiratory support and perinatal complications in low birth weight neonates.
Arch Dis Child Fetal Neonatal Ed 92: F25-29.

* Bokodi G, Derzbach L, Vasarhelyi B (2006) Deletion allele of angiotensin-converting
enzyme. ] Pediatr 149: 579.
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LASZLO DERZBACH (2007)

Genetic polymorphism of selection proteins and estrogen-receptors
in perinatal morbidities and in preeclampsia

Supervisor: Barna Vasdrhelyi

During my Ph.D. work I investigated the association between the polymorphisms of the

E-, P, L-selectin and estrogen receptor-a (ER-a) genes and perinatal morbidity and pre-

eclampsia. We enrolled 125 low birth weight infants in our retrospective study and we

determined the Ser128Arg polymorphism of the E-selectin, the Thr715Pro polymorphism
of the P-selectin and the Pro213Ser polymorphism of the L-selectin genes from dried
blood samples with PCR-RFLP method. We showed that carrier state of the mutant

(213Ser) L-selectin allele increases the risk of prematurity and bronchopulmonary dis-

plasy. In women with preeclampsia we found that the presence of the 715Pro P-selectin

allele was associated with an earlier onset of hypertension. In the background could
stand, that this polymorphism decreases the soluble P-selectin level, which has anti-
inflammatory properties.

We showed an association between the Pvull polymorphism of the ER-a gene and necro-

tising enterocolitis, ductus Botalli persistens, the lenght of oxygen supplementation and

intraventricular hemorrhagia in low birth weight boys. In girls we found no associations.

Theoretically, the Pvull polymorphism could be clinically significant only in male

neonates, who have lower estrogen levels. This could be one of the explanation for the

sex dependency of the perinatal complication.

We also investigated the role of the Pvull and Xbal polymorphisms of the ER-a gene in

preeclampsia. The “PP”/“XX” genotype combination occured frequently in severe pre-

eclamptic patients and the “xx” genotype was associated with lower risk for fetal growth
restriction. In the background could stand that in case of the “P” allele, the binding site of
the B-myb transcription factor is eliminated, therefore the expression of the ER-o decreases.

The relative estrogen deficit increases the resistency of the uterine vessels, which is part

of the patomechanism of preeclampsia.

The perinatal inflammatory process could be therapeutically influenced by immunomodul-

atory drugs. In my field of research I have collected preliminary data about the direct

effect of phosphodiesterase enzyme inhibitor pentoxifylline and estradiol on the L-

selectin, CD11b expression, phagocyte and burst function of neutrophile granulocytes

and monocytes. These drugs had no effect on the investigated immune functions in our in
vitro system.

* Derzbach L, Bokodi G, Treszl A, Vasarhelyi B, Nobilis A, Rigé ] Jr (2006) Selectin polymor-
phisms and perinatal morbidity in low birth weight infants. Acta Paediatrica 95: 1213—
1217.

* Derzbach L, Balogh A, Bokodi G, Vasarhelyi B, Rigo ] Jr (2007) The Ser128Arg E-selectin
and Thr715Pro P-selectin polymorphisms and severe preeclampsia. | Reprod Med 52:
815-818.

* Derzbach L, Treszl A, Balogh A, Vasarhelyi B, Tulassay T, Rigo ] Jr (2005) Gender dependent
association between perinatal morbidity and estrogen receptor-alpha Pvull polymorphism.
J Perinat Med 33: 461-462.
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CSABA HERMANN (2008)

Investigation of associations between genetic polymorphisms and
type 1 diabetes mellitus

Supervisor: Laszl6 Maddacsy

Type 1 diabetes (T1DM) is an autoimmune disease caused by multiple genes interacting with
non-genetic factors. Coeliac disease (CD) is characterised by severe inflammation of the
small intestine, which is triggered by gliadin. Prevalence of CD in type 1 diabetes mellitus
children is higher than that in nondiabetic children. The environment of the ongoing dia-
betic autoimmunity may be a stimulant to the development of CD, a disease that possesses
autoimmune features. The genes of the inflammatory proteins which contribute to the
development of T1DM, coeliac disease or both may contain certain polymorphisms.
These polymorphisms or combinations of polymorphisms might play an essential role in
the pathogenenesis of T1DM, CD or both by influencing the quality or the quantity of the
protein coded by the gene.
In our study we investigated the association between TNFa G**®A, IL-1p C***T, IL-6 C"*G,
HSPA1B A™¥G single nucleotide polymorphisms (SNP) and T1DM. We also investigated
the association between TNFa G**®A, TNFa G**A, CD14 C?*°T, TLR-4 A®*°G SNP-s, cer-
tain HLA-DQ haplotypes and coeliac disease in diabetic children.
We found an association between the joint presence of high TNFa (P**AA and AG) and
low HSP72 (*’AG and GG) producer genotypes in one hand and the risk of T1DM on the
other. Higher production of TNFa may contribute to the development/maintenance of
destructive insulitis and lower level of HSP72 makes B-cells less resistant to the autoim-
mune process, and hereby might contribute to the development of T1DM. We found an
association between IL-6 *G allele carrier state and older age-at-onset of T1DM, but only
in the presence of high IL-1p (***T allele carrier state) and TNFa producer genotypes. The
higher IL-6 production associated with the G allele in Langerhans islets, might have a
protective effect against the autoimmune process and might delay the destruction of the
B-cells. We found a significantly higher rate of carriers of TNFa A allele in the histol-
ogy-proven CD group than in the non-CD group. We found that in children with T1DM
the frequency of the high CD14 producer *°TT genotype was decreased, but in children
affected by both CD and T1DM the occurrence of the CD14 TT homozygous mutant geno-
type was not decreased. CD14 is an important factor of inflammation in coeliac disease,
but may have some protective effect in the pathogenesis of T1DM.

* Dezséfi A, Szebeni B, Hermann C, Kapitdny A, Veres G, Sipka S, Kérner A, Maddcsy L,
Korponay-Szabd I, Rajczy K, Araté A (2008) Frequencies of genetic polymorphisms of
TLR4 and CD14 and of HLA DQ genotypes in children affected by coeliac disease, type I
diabetes or both. ] Pediatr Gastr Nutr 47: 283-287.

* Hermann C, Krikovszky D, Vasdrhelyi B, Dezsdfi A, Maddcsy L. (2007) Polymorphisms of
the TNF-o gene and risk of celiac disease in T1DM children. Pediatric Diabetes 8: 138—
141.

* Hermann Cs, Krikovszky D, Fiist G, Kovdacs M, Kérner A, Szabé A, VannayA, Maddcsy L
(2005) Association between IL-6 polymorphism and the age-at-onset of type 1 diabetes.
Epistatic influences of the TNFa and interleukin-1f polymorphisms. Eur Cytokine Netw
16: 277-281.
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EVA KAROLY (2008)

A study of pathogenetic factors relating to lesions of the renal parenchyma
in children with urinary tract infection

Supervisor: Gyorgy Reusz

The most common disease entities in pediatric nephrology practice are urinary tract

infections (UTIs). It is well known that the risk of renal parenchymal lesions is increased

in UTIs. Progressive renal parenchymal lesions can lead to hypertension, pre-eclampsia in
pregnancy, renal insufficiency and end-stage nephropathy. Vesicoureteral reflux (VUR),

UTI at early age, delay in the treatment of UTI, and recurrant UTIs are known risk factors

in the pathogenesis of renal parenchymal lesions. The outcomes of pediatric UTIs and the

development of renal scarring are probably greatly influenced by genetic background.

The clinical data on the children with UTIs revealed an association with VUR in 48.5% of

cases, but other urinary tract anomalies also occurred significantly frequently. The fre-

quency of renal parenchymal involvement was 38.8%, it was very high (76%) in those
with high-grade VUR and in the patients with 3 or more episodes of pyelonephritis in the

history (62.9%).

The genetic examinations demonstrated that the HSP A1B(1267)GG genotype and the car-

riage of the HSP A1B(1267)G allele led to a susceptibility to uropathogenic infections and

predispose to renal parenchymal lesions.

Carriage of the TLR4(896)AG mutation and the TLR4(896)G allele is associated with an

enhanced risk of UTIs, and primarily characteristic of UTI patients without VUR. Our

data show that the carriers of this genetic variation are at high risk of urinary tract inflam-
mations also without anatomical anomaly of the urinary tract.

The ID and DD genotypes in the I/D polymorphism of the ACE gene were characteristic of

the high-grade VUR patients and those with renal parenchymal lesions.

Our clinical observations have provided Hungarian data confirming that the high-grade VUR

and recurrent UTIs significantly increase the risk of renal scar development in children.

TLR4 has a significant role in the recognition of the pathogens and the early immune

response, HSP72 with its repairing functions and the ACE gene polymorhisms with their

part in the renal fibrotic processes are probably also such predisposing factors of UTI and
the complex processes of later renal scarring due to the UTIs.

* Karoly E, Fekete A, Banki NF, Szebeni B, Vannay A, Szabo AJ, Tulassay T, Reusz GS
(2007) Heat shock protein 72(HSPA1B) gene polymorphism and toll-like receptor(TLR)4
mutation are associated with increased risk of urinary tract infection in children. Pediatr
Res 61: 370-374.

* Haszon I, Friedman AL, Papp F, Bereczki Cs, Baji S, Bodrogi T, Karoly E, Endreffy E, Ttari S
(2002) ACE gene polymorphism and renal scarring in primary vesicoureteric reflux.
Pediatr Nephrol 17: 1027-1031.

* Kdroly E (2007) Higyuti infectids gyermekek gondozdsa sordn szerzett tapasztalatok.
Hypertonia és Nephrologia 11: 85-90.
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JANOS TIBOR KIS (2008)

The role of the T cells in autoimmune type 1 diabetes mellitus

Supervisors: Andras Treszl, Tivadar Tulassay

Type 1 diabetes mellitus (T1DM) affects 1 in 400-600 people; the incidence of the disease
is rising worldwide. The T1DM is caused by the chronic autoimmune destruction of the
insulin producing p-cells. The exact etiology and the primary autoantigen is not known.
The autoimmune, chronic and progressive nature of the disease raised the possibility of
intervention, which can slow down or stop the destruction of the B-cells preferably as
early as possible in prediabetic stage. A lot of proofs were gathered about, that the T cells,
mainly the regulatory T cells and the natural killer cells have fundamental role in regulating
the autoimmune process.
We isolated human CD4+ T cells from healthy (H), from newly diagnosed T1DM (less
than 4 months -ndT1DM), from long term T2DM (more than one year 1tT2DM) patients.
We studied the gene expression of the CD4+ T cells with affymetrix gene chip, then we
confirmed the results with other genetic studies (PCR) and with checking it in protein
level (Western blot and FACS analysis), and with functional assay. The iNKT cells can
potentially regulate the all CD4+ T cell population. Thus we measured the frequency of
these cells, we isolated (from H, ndT1DM, 1tT1DM and ItT2DM patients) and cloned them.
We furthermore characterized the different subgroups and their function.
The all CD4+ T cell population gene expression pattern showed significant differences,
mainly in the regulatory genes of the immune signal and cell cycle. The ratio of the CD4+
iNKT cells significantly decreased among the 1tT1DM patients compared to the H and
1tT2DM patient groups. The cytokine production of the iNKT cells shifted to the harmful
direction in ndT1DM and in 1tT1DM groups. The differences in the all CD4+ T cell popu-
lation and the CD4+ iNKT cell subgroup, which has more potent regulatory function and
the changed cytokine production can be helpful to understand the immuno-pathogenesis
of type 1 diabetes mellitus. The clinical studies, modulating the T cells as well as the iNKT
cells, have already started. We hope that our results can help to these intervention trials.
* Kis ], Engelmann P, Farkas K, Richman G, Eck S, Lolley ], Jalahej H, Borowiec M, Kent SC,
Treszl A, Orban T (2006) Reduced CD4+ subset and Th1 bias of the human iNKT cells in
Type 1 diabetes mellitus. ] Leukoc Biol Mar 81: 654-62.
* Kis J, Engelmann P, Jalahej H, Orban T (2006) Az immunoldégiai prevencio lehetdsége 1-es
tipusu diabetes mellitusban. LAM 16: 771-773.
* Orban T, Kis ], Szereday L, Engelmann P, Farkas K, Jalahej H, Treszl A (2007) Reduced
CD4+ T-cell-specific gene expression in human type 1 diabetes mellitus. ] Autoimmun 4:
177-187.
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ANDRAS NOBILIS (2008)

The associationg of genetic polymorphism of angiotensin converting enzyme
(ACE I/D) and angiotensin II type 1 receptor (AT1R A1166C) with disturbed
perinatal adaptation in preterm infants born with very low birth weight

Supervisor: Barna Vasdrhelyi

Perinatal adaptation is a complex process with dramatic alterations in the function of
organ systems and metabolic processes. Along with these alterations the activation of renin-
angiotensin system also occurs. Disturbances of the activity of renin-angiotensin system
may have a role in the development of complications during perinatal adaptation in the
preterm neonate.
Genetic polymorphisms may have an impact on the functionality of renin-angiotensin
system. Most data are available concerning the I/D polymorphism of angiotensin converting
enzyme and A1166C polymorphism of angiotensin II type 1 receptor. The aim of our
studies was to investigate whether there is any association between carrier state of these
polymorphisms and risk of complications such as circulatory failure, ductus arteriosus
Botalli and acute renal failure.
We have enrolled preterm neonates born with low birth weight (1500 gram or lower).
Preterm neonates were grouped according to the presence of the investigated complica-
tions (i.e. infants with and without circulatory failure; infants with and without ductus
arteriosus persistent on the 5th postnatal day; infants with and without acute renal failure).
We determined the distribution of the investigated genetic polymorphisms in each group
and adjusted the observed associations for the known risk factors of the complications.
We have demonstrated that carrier state of D allele of angiotensin converting gene poly-
morphism is protective against circulatory failure; ductus arteriosus is closed before the
5th postnatal day in each infant carrying 1166CC genotype of angiotensin II type 1 receptor.
Carrier state of investigated polymorphisms was not associated with the risk of acute
renal failure.
We concluded that functional polymorphisms may have an impact on perinatal adapta-
tion and, therefore, some may enhance short term survival (although this hypothesis should
be verified with a larger patient number). Those polymorphisms were found to be protec-
tive against perinatal complications that have been linked with increased cardiovascular
morbidity and mortality in the adult. This finding raises the possibility that the observed
increased susceptibility of adults born with low birth weight to cardiovascular disease
may be the result, at least partly, of carrier state of some genetic polymorphisms.

* Nobilis A, Kocsis I, Téth-Heyn P, Treszl A, Schuler A, Tulassay T, Vasdrhelyi B (2001)
Variance of ACE and AT1 receptor gene does not influence the risk of neonatal acute
renal failure. Pediatr Nephrol 16: 1063—1066.

» Treszl A, Szabé M, Dunai G, Nobilis A, Kocsis I, Machay T, Tulassay T, Vasarhelyi B
(2003) Angiotensin II type 1 receptor A1166C polymorphism and prophylactic indo-
methacin treatment induced ductus arteriosus closure in very low birth weight neonates.
Pediatr Res 54: 753-755.

* Nobilis A, Szabé M, Kocsis I, Sulyok E, Tulassay T, Vasarhelyi B (2006) Angiotensin-con-
verting enzyme DD genotype is preventive against circulatory failure in very low birth
weight neonates. Acta Paediatr 43: 747-750.

o



almanac_2012 12/19/11 3:58 PM Page 116 $

116 School of Ph.D. Studies, Semmelweis University ® Aimanac

BEA PASZTHY (2007)

Psychosomatic characteristics of anorexia nervosa in childhood and adolescence

Supervisor: Tivadar Tulassay

Anorexia nervosa (AN) is a psychosomatic disease. According to the traditional diagnostic
criteria it is characterized by weight loss or a halt in weight gain, intensive fear from
weight gain, body image distortion and primary and secondary amenorrhea caused by
malnutrition. In the last few years the disease has started more at an early age and its
prevalence has increased.

In my doctoral work I tried to emphasize the complex, bio-psycho-social approach of this
disease with the unit of seemingly distant areas, such as anthropometrics, immunology
and family studies. I have studied three areas, which although use different research con-
ceptions and methods, help in the early recognition of the disease with better interpreta-
tion of potential somatic complications and effective therapeutic strategies. A diagnostic
threshold of AN is based on the severity of somatic changes such as the degree of weight
loss. The most appropriate parameter to define the limit for pathologic emaciation by
comparing body maturity and nutrition of AN adolescents with age-matched standards.
The conclusion is that in children and adolescents with eating disorder we can define
someone as being pathologically underweight more precisely utilizing the “difference
from the ideal body mass index (BMI)” parameter with the age-adjusted BMI percentile
values, as compared to the absolute BMI and difference from ideal weight parameters
used at present.

Contrary to general belief, AN patients, despite being severely underweight, are less
prone to infections except at the terminal stages of the disease. There have been no earlier
studies on the role of regulatory T cells in the immunmodulation associated with AN. In
this work we examined the ratio, function and cytokine producing ability of regulatory T
cells and their cell network along with the activation kinetics of CD4+ cells after different
in vitro stimulants and intracellular stains analyzed with the flow cytometric technique.
According to the measurements in adolescent AN patients the number and function of
regulatory T cells and the relative number of the subgroups of dendritic cells does not
change, and the reaction of monocytes to LPS is normal.

Based on these results, there are probably other regulating mechanisms responsible for
the immunologic changes observed in adolescent AN. However, we concluded that the
IL-2 production of CD4+ cells is decreased in AN. We found in our study that the gamma
interferon and IL-4 production of CD4+ cells in anorexia nervosa does not differ from the
healthy control group. We were the first to study the excitability of lymphocytes in AN
and the kinetics of calcium-flux after cell activation. We concluded, that the membrane
potential of circulating lymphocytes is normal in AN, however after activation it takes
twice as long to reach the maximal calcium level as compared to the healthy control
group. There is an association between the changes in activation characteristics and dif-
ferences in calcium-flux kinetics with the decreased IL-2 producing ability.

Development and persistence of eating disorders is a combined result of biological, psy-
chological and social factors. Of these factors, there is an increased role of social norms
regarding thinness, the behaviour and attitude of the parents in relation to body weight,
the fear, anxiety and depression of parents regarding their child’s eating disorder, family
connections, friends’ dietary habits and perceptions of body weight and body image.

o
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Several studies proved the multifactorial origin of eating disorders, where the family
environment plays an important role.
The familial interactions responsible for the development and persistence of AN were
studied. We were looking to determine whether there is a connection between the par-
ents’ symptoms of anxiety and depression and their child’s depressive symptoms along
with the objective and subjective characteristics of the child’s eating disorder. We also
examined—considering circular causality as one of the major elements of family therapy
—what the connection is between the child’s eating disorder and the parents’ mood and
anxiety. We can expand the evidence for the presence of circular causality—like enmesh-
ment, parental overprotection and increased anxiety level known from the literature to be
present in families with eating disorder—playing a role in the development of AN with
our family studies.
According to our conclusions, a decrease in the AN child’s body mass index increases the
anxiety of the parents and the depressive symptoms of the mother. The degree of the parents’
anxiety has an effect on the child’s eating disorder and also has an impact in the develop-
ment of depressive symptoms. The child responds to the increased parental anxiety with
further weight loss. There is a circular association between the depressive symptoms of
the AN patient and her parents’ reaction. It is proved that the family members have a
mutual impact on each other’s emotional state. We were able to identify with our study
the vicious circles lying between the child’s anorectic symptoms and the parents’ depression
and anxiety.
* Paszthy B, Svec P, Vasarhelyi B, Tary F, Mazzag ], Tulassay T, Treszl A (2007) Investigation
of regulatory T cells in adolescents with anorexia nervosa. Eur J Clin Nutr 61: 1245-1249.
* Svec P, Vasarhelyi B, Paszthy B, Korner A, Kovacs L, Tulassay T, Treszl A (2007) Do regu-
latory T cells contribute toTh1 skewness in obesity? Exp Clin Endocr Diab 115: 439—443.
* Paszthy B (2007) A gyermek- és serdiil6korban kezdéd6 anorexia nervosa szomatikus sz6-
védményei. Orv Hetil 148: 405—412.

GABOR RUDAS (2007)

The occurrence and the pathomechanism of cardiovascular autonomic
dysfunction in childhood renal failure

Supervisor: Tivadar Tulassay

My goal was to find some new ultrasound diagnostic methods to answer a few questions
(pathological and diagnostically) of some neonatal neurology diseases.

I divided my studies into two parts according the two major types of the neurosonography
used: (1) the measurement of the cerebral blood flow (CBF) by doppler method and (2) the
so-called 2D ultrasound examination of spine.

In case of the CBF examinations I used two kinds of the doppler spectrum analysis. At
first I used the so-called Résistance Index to exam the effect of dopamine on cerebral
blood flow in the sick preterm and term neonate. The background was, that dopamine has
been the drug of choice to combat hypotension in critically ill neonates. However, the
pathogenesis of intraventricular hemorrhage (IVH) and periventricular leucomalatia
(PVL) is almost certainly related to changes in CBF. Because autoregulation of CBF in
preterm neonates is impaired, enhanced responsiveness of these infants to the pressor
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effects of dopamine may put them at risk for the development of IVH and/or PVL. The
effect of the dopamine-induced homodynamic changes on CBF in the sick preterm infants
has not been clarified. In addition, we have had a suspicion, that the dopamine had a
direct, selective vasodilatory effect on the cerebral vasculature, too, and this can also lead
to IVH or PVL.

The aims of our study were to know (1) what is the Effect of low-dose dopamine infusion
on cerebral blood flow and autoregulation; (2) Does the dopamine has a direct, selective
vasodilatory effect on the cerebral vasculature?

The changes of the CBF velocity in the Anterior Cerebri Artery (ACA) as well as the cal-
culated RI were used to assess changes in CBF during the study by doppler method and
by calculation of the Resistant Index. All of the examinations were so called autocontroll
examination. Arterial blood gases, Htc, Heart rate, blood pressure (BP), and pO2 were
monitored as part of routine clinical care. The preterm and term neonate has had a clini-
cally indicated dopamine infusion (2—4 ug/kg/min).

Conclusions: (1) The administration of 2ug/kg/min dopamine did not induce significant
changes in BP or RI at either term or preterm neonates. (2) In contrast, 4ug/kg/min signifi-
cantly increased BP in both group. (3) We found an intact autoregulation of CBF at term
neonates. (4) In the preterm neonates we could find a not quite effective autoregulation of
CBF: the pressor effects of dopamine may put them at risk for the development of IVH
and/or PVL. (5) We could not find a significant selective vasodilatory effect of dopamine
on the cerebral vasculature.

During the next study (Changes of the CBF after asphyxia) I have used the so called Time
Average Peak Flow Velocity (TAPFV) Doppler spectrum analysis. The advantage of this
method, that the correlation between the Xe 133 clearence measurement of the CBF and
the TAPFV is 0.82.

The diagnosis of the asphyxia is not easy: the clinical picture quite often not typical, in
addition the patient often require ventilation and/or sedation. The 2D ultrasound and the
CT, during the acute period, are not informative. The MR (T2, Diffusion WI, ADC and MR
Spectroscopy) has a good sensitivity and specificity, but it is quite complicated and the so
called therapeutic window is very short. Another problem, that from clinical picture we
can not distinguish the acute (intrapartum) and the subacute (intrauterine) asphyxia.

I have worked out a new ultrasound diagnostic method, wich could detect much better
the asphyxia and the changes of the CBF, than all of the other formerly methods. How-
ever, have been raised, that the asphyxia has a quite long process, that is why I have
measured the changes of the CBF in the ACA and median cerebry artery (MCA) every 6
hours during the first 72 hours of life.

Our goals were: (1) With a new method to examine the changes of the CBF in the ACA and
MCA at asphyxiated and healthy term newborns during the first 72 hours of life; (2) To
examine whether the TAPFV a reliable method to make the diagnosis of the asphyxia, is it
a good prognostic factor and can influence the therapy?

I could determine that the asphyxia is—presumably—not a uniform disease. We can find
a diffuse hyperemia in the bigger parts of the seriously asphyxiated cases, but sometimes
—in the quite seriously ill patients—the CBF can strongly decrease. The hyperemia is
much longer as we believed formerly.

The measurement of the TAPFV can be a reliable diagnostic method, prognostic factor
and leader of the therapy.

In case of the asphyxia, by using different diagnostic methods—measurement of the
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TAPFV, amplitude integrated EEG and the MR—, presumably we could distinguish much
better the different form and phases of the disease and the therapy could become much
more effective.

The other group of the new neurosonographically methods belong to the 2D examinations.

With these methods I have made the examinations of the spinal subarachnoidal (SSA)

spaces in case of the posthaemorrhagic (PHH) and postinfectiosus hydrocephalus (PIH).

I have had the first publication about the changes of the echogenecity of the SSA in case

of PHH and PIH. In my opinion, the increased echogenecity of the SSA is a sign of the

blood and/or the arachnoiditis in the SSA and it can play a role in the development of the
progressive ventricular dilatation (PVD).

The next was a prospective, controlled study to evaluate the frequency and clinical signif-

icance of echogenecity in SSA at risk for PVD.

My conclusions were: (1) I could find echogenic SSA space after IVH III-IV (ca. 70-80%)

and after meningitis; (2) Echogenic SSA space could explain the discrepancy often ob-

served between the biological and chemical constitution of CSF from ventricular and
lumbar punctures and it has a strong influence on the next diagnostic and therapeutic
activity; (3) This change after the IVH—presumably—has a “filter” function, but in case of
the meningitis it has an “obstruction” result; (4) This change can play a role in the devel-

oping of the PHH or PIH, because in patients with echogenic SSA space I could find 90%

PVD after the bleeding or meningitis, and in contrast the patients without echogenic SSA

space I could find PVD; (5) Further studies are required to determine the role of the in-

creased echogenecity of the SSA space in the developing of the PHH or PIH.

Because of the last question I have decided to make a new study where I can follow the

spread of blood from IVH until the SSA space and a follow-up until the PVD can disap-

pear or shunt surgery is required.

The aims of the next study were to study the frequency and rate of spread of blood into

the SSA space and to evaluate the relationship of this findings and PHH.

Serial cranial and spinal sonography were made during the first day of life—before the

IVH—and 12-24 hours after the bleedings. During the next 8 weeks I have made a control

examination weekly. The control group has not had IVH.

That was the first publication of the visualization of spread of blood from ventricular system

into subarachnoid space after IVH. More than half of the cases within 12 hours I could

find the blood in the SSA space. I have had 7-9 weeks long fellow up of the increased
echogenecity of the SSA space. My results suggest that there is a strong correlation
between the echogenecity of the SSA space and post-hemorrhagic ventricular dilatation.

At last the so called Intracranial Compliance (ICC) examination, which was introduced in

Hungary by me. With ICC we can distinguish the PHH with a slit increased ICP from the

atrophia cerebri.

* Rudas G, Almdssy Zs, Varga E, Somogyvari Zs, Taylor GA (1997) Alteration on spinal fluid
drainage in infants with hydrocephalus. Pediatr Radiol 27: 580-582.

* Rudas G, Almdssy Zs, Papp B, Varga E, Méder U, Taylor G (1998) Echodense spinal
arachnoid space in neonates with progressive ventricular dilatation. A marker of non
communicationg hydrocephalus. AJR 171: 1119-1121.

* Rudas G, Varga E, Meder U, Pataki M, Taylor G (2000) Changes in echogenicity of spinal
subarachnoid space associated with intracranial hemorrhage: new observations. Pediatr
Radiol 30: 739-742.
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BEATA SZEBENI (2008)

Role of Toll-like receptors in the development of immunpathogenetic
gastrointestinal diseases

Supervisor: Andras Araté

Besides the central role of the adaptive immunity, innate immune responses may also
play an important role in the development of coeliac disease (CD), inflammatory bowel
disease (IBD) and necrotizing enterocolitis (NEC). Toll-like receptors (TLRs), CD14 and
caspase recruitment domain (CARD) 15 are key regulators of the innate immune system.
The aim of this study was to characterise the expression of TLR2, TLR3 and TLR4 in duo-
denal or colonic biopsy samples taken from children with CD or with IBD and controls.
Moreover, my aim was to evaluate whether single nucleotide polymorphisms (SNPs) of
CD14, TLR4 and CARD15 genes are associated with the risk of NEC in very low birth weight
(VLBW) infants.
We found higher TLR2 and TLR4 mRNA expression and protein levels in the duodenal
mucosa of children with treated CD and untreated CD than in controls. TLR2 and TLR4
mRNA expression and protein levels were even higher in the duodenal mucosa of children
with treated CD than in untreated CD. TLR2 and TLR4 mRNA expression and protein levels
were higher in the inflammed colonic mucosa of children with freshly diagnosed (fd) IBD
and relapsed (r) IBD compared to controls. In the non inflammed colonic mucosa of children
with fdIBD and rIBD, TLR2 and TLR4 mRNA expression and protein levels were similar
to controls. TLR2 and TLR4 mRNA expression and protein levels in either inflammed or
non inflammed colonic mucosa were similar in children with fdIBD and rIBD. No signifi-
cant differences were found in the prevalence of CD14 **T, TLR4 ***G and *'"**T and
CARD15 *722(, **1*T and 3020insC alleles between WLBW infants—with and without
NEC—and healthy term newborns. Furthermore I did not found any association between
genotype and prematurity or sepsis, which are important risk factors of NEC.
In summary, my results of increased expression of TLR2 and TLR4 even in treated CD may
indicate the primary role of these pattern recognition receptors (PRRs) in the pathogenesis
of CD. However, the non elevated expression of these PRRs in the non inflammed colonic
mucosa does not support their primary role in the development of IBD. Carrier state of the
tested CD14, TLR4 and CARD15 SNPs is not associated with the risk of NEC and other
perinatal complications in VLBW infants.

» Szebeni B, Szekeres R, Rusai K, Vannay A, Veres G, Treszl A, Arato A, Tulassay T, Vasar-
helyi B (2006) Genetic polymorphisms of CD14, Toll-like receptor 4, and caspase recruit-
ment domain 15 are not associated with necrotizing enterocolitis in very lowbirth weight
infants. | Pediatr Gastroenterol Nutr 42: 27-31.

* Szebeni B, Veres G, Dezséfi A, Rusai K, Vannay A, Bokodi G, Vasarhelyi B, Korponay-
Szabd IR, Tulassay T, Araté A (2007) Increased mucosal expression of Toll-like receptor
(TLR) 2 and TLR4 in coeliac disease. | Pediatr Gastroenterol Nutr 45: 187-193.
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LASZLO SZONYI (2006)

Alpha-1-antitrypsin deficiency in paediatric liver and immunological diseases

Supervisor: Andras Araté

The alpha-1-antitrypsin deficiency is associated with premature development of pulmonary
emphysema and in some cases chronic liver disease. The frequency of PiM allele, PiZ and
PiS alleles are 97.2%, 0.95% and 1.65%, respectively. Therefore, the hypothetical preva-
lence of PiZZ and PiSS homozygous alleles are 1:10526 and 1:6060, respectively. We esti-
mated the prevalence of mutant allelic forms in children with chronic liver disease and their
relation to clinical signs. The results showed that the alpha-1-antitrypsin deficiency is a
common inherited disease in Hungary. Its clinical picture is similar to that described in
the literature. A correct diagnosis requires knowledge of the serum level and the phenotype
of AAT, especially in the event of neonatal cholestasis and an elevated transferase activity.
We determined the AAT phenotype in cystic fibrosis patients with different types of hepa-
tobiliary involvement and establish whether the phenotype has any influence on the
severity of the liver disease in CF. The mutant alleles have no effect on the development
of the liver disease in CF patients.
AAT phenotype is not associated with the risk of primary IgA nephropathy (IgAN), but
might have an impact on disease outcome as well as on the risk of secondary IgAN.
The recipient’s Pi phenotype can change after liver transplantation. We observed a very
strange “Pi MZS” phenotype in a transplanted child. The alpha-1-antitrypsin is a glyco-
protein, therefore in congenital disorder of glycosylation (CDG) the picture of the isoelec-
tric focusing can change. This can be the first step to the proper diagnosis in CDG. Very
rare Pi variant can cause typical AAT deficiency with fatal liver disease and haemorrhage
cerebri in infancy.

* Horvath C, Szényi L, Mold K (1976) Preventive effect of Riboflavin and ATP on the terato-
genic effects of the phenothiazine derivate T-82. Teratology 14: 167-169.

* Somogyi Cs, Mdaté M, Szabd L, Szényi L (1982) Béta-lipoprotein, koleszterin, triglicerid
értékek egészséges budapesti gyermekeknél és fiatalokndl. Gyermekgydégydszat 33: 363—
368.

* Szabo L, Somogyi Cs, Szényi L (1983) Sziirévizsgalatok primer hyperlipaemidra myocardi-
alis infarctuson dtesett sziil6kben és utédaikban. Orv Hetil 124: 1245-1250.
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GASTROENTEROLOGY

Coordinator:

Zsolt TULASSAY M.D.,

member of the Hungarian Academy of Sciences
2nd Department of Internal Medicine

46 Szentkiralyi st, Budapest H-1088

Tel.: +36 1 266 0926, fax: +36 1 266 0816

E-mail: tulassay@bel2.sote.hu

Program overview

The importance of gastroenterological diseases is increasing, and because of their fre-
quency and complications, they are considered as one of the most menacing group of dis-
eases. This fact is confirmed by the out-patient and in-patient numeric data, as well as
morbidity and mortality indices. Gastroenterology has developed such a discipline that
combines the knowledge of different specialities. It includes the pathophysiological data
resulted from basic research, the results of clinical research and observations. The research
of the gastrointestinal diseases can be done by different approaches and different method-
ological possibilities. This interdisciplinar topic offers unprecedented opportunities for
scientific research. The achievements of last one and half decade resulted relevant changes
in several aspects of gastroenterology, and the conventional understanding of development,
progression and treatment of diseases had been changed. Despite of the undoubted results
several questions need to be answered and new questions are appearing. Gastroenterological
diseases can be the topic of wide-spread researches that fit to the scientific basis of public
health priorities.

Titles of research projects Supervisors
Intensive care in postoperative and septic conditions associated with ~Katalin Darvas
gastrointestinal disorders

Examination of proteolytic enzyme systems and cell kinetic para- Laszl6 Herszényi
meters in gastrointestinal tumors and digestive diseases

Novel factors in the development of digestive tract mucosal lesions Lészl6 Kopper

Pathogenesis of the Helicobacter pylori related diseases Laszl6 Kopper
Pancreas transplantation Rébert Langer
Examination of peripheral blood mRNA expression markers in Béla Molnar

patients with colorectal cancer

Link among exercise, glucose and lipid metabolism, exercise therapy Csaba Nyakas
in diabetes and obesity

Effect of exercise and food intake on the normal and pathologic brain  Csaba Nyakas
aging cell physiological processes

Pathophysiology of the alimentary system Laszl6 Rosivall
The role of pattern recognition receptors in non-alcoholic fatty Gyongyi Szabo
liver disease

Mechanisms of innate immune alterations in HCV infection and its =~ Gyongyi Szabd
modulation by alcohol use
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Toll-like receptor 4-mediated signaling in alcoholic liver disease Gyongyi Szabd
Hypoxia-inducible factor in alcoholic liver disease Gyongyi Szab6

Extrahepatic complications of chronic liver diseases: hepatic osteo-  Ferenc Szalay
dystrophy, autonomic neuropathy. Wilson disease gene mutations,
chronic C virus hepatitis and the liver disease associated

Inflammatory ibowel diseases and the osteopenia Miklés Szathmary
Application of video-endoscopic surgical methods in gastroenterology Tibor Tihanyi
Study of molecular factors deteremining the evolution of bone Jézsef Timar
metastasis
Inflammatory intestine illnesses and osteopenia Zsolt Tulassay
New factors the digestive system mucosa in the development of laesio  Zsolt Tulassay
Ph. D. students Supervisors
Gabriella Bekd pt (a) Ferenc Szalay
Katalin Leiszter ft Béla Molnar
Béla Lombay pt Ferenc Szalay
Janos Osztovits ft (a) Ferenc Szalay
Maria Padar pt Ferenc Perner
Rita Stangl pt Katalin Darvas
Sandor Szanté pt (a) Istvan Pulay
Julia Luca Szécs pt Péter Andréka
Rita Temesi pt(a) Tibor Tihanyi
Kinga T6th ft Béla Molnar
Gébor Valcz ft Béla Molnar
Zsolt Visnyei pt Ferenc Szalay
Ph. D. candidates Supervisors
Gabor Bognari i Lajos Flautner
Timea Csak ft Ferenc Szalay
Levente Ficsor ft Béla Molnar
Aniké Folhoffer (Kuczyné) ft Ferenc Szalay
Bernadett Lévay pt Lajos Flautner
Istvan Pregun i Léaszl6 Herszényi
Sandor Spisak ft Béla Molnar
Dominika Sz6ke ft Zsolt Tulassay
Viktor Sebestyén Varga i Béla Molnar
Ph. D. graduates Supervisors
Gyorgy Mikl6s Buzés pt Laszl6 Herszényi
Zsolt Tibor Csap6 i Rébert Langer
Orsolya Galamb (Udvardyné) ft Béla Molnar
Andrés Gydrffy ft Zsolt Tulassay,
Balazs Gy6rify
Istvan Hritz ft Léaszl6 Herszényi
Istvan Kisfalvi pt Gébor Varga

Andrés Ladanyi
Pal Miheller

Béla Molnar
Laszl6 Herszényi
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Zoltan Mihaly Péter i Zsolt Tulassay
Ferenc Sipos ft Béla Molnar

Viola Weszelits i Ferenc Perner

Zsolt Zéman pt Tibor Tihanyi

a, absolutorium; pt, part-time; ft, full-time; i, individual

Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

GYORGY MIKLOS BUZAS (2007)

Eradication of Helicobacter pylori infection in outpatient care

Supervisor: Laszl6 Herszényi

The doctoral thesis investigates the possibilities of Helicobacter pylori eradication in out-
patient practice. The subject is grouped in three topics.

My aims were: (1) First-, second- and third-line eradication of Helicobacter pylori infec-
tion in duodenal ulcer cases in prospective, controlled studies; (2) Meta-analysis of the
Hungarian and European results of eradication regimens; (3) Assessment of the quality of
life in functional dyspepsia.

Patients and methods: (1) 686 duodenal ulcer patients received first line, proton pump
inhibitor/ranitidine bismuth citrate + clarithromycin + either amoxicillin or a nitroimida-
zole for 7-14 days; 321 cases were enrolled in prospective, controlled, parallel-group studies,
365 patients were selected from the routine outpatient practice. Further, 134 cases with
persistent infection after the primary treatment received second-line triple regimens in a
crossover manner. Forty-one cases with resistant infection to the two previous regimens
were treated with quadruple combinations. (2) The results of the eradication studies pub-
lished in Hungary between 1993-2002 and that of European congress abstracts (1997-
2002/2004) were meta-analysed. The pooled eradication rates and odds ratios of the dif-
ferent therapeutic regimens was assessed. (3) The quality of life was determined using a
disease specific questionnaire translated and validated in Hungarian in 123 healthy per-
sons, 101 Helicobacter positive and 98 negative functional dyspepsia patients.

Results: (1) The primary eradication was successful in 75-80% of the cases, while the effi-
cacy of the second-line regimens was 62% and that of the third-line therapy in 58%. The
rate of eradication of the consecutive regimens was decreasing. (2) Meta-analysis of the
Hungarian and European publications showed that proton pump inhibitor/ranitidine bis-
muth citrate-based triple combinations achieve eradication in over 80% of the patients,
confirming the validity of the national and European consensus. (3) The quality of life is
impaired in functional dyspepsia. Eradication of the infection or cisapride treatment lead
to an improvement of the quality of life during the one-year follow-up period.
Conclusions: In outpatient care, a Helicobacter pylori infection could the eradicated with
first-line regimens in 80% of the cases. However, persistant infections still constitute a
therapeutic problem. Meta-analysis of the Hungarian and European studies showed that
the efficacy of the main regimens are similar, confirming the validity of the consensus

o
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recommendations. Assessment of the quality of life is a useful method for the study of

natural course of functional dyspepsia as well in observing therapeutic effects over time.

* Buzds GyM, Gydrffy J, Széles I, Szentmihdlyi A (2004) Second-line and third-Iine trial for
Helicobacter pylori infection in duodenal ulcers: a prospective, crossover, controlled study.
Curr Ther Res 65: 13-26.

* Buzds GyM, Jézan ] (2006) First-line eradication of Helicobacter pylori infection in Europe:
a meta-analysis based on congress abstracts, 1997-2005. World ] Gastroenterol 12: 5311—
19.

* Buzds GyM (2006) Quality of life in patients with functional dyspepsia: effect of a Helico-
bacter pylori eradication with pantoprazole, amoxicillin and clarithromycin or cisapride.
A prospective, parallel group, controlled study. Curr Ther Res 67: 305-307.

ZSOLT TIBOR CSAPO (2008)

Innovations in kidney transplantation

Supervisor: Rébert Langer

The author reviews his own clinical experiences and the international literature how to
expand the number of used kidneys for transplantation, to achieve longer functioning
graft and patient survival, and experimentally use topical for avoiding drug side effects.
In the case of an extended criteria donor dual kidney transplantation seems to be a good
solution. According to our 5 patients, 2 years graft and patient survival and graft func-
tions are good, especially for older recipients without major surgical complication. In the
case of donors under the age of 5 we used the kidneys separately as single transplants
instead of the most widely used en bloc transplants. We compared 38 pediatric kidney
transplants to 121 “ideal adult donor” (18-45 years of age) transplants. Without surgical
complications the pediatric kidney function was equivalent to that of “ideal” adult kidney
transplants not showing deterioration over time. There were no graft losses due to technical
reasons among pediatric transplants. Smaller pool of potential kidneys for transplant are
influenced with progressive arterial diseases—such as fibromuscular dysplasia—and
questioned to be suitable for transplants. Observing our 7 patients with FMD even count
with the only case we reported we think that the overall risk to the potential donor re-
mains unknown, the risk to the recipient is low compared with the potential benefits of
transplantation.

The author observed new immunosuppressant combinations to prevent the transplanted
organs in prematurely high risk ethnic groups. A concentration-controlled sirolimus-
cyclosporine-prednisone regimen in 470 patients reduced the incidence of acute rejection
episodes and increased 6-year graft survivals without an augmented toxicity profile. The
author was one of the first clinicians who used Campath-1H, if the rejection was refracter
to the usual therapy. Campath-1H is accepted in leukemia therapy and for induction due
to its broad immunosuppressive act. We used it as rescue therapy in 5 patients became
well tolerated, effective and relatively free of adverse events.

In an experimental study the author could prove significant wound healing impairment
effect of sirolimus in mice using daily 8 mg/kg sirolimus orally. He could document en-
hanced wound healing with the use of nucleotide topical especially in the first 2-6 days
in the same experimental settings.

o
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* Csapo Z, Forgacs B, Kahan BD, Podder H (2007) Kettls vese dtiiltetés — egy lehetéség a
transzplantdaciok szamanak novelésére (Double kidney transplantation—a method to
increase the donor pool). Magyar Sebészet 60: 90-95.

* Benavides CA, Csapo Z, Timmins K, Holley L, Katz SM, Van Buren CT, Kahan BD (2006)
Fibromuscular dysplasia recurrence after kidney transplantation: case report. Clin
Nephrol 66: 67-70.

* Csapo Z, Knight R], Podder H, Kerman RH, Katz SM, Van Buren CT, Kahan BD (2006)
Long-term outcomes of single pediatric versus ideal adult renal allograft transplants in
adult recipients. Clin Transplant 20: 423—426.

ORSOLYA GALAMB (UDVARDYNE) (2008)

mRNA expression analysis and classification of colonic biopsy samples
using oligonucleotide and cDNA microarray techniques

Supervisor: Béla Molndr

Despite tremendous progress in the past few decades, certain important aspects regarding
the diagnosis, therapy, and follow-up of CRC still remain unsolved. The high incidence
and not completely known pathogenetic background, origin, molecular biology of CRC
necessitate further research of this disease. In my Ph.D. thesis I searched for biomarkers of
the development of colorectal carcinoma, and performed gene expression analysis for colo-
rectal disease classification using whole genomic oligonucleotide and cDNA microarray
technology and colonic biopsy samples. I have established that the oligonucleotide whole
genomic microarray analyses of biopsy samples wholly fulfill the Affymetrix quality
requirements, are highly standard and reproducible. I have established that the Tagman
Microfluidic Card System which offers an opportunity for the analysis of the expression
levels of 96 genes on 10-100 samples, is particularly suitable for high-throughput, quick
and cost efficient RT-PCR validation of gene expression changes detected by microarrays.
I have shown that the sequential overexpression of osteopontin and osteonectin mRNAs
and proteins significantly correlates with the progression of the colorectal adenoma-dys-
plasia-carcinoma sequence. I have identified and validated by RT-PCR ten novel tissue
markers which show continuously increasing mRNA expression in line with the colorectal
adenoma-dysplasia-carcinoma transition. These are the following: tissue inhibitor of met-
alloproteinases-1 and -3, von Willebrand factor, interleukin 8, melanoma cell adhesion
molecule, thrombospondin 2, collagen 4A1, matrix Gla protein, interleukin 1 receptor
antagonist and calumenin. I have established that the prostaglandin D2 receptor and the
amnionless homolog are novel, validated sequentially downregulated markers of the colo-
rectal adenoma-dysplasia-carcinoma sequence. During my analyses, I have identified the
top 27, 13 and 10 genes associated with adenoma, CRC, and IBD, respectively. Using
whole genomic microarrays I have also determined the top100 most differentially ex-
pressed discriminatory genes which are suitable for molecular-based discrimination of
early (Dukes A and B stage) and advanced (Dukes C and D) colorectal cancer.
* Galamb O, Gydérffy B, Sipos F, Spisdk S, Németh AM, Miheller P, Tulassay Z, Dinya E,
Molndr B (2008) Inflammation, adenoma and cancer: objective classification of colon
biopsy specimens with gene expression signature. Dis Markers 25: 1-16.
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* Galamb O, Sipos F, Molndr B, Szke D, Spisdk S, Tulassay Z (2007) Evaluation of malignant
and benign gastric biopsy specimens by mRNA expression profile and multivariate statis-
tical methods. Cytometry B Clin Cytom 72: 299-309.

* Galamb O, Gydrffy B, Sipos F, Spisdk S, Németh AM, Miheller P, Dinya E, Molndr B,
Tulassay Z (2007) Vastagbél-adenoma, vastagbélrdk és IBD-specifikus génexpresszids
mintazatok meghatarozasa teljes genomszintii oligonukleotid microarray-rendszerrel.
Orv Hetil 148: 2067-2079.

ANDRAS GYORFFY (2008)

Systems biology: gene expression signatures and the regulation of transcription

Supervisors: Zsolt Tulassay, Baldzs Gyérffy

Microarray technologies provide tremendous information about the transcription activity
in normal and diseased cells and tissues. The resulting databanks can be mined by appro-
priate statistical methods to get insight into the expression changes of single genes. How-
ever, our knowledge regarding the common controlling networks for all of these genes as
a biological complex is relatively scarce.
During my Ph.D. studies I focused on these regulatory systems using in silico systems
biology tools. I have investigated both cis and trans transcription regulation. Among the
trans transcription regulatory elements I have investigated the role of transcription fac-
tors. Their role was investigated in correlation with doxorubicin and 5-fluorouracil resist-
ance using previously published chemotherapy-resistance associated gene lists. The E47
transcription factor was identified as a common transcription factor responsible for co-
regulation of gene expression signatures associated with doxorubicin resistance in breast
cancer. The modulation of the apoptotic machinery was identified as a key mechanism of
5-fluoruracil resitance.
The cis regulation was investigated focusing on antisense transcription. The antisense
expression was measured in 1182 mouse genes. Here, 43% genome-wide frequency of
antisense transcription was measured. Chromosomes 14 and 1 have a relatively high level
of antisense transcription compared to the other chromosomes. At high expression levels
an inverste sense-antisense gene expression correlation was observed. These results sup-
port the regulatory characteristics of antisense transcription in mouse genomes.
During these studies I have also executed a technological development for the diagnostical
measurement of microarray results. Here, a positioning system and an automated pipet-
ting system was developed. The positioning system has a 99% accuracy for spotting oligo
drops on a microscopic glass slide. The achieved results are briefly summarized in the
resuls section and are also included in two submitted patent applications.
* Gyorffy A, Surowiak P, Tulassay Z, Gyorffy B (2007) Highly expressed genes are associated
with inverse antisense transcription in mouse. | Genet 86: 103—109.
* Gyorffy A, Tulassay Z, Gyorffy B (2006) Computational analysis reveals 43% antisense
transcription in 1182 transcripts in mouse muscle. DNA Sequence 17: 422—430.
* Gyorffy A, Vasarhelyi B, Szoke D, Dietel M, Tulassay T, Gyorffy B (2006) Comparative pro-
moter analysis of doxorubicin resistance-associated genes suggests E47 as a key regulatory
element. Anticancer Res 26: 2971-2976.
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ISTVAN HRITZ (2008)

Immunohistochemical analysis of cell kinetics of the gastric- and esophageal
epithelium in response to various stimuli

Supervisor: Laszl6 Herszényi

Maintaining cell turnover is a key feature in organs with high metabolism such as gastric
mucosa and esophageal epithelium. Increased cell turnover may lead to tumor develop-
ment while the suppressed state results in mucosal damage and ulcer formation. Non-
steroidal anti-inflammatory drugs (NSAIDs) are one of the most widely used groups of
drugs. Although these compounds represent a very effective class of medicines, their use
is associated with a broad spectrum of untoward reactions, among the gastrointestinal
especially gastroduodenal complications are the most significant. Proton pump inhibitor
(PPI) co-therapy is considered as the best strategy in preventing gastrointestinal complica-
tions during NSAID treatment but there is limited information available on its effect on
gastric mucosal cell kinetics. To evaluate the effect of PPI co-therapy on gastric mucosa we
investigated epithelial cell proliferation, apoptosis, epithelial growth factor receptor
(EGFR)- and p53 expression in patients on chronic non-selective NSAID (ns-NSAID) or
cyclooxygenase-2 selective inhibitor (COX-2) treatment. While p53 expression is increased
and EGFR expression decreased, there is a trend towards increase of cell proliferation and
apoptosis in the gastric mucosa after chronic ns-NSAID treatment but the difference does
not reach statistical significance. Chronic administration of selective COX-2 inhibitors is
associated with increased cell proliferation and decreased EGFR expression of the gastric
epithelium but is not accompanied by increased p53 expression, while the apoptosis shows
a trend towards increase. These suggest that prevalence of NSAID gastropathy is likely
not due to an effect on gastric cell turnover, however PPI co-therapy normalizes the dis-
turbed cell kinetics irrespective of NSAID treatment used. Furthermore, six-month PPI
treatment alone does not significantly increase gastric epithelial cell proliferation and
EGFR expression and has no effect on apoptosis and p53 expression. Alterations can be
found only in the localization of immunohistochemical staining density during chronic PPI
administration confirming the safety features of these drugs.

Barrett’s esophagus (BE) is a condition in which the normal stratified squamous epithelium
is replaced by metaplastic columnar epithelium that predisposes to the development of 7
esophageal adenocarcinoma. Neoplastic progression in BE occurs by a multistep process
associated with early molecular and morphological changes. To evaluate the process of
malignant transformation of the esophagus we analyzed cell proliferation and p53 expres-
sion and expression of glutathione S-transferase (GST) and matrix metalloproteinase-9
(MMP-9) in the development and progression of normal epithelium, reflux esophagitis,
BE, dysplasia and adenocarcinoma sequence of the esophagus. Overexpression of p53 is
found to be typical in the malignant transformation of BE and increases with histological
progression. Cell proliferation of Barrett’s epithelium increases with progressive grades of
dysplasia and is linearly correlated with p53 expression. GST is downregulated, while
MMP-9 is upregulated in reflux esophagitis-BE-dysplasiaadenocarcinoma sequence of the
esophagus. These demonstrate that activation of cell proliferation and p53 protein accu-
mulation with simultaneous downregulation of GST and upregulation of MMP-9 may
play a crucial role in the multistep esophageal carcinogenesis. Secretory leukocyte pro-
tease inhibitor (SLPI) represents a multifunctional protein of the gastrointestinal mucosa
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exerting antimicrobial and anti-inflammatory effects. SLPI expression is generally induced
during inflammation; however H. pylori-mediated gastritis is associated with significantly
decreased antral SLPI levels. We have investigated whether SLPI downregulation of the
gastric mucosa represents a specific phenomenon of H. pylori infection or is rather generally
linked to gastric inflammation. In H. pylori-associated and lymphocytic gastritis the SLPI
immunostaining of the mucosa is strongly reduced and frequently almost not detectable,
while epithelial SLPI expression is not affected in NSAID-induced or autoimmune gastritis,
suggesting that SLPI downregulation is specifically linked to H. pylori infection and does
not just represent a general feature of gastric inflammation.

* Herszenyi L, Hritz I, Pregun I, Sipos F, Juhasz M, Molnar B, Tulassay Z (2007) Alterations
of glutathione S-transferase and matrix metalloproteinase-9 expressions are early events in
esophageal carcinogenesis. World ] Gastroenterol 13: 676—682.

» Wex T, Treiber G, Venerito M, Leodolter A, Peitz U, Kuester D, Hritz I, Krueger S, Roessner
A, Malfertheiner P (2006) Helicobacter pylori-induced downregulation of the secretory
leukocyte protease inhibitor (SLPI) in gastric epithelial cell lines and its functional relevance
for H. pylori-mediated diseases. Biol Chem 387: 893-901.

* Hritz I, Kuester D, Vieth M, Herszenyi L, Stolte M, Roessner A, Tulassay Z, Wex T, Malfert-
heiner P (2006) Secretory leukocyte protease inhibitor expression in various types of gastritis:
a specific role of Helicobacter pylori infection. Eur ] Gastroenterol Hepatol 18: 277-282.

ISTVAN KISFALVI (2007)

Effect of galanin and its analogues, M15, M35 and C7 and somatostatin
immunoneutralization on the gastrointestinal tract in human and
animal models

Supervisor: Gabor Varga

The complex mechanism of digestive, secretory, motility and excretory functions in the
gastrointestinal tract requires a very elaborated regulation involving neuropeptides, the
central nervous system and enteric neuronal system. So far over 50 gastrointestinal pep-
tides have been described, some of them are well characterized, like somatostatin. In case
of some recently discovered neuropetides, like galanin, we are still in the process of col-
lecting data about their effects and importance. By using modern techniques I studied the
effect of galanin and somatostatin in details on gastric acid and pancreatic enzyme secretion
in vivo. I described the effect of galanin and its newly developed potent antagonists on
gastrointestinal motility (in the stomach and small intestine). My data provide evidence,
for the first time, about the presence and effect of galanin in the human jejunum.

Galanin is a 29-amino-acid neuropeptide subsequently found to be widely distributed in
the central nervous system and most parts of the gastrointestinal tract. Galanin has been
suggested to have a wide range of biological functions in the central nervous system (CNS)
and in the gastrointestinal tract. The importance of galanin in food intake, cognition, pain
perception, aging and Alzheimer-disease stimulated a broad array of investigation focusing
on the brain and the central nervous system, but little is known about its effect on the reg-
ulation of gastrointestinal functions. The most potent galanin antagonists in the CNS are
the chimeric peptide analogues M15, M35 and C7. I was the first to study and publish the
effect of these antagonists on physiological gastrointestinal actions.
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I studied the effect of galanin, the putative analogues and somatostatin on the following
gastrointestinal functions: gastric acid and panreatic amylase secretion in vivo in rats, gastric
emptying in conscious rats, contractions of isolated rat and human jejunal smooth muscle,
I showed the presence of galanin immunoreactive nerve fibers in the human jejunum,
and finally, using somatostatin immunoneutralization I studied the involvement of endo-
genous somatostatin in the regulation of basal and stimulated gastric acid and pancreatic
enzyme secretion in vivo, in anaesthetized rats.
Results and conclusion: Galanin inhibited stimulated gastric acid and pancreatic amyse
secretion in a dose-dependent and reversible fashion. Galanin may have a physiological
role in the regulation of gastric acid and pancreatic enzyme secretion. M15, M35 and C7
analogues functioned as agonists, indicating that the peripheral galanin receptors in-
volved in the regulation of gastrointestinal secretory functions are distinct from those
originally found in the brain and spinal cord.

In conscious rats neither galanin nor its chimeric analogues affected the gastric emptying

of non-caloric liquids, indicating that galanin does not play a role in the regulation of

gastric emptying.

Galanin and acetylcholine were equally effective in stimulated the contractions of the iso-

lated rat and human jejunal muscle suggesting that galanin is a potent physiological regu-

lator of jejunal muscle contractions both in rats and humans. M15 and M35 acted as
galanin agonists.

The stimulatory effect of galanin on isolated jejunal smooth muscle contractions was not

inhibited by either atropine or tetrodotoxin indicating a direct effect on the smooth mus-

cle cells.

Our morphological studies (immunohistology) served as the first demonstration of the

presence of galanin immunoreactive neurons in the human jejunum. Galanin immuno-

reactive nerve fibers were found in all layers of the small intestine. The widely distrib-
uted galanin immunoreactivity in the human jejunum wall suggests the involvement of
galanin in the regulation of human intestinal functions (including motility)

The opposite effects of the galanin analogues in the gastrointestinal tract and in the cen-

tral nervous system (agonist versus antagonist effects) requires more attention and careful

administration of pharmacological agents affecting galanin responses in the future.

Immunoneutralization of somatostatin with a monoclonal antibody resulted in a consid-

erable increase in basal acid secretion independ on the type of anesthetics. Somatostatin

immunoneutralization, however, did not affect basal pancreatic amylase secretion but
significantly increased the previously stimulated (CCK-8 induced) amylase secretion.

Endogenous somatostatin mediates suppression of basal gastric acid secretion but not of

basal pancreatic amylase secretion. However, the stimulatory effect of somatostatin immuno-

neutralization on CCK-stimulated pancreatic enzyme secretion suggests that endogenous
somatostatin may be a physiological regulator of stimulated pancreas secretion.

* Scarpignato C, Kisfalvi I, D’Amato M, Varga G (1996) Effect of dexloxiglumide and spiro-
glumide, two new CCK-receptor antagonists, on gastric emptying and secretion in the rat:
evaluation of their receptor selectivity in vivo. Aliment Pharmacol Ther 10: 411-419.

* Varga G, Kisfalvi I, Kordds K, Wong H, Walsh JH, Solomon TE (1997) Effect of somatostatin
immunoneutralization on gastric acid and pancreatic enzyme secretion in anesthetized rats.
J Physiol (Paris) 91: 223-227.

* Kisfalvi I, Burghardt B, Bdlint A, Zelles T, Vizi ES, Varga G (2000) Antisecretory effects of
galanin and its putative antagonists M15, M35 and C7 in the rat stomach. Physiol (Paris)
94: 37-42.
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ANDRAS LADANYI (2008)

Detection of circulating tumor cells in the peripheral blood of solid tumor patients

Supervisor: Béla Molndr

A considerable body of evidence indicates that tumor cells are shed from a primary tumor
mass at the earliest stages of malignant progression. Some of these cells will travel via the
peripheral blood to sites anatomically distant from the primary tumor and form metas-
tases. As individual disseminated tumor cells present in low numbers, they can be occult
to standard methods of investigation. However, these circulating tumor cells (CTCs) are
understood to be a source of eventual lethal metastases, the major cause of treatment failure
in cancer patients.

Many studies have concluded that the presence of CTCs provides important prognostic

information predictive of disease-free and overall survival in various malignancies. By

contrast, other reports have found no statistically significant relationship between CTC
detection and prognosis. This discrepancy is most likely because even in metastatic

patients, the frequency of CTCs is extremely low (estimated to be in the range of 1-10

CTCs/ml of PB). We hypothesize that the issue of varying conclusions regarding the prog-

nostic significance of CTCs may be attributed to the technical difficulties associated with

the reliable detection of such rare events.

The main goal of our work was to develop and improve approaches for CTC detection in

the PB of cancer patients and to use this technology in patient studies to investigate the

prevalence and characteristics of CTCs. The aims were to build methods that provide

improved sensitivity and specificity of CTC detection while meeting the requirements of a

practical clinical CTC assay. Both cell-based and molecular methods of CTC detection

were investigated for areas of improvement. In addition, steps of pre-analytical and ana-
lytical procedures were dissected in order to identify potential sources of inaccuracy and
irreprocubility. The developed instrumentations and preparation methods were used to
investigate the prevalence of various rare cells, such as CTCs and Cytomegalovirus

(CMV)-infected leukocytes. Furthermore, together with four different European laboratories

a pilot study was conducted to assess the variation and inconsistencies of CTC detection

and to formulate the basis of a standardized, quantitative CTC detection protocol.

Results from our investigations provided novel insights into the molecular and cell-based

detection and quantitation of rare cells. Through the application of the procedures and

models described in this thesis a potentially more accurate assessment of level signals
may be obtained. This would facilitate the earlier diagnosis and more accurate therapy
monitoring of infectious and cancerous diseases.

* Kraeft SK, Ladanyi A, Galiger K, Herlitz A, Sher AC, Bergsrud DE, Even G, Brunelle S,
Harris L, Salgia R, Dahl T, Kesterson ], Chen LB (2004) Reliable and sensitive identification
of occult tumor cells using the improved rare event imaging system. Clin Cancer Res 10:
3020-3028.

* Ladanyi A, Sher AC, Herlitz A, Bergsrud DE, Kraeft SK, Kepros J, McDaid G, Ferguson D,
Landry ML, Chen LB (2004) Automated detection of immunofluorescently labeled cyto-
megalovirus-infected cells in isolated peripheral blood leukocytes using decision tree
analysis. Cytometry A 58: 147-156.

* Soong R, Ladanyi A (2003) Improved indicators for assessing the reliability of detection
and quantification by kinetic PCR. Clin Chem 49: 973-976.
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PAL MIHELLER (2008)

Pathophysiological background of bone metabolism in inflammatory
bowel disease

Supervisor: Laszl6 Herszényi

Elevated serum tumor necrosis factor alpha (TNFa) concentrations, as a common patho-
logical pathway has a major role in the pathogenesis of inflammatory bowel disease (IBD)
associated osteoporosis. Bone formation and bone resorption is coupled in physiological
circumstances, while these two mechanisms are uncoupled in IBD, especially in Crohn’s
disease (CD) (1). Current state of bone remodelling can be characterised by the ratio of
serum levels of bone resorption (beta crosslaps—bCL) and bone formation (osteocalcin—
OC) markers. Serum concentrations of receptor activator nuclear factor kappaB ligand
(sRANKL) and osteoprotegerin (OPG) are informative concerning the regulation of the
bone cells. Changes of these parameters are proved in IBD. Based on our data we con-
clude that in CD elevated OPG can reflect a contra-regulatory response to factors such as in-
flammatory cytokines or may indicate T-cell activation (2). Infliximab (IFX) has a beneficial
effect to the bone homeostasis in inflammatory and fistulizing type of CD as well. This
effect seems to be due to modification of OPG/RANK/RANKL system. IFX can influence
the effects of cytokines produced by the activated immune cells in the gut locally. Our
results show that there should be some other systemic effect of IFX to the bone homeosta-
sis in fistulizing CD (3). Beneficial changes of bone homeostasis after anti-TNFo. therapy
were more characteristic in patients responded to the therapy than in non-responders.

Direct relationship between anti-TNF therapy and OPG/RANK/RANKL system can be

supposed based on this fact.

* Miheller P, Mtizes Gy, Racz K, Blazovits A, Lakatos P, Herszényi L, Tulassay Z (2007)
Changes of OPG and RANKL concentrations in Crohn’s disease after infliximab therapy.
Inflamm Bowel Dis 13: 1379-1384.

» Miheller P, Muzes G, Zagoni T, Toth M, Racz K, Tulassay Z (2006) Infliximab therapy
improves the bone metabolism in fistulizing Crohn’s disease. Dig Dis 24: 201-206.

* Miheller P, Muzes G, Lakatos G, Mihaly E, Tulassay Z (2007) Repeated infliximab therapy
after serum sickness-like reaction in Crohn’s disease. | Emerg Med 32: 209-210.

ZOLTAN MIHALY PETER (2006)

Candida colonization and candidiasis of the esophagus in alcoholic
liver disease patients

Supervisor: Zsolt Tulassay

The incidence of disseminated Candida infection has dramatically increased in the last
few years. The colonizing fungal flora of the gastrointestinal tract is considered as the pri-
mary source of infection, disruptions of the integrity of gastrointestinal mucosa are portal of
entry of the organisms. Parallel to this, thanks to the alternative medicine as well, the interest
in Candida infection of the gastrointestinal tract increased.
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The most frequent manifestation of Candida infections of the gastrointestinal tract is eso-
phagitis. Since most Candida infections are considered to arise from the endogenous col-
onizing flora, my goal was to study the hardly ever examined esophageal fungal colonization.
As this was not investigated so far in alcoholic liver disease patients, while at the same
time alcoholic liver disease is a predisposing factor for fungal esophagitis, I performed my
research in this respective population. Due to the coherence of the colonization and fungal
infection, I also studied the barely examined questions of fungal esophagitis in alcoholic
liver disease, such as the complaints of the patients and the single-dose treatment.
Through our prospective study we found fungal esophagitis in 19.3% and fungal coloni-
sation in 22.5 % of the alcoholic liver disease patients. Compared to the control groups, the
rate of fungal infection was significantly higher, while there was no significant difference
in the rate of colonization. Fungal colonization and fungal esophagitis were significantly
more frequent in patients with fungi in their ororpharyngeal scrapings. Based on our results
this was the consequence of a common predisposing factor and it was not due to the fungi
drifted down from the pharynx.
Applying a more precise method than so far put in the practice, we concluded that the co-
lony number of the sample taken from the esophagus is not suitable for identifying colo-
nization.
Through our partially retrospective, partially prospective study we evaluated the com-
plaints of alcoholic liver disease patients with fungal esophagitis. We did not notice any
patient with odynophagia or dysphagia, symptoms which could draw the attention on eso-
phageal disease. In the lack of esophageal complaints the other symptoms do not help in
the setup of the diagnosis, neither in the raise of any suspicion. The proportion of symptom
free patients (13.7%) was meaningful.
Examining prospectively the single-dose fluconazole therapy we found it to be equally
effective as the 7-day treatment.
* Péter M, Sabau M, Bedé C, Péter Z, Mihaly K (1986) Contributii la studiul incidentei
fungilor conditionat patogeni in ape de riu. Revista medicala 32: 71-76.
* Péter M, Péter Z (1987) Studii experimentale privind persistenta levurii Candida albicans
in apa de riu. Bacteriologia, Virusologia, Parazitologia, Epidemiologia 4: 331-334.
* Péter M, Péter Z (1988) Experimentelle Studien beziiglich der Persistenz einiger fakultativ
pathogener Pilze im Flusswasser. Zentralbl Mikrobiol 143: 523-528.

FERENC SIPOS (2007)

Assay of changes in colonic epithelial cell kinetics in inflammatory bowel
diseases allowing for the histological activity of inflammation

Supervisor: Béla Molndr

The initial step of the pathogenesis of inflammatory bowel diseases (ulcerative colitis and
Crohn’s disease) is the loss of epithelial barrier function, which allows immunogenic factors
to penetrate into the deeper layers of the mucosa where they sustain a chronic inflammatory
process accompanied by active flares. Beside the specific symptoms of active inflammation
this longstanding inflammatory process subserves the development of malignant epithelial
changes. I studied the changes developing in paralell with the histological activity of
inflammation of such basic cell kinetical parameters (apoptosis, proliferation, tumor sup-
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pression, regenerative mechanisms, cell aging) that are responsible for the altered epithelial
barrier function. I showed that apoptosis and proliferation of colonic epithelial cells is
independent from the type of the disease, only increase in line with the degree of inflam-
mation. The inreased apoptosis indicates the vulnerability of the inflamed mucosa, while
the elevated proliferative activity is a regenerative response to active inflammation. The
elevated proliferation is already present in mild inflammation as well as the expression of
regenerative signals (growth factor receptors: EGFR, IGFR, HGFR) and anti-aging factor
telomerase. The function-lost p53 tumor suppressor protein expression is also increasing
in line with the inflammatory activity. The proliferative zone of the colonic epithelium
collects genetic harms of p53 in the active phase of inflammation, then in the long standing

mild phase of the disease the genetically impaired epithelial cells becoming apoptosis

resistant, surviving and imortalized starts pathological proliferation. With these charac-

teristics these cells make the opportnity of a later malignant transformation.

* Sipos F, Molndr B, Zdagoni T, Miheller P, Tulassay Z (2006) Inzulinszerii névekedési faktor
receptor, hepatocytaeredetii névekedési faktor receptor és telomeraz fehérje expresszié
colitis ulcerosdban [Insulin-like growth factor receptor, hepatocyte-derived growth factor
receptor and telomerase expression in ulcerative colitis]. Orv Hetil 147: 1835—-1841.

* Sipos F, Molnar B, Zagoni T, Berczi L, Tulassay Z (2005) Growth in epithelial cell prolifer-
ation and apoptosis correlates specifically to the inflammation activity of inflammatory
bowel diseases: ulcerative colitis shows specific p53- and EGFR expression alterations.
Dis Colon Rectum 48: 775-786.

* Galamb O, Sipos F, Fischer K, Tulassay Z, Molnar B (2005) The results of the expression
array studies correlate and enhance the known genetic basis of gastric and colorectal
cancer. Cytometry B Clin Cytom 68: 1-17.

VIOLA WESZELITS (2008)

The role of 3D CT-angiography in the evaluation of patients before
and after cadaver liver transplantation

Supervisor: Ferenc Perner

The goal of the study was to utilize the three-dimensional CT-angiography to assess the
hepatic vascular anatomy of patients being considered for liver translantation and to
determine the usefulness in patients who have undergone cadaver liver transplantation.
The 3D CT-angiography is an accurate and reliable method for assessing the hepatic arterial
anatomy of the recipients, the stenosis of the celiac trunc, the splenic artery anurysms,
the portal vein patency and the degree of the portal hypertension. A statistically sigificant
difference was noted between the basic types of hepatic arterial blood supply determined
by 323 recipients examinations and the types found by Michels dissection of 200 cadavers.
Technically successful 3D CT-angiography, as a non-invasive imaging modality can re-
place invasive digital angiography in patients being considered for liver transplantation.
The indications of 3D CT-angiography in liver transplanted patients always based on a
colour Doppler ultrasound examination. The diagnosis of the arterial complications was
more accurate by 3D CT-angiography. In the diagnosis of venous complications color
Doppler ultrasound was as accurate as 3D CT-angiography. In patients with decreased RI
values, 87.5% of 3D CT-angiography was positive for arterial vascular complications. In
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patients with normal RI values, the 61.9% of 3D CT-angiography was normal. A 3D CT-

angiogram can be viewed from several projections and has greater diagnostic possibilities

in the planning of interventional procedures. 3D CT-angiography is the next diagnostic
modality in the detection of vascular complications in patients after liver transplantation
following color Doppler US examination.

» Weszelits V, Doros A, Puhl M, Dabasi G, Gérog D, Nemes B, Perner F (2001) 3D CT angio-
graphy in patients before and after liver transplantation. Transplant Proceed 33: 1372—
1376.

* Harkanyi Z, Temesi M, Varga Gy, Weszelits V (1989) Duplex sonography in portal vein
trombosis. Surg Endosc 3: 79-82.

» Weszelits V, Harkdnyi Z (1988) A részleges zsirmdj ultrahang képe és differencidl diag-
nosztikaja. Orv Hetil 129: 1427-1430.

ZSOLT ZEMAN (2007)

Outcome of antireflux surgery based on quality of life assessment

Supervisor: Tibor Tihanyi

Background: Evaluation of quality of life (QoL) data and patient satisfaction to estimate
the outcome of laparoscopic fundoplication (LF) is nowadays an important issue. Aims:
(1) To develop a QoL questionnaire for patients with gastroesophageal reflux disease
(GERD) who have undergone LF; (2) To report the mid-term results of the surgical manage-
ment of GERD by LF and to evaluate surgical outcome, including QoL and patient satis-
faction. Methods: Development of the QOLARS questionnaire. We undertook a retrospective
analysis of 116 patients underwent LF for GERD in the 1st Department of Surgery,
Semmelweis University between April 1994 and April 2002. The questionnaire consisted
of 50 questions (including the Visick score, EORTC-QLQ-C30, and a modified GERD-
HRQL). Outcome of antireflux surgery. We evaluated the outcome of QoL data of 41 patients
who underwent laparoscopic Nissen (n=30) or Toupet (n=11) fundoplication at our de-
partment of surgery between April 2002 and May 2003. QoL was measured by using the
QOLARS. Patients completed the questionnaire before surgery, 6 weeks, 1 year and 3
years after surgery. Results: Development of the QOLARS questionnaire. Internal-consis-
tency reliability was high (alpha value overall 0.95, dimensions 0.74-0.96). Using conver-
gent and divergent validity, construct validity was evaluated by examining Pearson corre-
lation coefficients between items and scales. Construct validity was demonstrated based
on observed correlations. Known-groups validity was upheld, as patients who experienced
more symptoms and patients who have higher Visick-scores reported worse QoL than
those with less symptoms or less Visick-scores. Outcome of antireflux surgery. The general
quality of life score, the heartburn score and satisfaction with current status improved
significantly 6 weeks after and showed further improvement by the end of the 1st post-
operative year and it remained stable 3 years after surgery. Conclusions: Our questionnaire
is a short and user-friendly instrument with excellent psychometric properties. It has
been found to be valid and reliable. QOLARS is a sensitive tool to assess surgical outcome
after LF. Quality of life response closely follows the clinical outcome of surgical treatment
reflecting its side-effects as well. Laparoscopic fundoplication provides effective and
durable relief of reflux in patients with GERD.
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» Zéman Zs, Rézsa S, Tarké E, Tihanyi T (2005) Psychometric documentation of a Quality-
of-Life Questionnaire (QOLARS) for patients undergoing antireflux surgery. Surg Endosc
19: 257-261.

» Zéman Zs, Rézsa S, Tihanyi T (2005) Antireflux miitéttel kezelt betegek életmindségének
értékelésére alkalmas kérddiv kifejlesztése és validdldsa. Orv Hetil 146: 215-221.

» Zéman Zs, Tihanyi T (2007) Quality of life and patient satisfaction after laparoscopic anti-
reflux surgery using the QOLARS questionnaire. Surg Endosc 21: 418-142.

PROGRAM 2/5.

DENTAL RESEARCH

Coordinator:

Gabor VARGA M. Sc., Ph.D., D.Sc.
Institute of Oral Biology

4 Nagyvéarad sq, Budapest H-1089

Tel.: +36 1 210 4415, fax: +36 1 210 4421

E-mail: varga-g@net.sote.hu

Program overview

The aim of this Ph.D. program is to select open minded, self-supporting applicants who
are able to acquire the knowledge of complex understanding of theoretical and clinical
state of the art in the field, and are able to use this knowledge in education and research.
Therefore, the Program prepares for the two different but not unconnected directions: it
focuses on the better understanding of physiological and pathological processes in the
oral cavity, as well as on the development and application of new therapeutic methods in
all branches of dentistry.

Titles of research projects Supervisors
Preventive program monitoring, risk factor evaluation using Jolan Banéczy
laboratory and clinical epidemiological methods

Examination of oral cavity manifestations using clinical and Jolan Bandczy

laboratory methods

Biological and clinical study and development of maxillofacial soft Jézsef Barabas
and hard tissue surgical techniques in rehabilitation

Comparison of imaging techniques Csaba Dobé Nagy
Effects of psychological-, electromagnetic- and heat stimulation on ~ Tibor Kéroly Fabidn
the expression and secretion of Hsp70 type stress proteins in

salivary glands

Role of vascular endothelium in the regulation of the oral circulation ~Arpad Fazekas
Role of sensory and autonomic nerve fibers in the development of ~ Arpad Fazekas
inflammation in the parodontium and the pulp

Driven parodontal tissue regeneration Istvan Gera
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The importance of screening of the oral human papillomavirus Péter Hermann
(HPV), and the role of the extracellular matrix and the tight junction
structure in the pathogenesis of tumours in the oral cavity

Diagnostic and therapeutic aspects in detistry supporting the Melinda Madléna
prevention and rehabilitation in diseases of the craniofacial region
Assessment of xerostomia with associated sicca symptoms and Krisztina Marton

evaluation of the minor salivary gland flow rates in different

conditions and diseases

Stomatological aspects of immunpathologic disorders Gébor Nagy
Study of the clinical progression and examination of extracellular Zsuzsanna Suba
matrix (ECM) components in oral squamous epithelial cancers

and in conditions preceding oral cancers

Histological integration of bone replacement and implanted Zsuzsanna Suba
materials in the oral region
Permanent teeth injuries and care Idiké Tarjan

Study of the molecular regulation of epithelial ion and fluid secretion = Géabor Varga
A human salivary gland model to study the molecular mechanisms Géabor Varga
of epithelial differentiation and for the development of gene im-

plantation techniques

Investigation of pediatric disease related orofacial disorders Andrés Végh
Salivary gland research Tivadar Zelles
Ph. D. students Supervisors
Judit Borbély pt Csaba Dob6 Nagy
Krisztina Cséplé ft Gyorgy Szabd
Marta Fiillop Papp ft Zsuzsanna Suba
Milan Gyurkovics ft Zsolt Lohinai
Anita Herceg pt Zsuzsanna Suba
Attila Horvath ft Istvan Gera
Maté Jasz pt Gébor Varga
Bence Kadar ft Gyorgy Szabd
Marianna Kétay-Kiraly ft Gabor Varga
Ferenc Koppany pt(a) Gyorgy Szabd
Imre Zoltan Kun pt Gyorgy Szabd
Mercedes Linninger pt Ida Nyarasdy
Adam Lérincz ft J6zsef Barabas
Szilvia Mihalyi ft Zsuzsanna Suba
Balint Molnar pt Gébor Varga
Doéra Szendr6i-Kiss ft Istvan Gera
Emese Szdke ft Tivadar Zelles
Ors Lehel Tollas pt Tivadar Zelles
Mihaly Vaszilké pt Zsuzsanna Suba
Ph.D. candidates Supervisors
J6zsef Blazsek i Gébor Varga
Irma Demeter ft Gébor Varga
Bedta Kerémi ft Arpad Fazekas
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Miklés Kovécs i Csaba Dobé Nagy
Ferenc Oberna i Gyorgy Szabd
Gabriella Ovari ft Istvan Gera

Emil Segatto pt Andrés Végh
Akos Sztics pt Gébor Varga

Ph. D. graduates Supervisors
Adrienn Barta ft Tivadar Zelles
Ferenc Déri i Istvan Gera
Gébor Fabian i Pal Fejérdy
Umberto Garagiola i Gyorgy Szabé
Szabolcs Gyulai-Gaal i Zsuzsanna Suba
Zsolt Németh i Zsuzsanna Suba
Marta Radnai i Istvan Gera
Csongor Suba pt Gyorgy Szabé
Norbert Velich ft Gyorgy Szabd

a, absolutorium; pt, part-time; ft, full-time; i, individual

Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

ADRIENN BARTA (2007)

Examination of amylase secretion in rat parotid gland

Supervisor: Tivadar Zelles

The present study investigated the secretion of salivary amylase under physiological,
pharmacological and pathological conditions, in vivo and in vitro. The concentration of
amylase secreted mainly by the parotid is an important diagnostic factor in certain salivary
diseases. The aim of our in vivo study was to investigate the relationship between parotid
isoamylase concentration in serum and parotid tissue in response to various stimuli.
Wistar rats were fed with standard laboratory chow and water was supplied ad libitum. In
the first experiment, after a 16-h fasting rats received (s.c.) 5 mg/kg pilocarpine or saline
(control group). In the second study, half of the rats were fed for 1 h and the other
received no food, after fasting. In the third experiment half of the rats were fed during the
experiment (2 h after the beginning of the dark period) and the other fasted in the last 2 h.
Pancreatic and parotid isoamylase levels in serum were separated by gel electrophoresis
utilizing their different physical-chemical properties. Amylase concentration was deter-
mined by using starch as a substrate. Our data show that such stimulation as pilocarpine
or feeding in the fasted state, as well as the spontaneous food intake during the nonfasted
state result in a decrease in parotid tissue amylase activity and a proportional increase in
serum levels of parotid isoamylase.

In conclusion, parotid isoamylase in the serum is also regulated by spontaneous food
intake. Amylase is an important digestive enzyme and diagnostic factor. It has antibacter-
ial effects among salivary proteins (e.g. mucin). In our in vitro study, the actions of endo-
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toxin on amylase secreting cell activity have been evaluated. Endotoxin (Escherichia coli
lipopolysaccharide; 3 mg/kg, i.v., 5 h) evoked nitric oxide synthase 2 (NOS2) induction in
the rat whole parotid tissue (assessed by Western blot and the citrulline assay) and in rat
isolated parotid acinar cells (assessed by Western blot and immunhistochemistry). On the
other hand it reduced basal and acetylcholine-stimulated amylase secretion from these
isolated cells. NG-nitro-L-arginine methyl ester (LNAME) (0.1 mg/ml, 4 days in drinking
water) did not affect amylase release under basal or acethylcholine-stimulated conditions,
either in control or endotoxin treated acinar cells. In conclusion, basal, acethylcholin-
evoked or endotoxin-treated amylase secretion from rat parotid acinar cells does not
appear to be modulated by endogenous nitric oxide.

* Barta A, Tarjan I, Kittel A, Horvath K, Pésa A, Laszlé F, Kovdcs A, Varga G, Zelles T, Whittle
BJR (2005) Endotoxin can decrease isolated rat parotid acinar cell amylase secretion in a
nitric oxide-independent manner. Eur ] Pharmacol 524: 169-173.

* Nagy A, Barta A, Varga G, Zelles T (2001) Changes of salivary amylase in serum and
parotid gland during pharmacological and physiological stimulation. | Physiol (Paris) 95:
141-145.

FERENC DORI (2008)

Effect of combined therapeutical methods on healing of intra-bony defects
in regenerative periodontal surgery

Supervisor: Istvan Gera

Several methods are available to enhance the healing and regeneration of periodontal tis-
sues after surgical therapy of intrabony defects. The main indications for the use of com-
bined regenerative procedures are the extent and morphology of the osseous lesions.

The six studies of the present dissertation focused on the clinical effect of different barrier
techniques, bone substitutes, enamel matrix derivatives and one growth factors containing
adjuvant used in various combinations on the healing of severe periodontal intrabony
impairments. Synthetic, xenogeneic and autologous materials were used in this random-
ized clinical studies. Mechanical barriers (polytetrafluoroethylene and collagen mem-
branes) for GTR, biological barriers/enamel matrix proteins (EMD), synthetic (f-TCP) and
xenogeneic (NBM) bone grafts and autologous platelet-rich plasma (PRP) were combined
in the test and control groups of the trials. Main clinical variable was the clinical attach-
ment level (CAL) and subsidiary the probing pocket depth (PPD), estimated at baseline
and after one year.

The summation of the results after the statistical analysis takes cognizance of the following:
(1) each of the eleven regenerative methods evaluated (ten combined procedures) leads to
significant CAL gain and PPD decrease; (2) using $-TCP or NBM with EMD or with PRP +
GTR and GTR’s, the differences between the parameters of the test and control groups
were not statistically significant; (3) in four studies was confirmed that the addition of
PRP to graft materials has not increased significantly the positive outcomes independent
from type of barrier or graft; (4) adding platelet-rich plasma to natural bone mineral no
benefit was observed from the point of view of the clinical variables; (5) the polypeptide
proteins of the platelet-rich plasma does not enhance the clinical regenerative effect of
enamel matrix proteins.
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In conclusion, the option of the periodontal surgeon between these methods depends mainly

on the defect morphology, the patient’s approach to the different types of materials, the

medical concept of the physician, technical possibilities and the clinical experience of
the periodontist.

* Déri F, Arweiler N, Gera I, Sculean A (2005) Clinical evaluation of an enamel matrix protein
derivative combined with either a natural bone mineral or beta-tricalcium phosphate. |
Periodontol 76: 2236-2243.

* Déri F, Huszdr T, Nikolidakis D, Arweiler NB, Gera I, Sculean A (2007) Effect of platelet
rich plasma on the healing of intrabony defects treated with a natural bone mineral and a
collagen membrane. ] Clin Periodontol 34: 254-261.

* Déri F, Huszdr T, Nikolidakis D, Arweiler NB, Gera I, Sculean A (2007) Effect of platelet
rich plasma on the healing of intrabony defects treated with an anorganic bovine bone
mineral and expanded polytetrafluoroethylene membranes. | Periodontol 78: 983—990.

GABOR FABIAN (2008)

Reasons, prevention and treatment possibilities of dental fear with special
regards to the orthodontic and pedodontic practice

Supervisor: Pal Fejérdy

Our results indicated increased dental fear scores of adults and children in- and outside
the borders of Hungary compared to West European and North American values. Further-
more in the case of adults the structure of dental fear seems to be similar to that of odonto-
phobics. Gender, age, level of anxiety, and marital status (adults only) significantly influ-
enced the dental fear scores of both adults and children. Beside these, the dental fear levels
of the surrounding people, the contact with parents (especially with the mother), and the
level of acceptance, affection and love towards the children in their families are also highly
important factors related to dental fear. Quality of the dentist, perfect communication,
pain-free treatment, and avoidance of traumatising, rough, fearful and defective dental
treatments are also important influencing factors. The decrease of time pressure of dental
treatment are needed to optimise the above treatment-related factors. In some cases there
are deeper psychological factors as a cause of dental fear, such as regressive phenomena
and the conflict of transitoriness of humans.

Prevention should be based on the elimination of the predisposing factors, and optimising
the dental treatment based on the above. Maintenance of oral health, screening and recog-
nition and special care of risk patients are also crucial. For screening several scales and
surveys translated into Hungarian (DAS, DFS), introduced (background) and investigated
(DBS) in our studies are useful instruments. For special care of risk patients hypnotherapy
is a possibly good tool. The most important target populations are the ones below 16
years, because their attitude toward dentistry is still under maturation. But other popula-
tions should also be taken into consideration.

In the therapy the detailed diagnosis is crucial. For this purposes the instruments men-
tioned above (DAS, DFS, background and DBS) are also highly useful. Based on appropri-
ate diagnosis, hypnotherapy is a good tool for treatment also in case of high dental fear
values. But the deeper psychological relations of dental fear should be taken into consid-
eration during treatment. Because of this, dentists need not only practical knowledge of
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hypnotherapy but a high level of related psychological knowledge and consultation with

other professionals as well.

* Fabian TK, Fabian G (1998) Stress of life, stress of death: anxiety in dentistry from the
viewpoint of hypnotherapy. Ann NY Acad Sci 851: 495-500.

* Fabian G, Muller O, Kovacs Sz, Nguyen MT, Fabian TK, Csermely P, Fejerdy P (2007)
Attitude toward death. Does it influence dental fear? Ann NY Acad Sci 1113: 339-350.

* Fabian TK, Fabian G (2000) Dental stress. Pp 657-659 in: Fink G, Cox T, de Kloet ER,
McEwen BS, Rose NR, Rothwell NJ, Rubin RT, Steptoe A, Swanson LW (eds) Encyclopedia
of stress. Academic Press, San Diego.

UMBERTO GARAGIOLA (2007)

Biointegration of bone grafting materials and osseointegrated implants
in oral and maxillofacial surgery

Supervisor: Gyorgy Szabé

Two different studies have been performed. The objective of the former was to determine
whether donor site morbidity could be avoided by using pure-phase p-tricalcium phos-
phate (B-TCP). Bilateral sinus grafting was performed on 20 selected patients; p-TCP was
used on the experimental side, and autogenous bone was used on the control side. In each
patient, one side was randomly designated the experimental side. In 10 of the 20 patients,
the maxilla reconstruction included sinus grafting and onlay bone grafting. Implants were
placed 6 months after the procedure. Eighty bone biopsy specimens were taken at the
time of implant placement. Histologically and histomorphometrically, there was no sig-
nificant difference (p=0.25) between the experimental and control grafts in terms of the
quantity and rate of ossification. Comparisons with other studies reveal that p-TCP is a
satisfactory graft material, even without autogenous bone. The objective of the latter was to
verify if it is possible to use osseointegrated implants in Ectodermal Dysplasia Syndrome
(EDS) patients. Dental and surgical-implantological treatment for EDS patients may be very
complicated. Guided Bone Regeneration (GBR) membrane technique associated to bone
grafting was used to facilitate placement of osseointegrated implants in a guided prosthet-
ically position. Two groups with the same bony anatomical features were assessed. The first
consisted of 13 Ectodermal Dysplasia patients, where 66 implants together bone grafts
and membranes were inserted. In the second control group 120 implants with GBR were
placed in 20 patients. The implants were controlled at second stage surgery, and at a follow-
up of a 1 year, 2 and 3 years functional loading period. The results showed no statistically
significant difference in the osseointegration rate between the two groups. Despite ana-
tomical defects associated with decreased occlusal vertical dimension and the diminished
edentulous alveolar ridges, both in height and in width, osseointegrated implants, togeth-
er with GBR and bone grafts may be successfully used in EDS.
* Garagiola U (2003) Orthognathic surgery, osseointegration and adult orthodontics: multi-
disciplinary synergy to correct dentofacial deformities. Japan Ass Adult Orthod 10: 17-26.
* Mortellaro C, Garagiola U, Greco Lucchina A, Grivetto F, Milone G, Pappalardo S, Palmieri
A, Scorsone D, Sammartino G (2006) The use of silicon elastomer in maxillofacial rehabi-
litation as a substitute for or in conjunction with resins. ] Craniofac Surg 17: 152-162.
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* Szabé G, Huys L, Coulthard P, Maiorana C, Garagiola U, Barabds ], Németh Z, Hrabdk K,
Suba Z (2005) A prospective multicenter randomized clinical trial of autogenous bone
versus S-tricalcium phosphate graft alone for bilateral sinus elevation: histologic and histo-
morphometric evaluation. Int ] Oral Maxillofac Impl 20: 371-381.

SZABOLCS GYULAI-GAAL (2008)

Dento-alveolar surgical treatment of dental disorders and bone defects

Supervisor: Zsuzsanna Suba

Disorders of the teeth and jaws may cause many problems in the practical dentistry. The
aim of our work was to examine the therapeutic possibilities of dentition anomalies (hypo-
dontia, hyperodontia, retention) and jaw disorders. Clinical examination of bone regener-
ation stimulated by graft insertion was performed on experimental animals (Beagle dogs).
The qualitative and quantitative changes were evaluated by histologic and histomorpho-
metric methods.
2750 patients were included into the study with variable dentition anomalies of which
impacted wisdom and retention of the upper canine were the most frequent. In 365 cases
jaw cysts were surgically treated. The most frequent surgery was cystectomy, whereas
marsupialisation and cystostomy were rare. Small sized odontogenic tumors (predomi-
nantly odontomas) occurred in 33 cases. In 27 odontoma cases tooth eruption anomalies
were the complications. In edentulous patients elevation of the maxillary sinus base was
performed in 31 cases by Cerasorb and BioOss graft insertion. In the majority of cases one
stage technique was applied. However in several patients the bone replacement and the
implant insertion was performed in two steps. In the second step at the place of implantation
there was a possibility to gain a bone cylinder for histological examination.
In Beagle dogs the effect of Cerasorb and combined Platelet Rich Plasma (PRP) + Cerasorb
mixture was experimentally examined during the healing of extraction wounds. Histo-
logical and histomorphometrical results supported that in the early phase (6 weeks) the
PRP promoted a quicker bone regeneration. However, later the effect of the two types of
treatment equalized.
Our results support that dental surgery has a very important role in the cosmetical and
functional reconstruction of dental and jaw defects.
* Tarjan I, Gyulai-Gadl Sz, So6s A, Rézsa N (2005) Tuberculateand odontoma type super-
numerary teeth—a clinical report. ] Cranfac Surg 16: 1098-1102.
* Suba Zs, Balaton G, Gyulai-Gaal Sz, Balaton P, Barabas ], Tarjan I (2005) Cleidocranial
dysplasia. Diagnostic criteria and combined treatment. | Cranfac Surg 16: 1122-1126.
* Gyulai-Gadl Sz, Takdcs D, Barabds ], Tarjan I, Martonffy K, Szabé Gy, Suba Zs (2007)
Fogel6torési zavarokkal jaré vegyes odontogén daganatok. Fogorvosi Szemle 100: 65—69.
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ZSOLT NEMETH (2006)

The evaluation of the effectiveness of chemoterapy in oral cancer patients

Supervisor: Zsuzsanna Suba

The mortality rates of oral cancer of Hungarian men and women are by far the worst in
Europe. Apart from their self-destructive way of life, seeing a doctor at a late stage also plays
a part in this outstandingly high mortality rate.

After the initial diagnosis—in planning the treatment—one can mainly rely on clinical
tumor parameters (TNM). Treatment based on UICC staging, however, is not tailored to
the individual thus some patients are often under-treated whereas others are over-treated.
Thus there has been a demand to find independent prognostic and predictive factors
which would enable the clinician to set a more precise course for treatment, more specific
for the type of tumor the patient suffers from.

As a result of research it is known already that the decisive factor is not the number, posi-
tion or size of metastatic lymph nodes, but the invasion of the capsule. Similarly it can be
considered as an established fact that the vertical dimension, the depth of invasion of the
primary tumor is a lot more important than its size on the surface. Apart from classical
factors (TNM, localisation, grade, stage) other factors like capillary density, DNA content
of tumor cells, the expression of certain extracellular matrix proteins and a number of
other molecular pathological properties have an important role in setting up a prognosis
in international practice.

In the present investigations patients were evaluated partly in randomized prospective,
partly in retrospective studies.

It has been proven that the survival of patients responding with significant tumour regres-
sion to chemotherapy significantly exceeded that of patients only partially responding
to therapy.

After analysing the data of a large number of patients who underwent combined anti-
cancer therapy at our Department it has been noted that the best results are obtained with
the combined treatment of operable tumors, that is, in cases where the operation is fol-
lowed by chemotherapy or radiotherapy.

Upon investigating ECM proteins that play an important role in tumor progression and
metastasis formation it has been found that there was a positive correlation between the
expression of syndecan-1 and laminin-5 and tumor specific survival. Thus, these two fac-
tors are of a prognostic value. The changes in the expression of these two proteins during
neoadjuvant chemotherapy were also studied. It was found that if their expression in-
creased during chemotherapy that had a favourable effect on survival, thus it is an important
predictive factor.

The present studies have found that the decrease in the expression of surface laminin-5
and syndecan-1 suggests a bad prognosis. It has also been proved in the present studies that
an increase in stromal syndecan-1 expression is associated with quite bad survival rates.
High levels of the proteinases (MMPs) that have a role in dismantling the stroma sur-
rounding the tumor meant a bad prognosis in the present studies as well. It was also
investigated whether the level of these proteins changed as a result of chemotherapy and
whether this changed expression had any effect on survival or not. It was seen that in the
case of MMP-2 the low levels measured before chemotherapy had a significant positive
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effect on survival. This, however, could not be observed in the case of MMP-9. At the

same time decreasing MMP-9 levels during chemotherapy were associated with a signifi-

cantly better survival.

Finally, the ploidy of the tumor, the S-phase fraction and the ratio of the polyploid frac-

tion were determined before and after neoadjuvant chemotherapy. In the present studies

only the decrease of the S-phase fraction of all these parameters proved to have a signifi-
cant positive correlation with better survival.

Upon reviewing the results of the present studies the conclusion can be drawn that pre-

dictive factors are more important in treatment planning and setting up a prognosis than

“traditional” prognostic factors.

» Velich N, Vaszilké M, Csépl6 K, Szigeti K, Németh Zs, Barabas ], Szabé Gy (2006) Elséd-
legesen intraarterialis kemoterapidval kezelt mesopharynx-carcinomas betegek tilélési
kilatasai. Retrospektiv vizsgalat. Orv Hetil 147: 127-131.

* Nemeth Zs, Velich N, Ujpal M, Szabo G, Suba Zs (2005) The prognostic role of clinical,
morphological and molecular markers in oral squamous cell tumors. Neoplasma 52: 95—
102

* Nemeth Zs, Szigeti K, Mathe M, Szabo Gy, Velich N, Suba Zs (2005) Effect of induction
chemotherapy on the changes of laminin and syndecan expression in oral squamous cell
carcinomas. A prospective, randomized clinicopathological and immunohistochemical
study. ] Craniofac Surg 16: 205-212.

MARTA RADNAI (2006)

Periodontitis and preterm birth. Oral health status of pregnant women
in South-East Hungary

Supervisor: Istvan Gera

A case control study was undertaken to detect if initial localized chronic periodontitis
could be a risk factor for preterm birth and fetal growth restriction. The aim of the study
was also to assess the overall health status, including caries and periodontal status, and
microbial flora of gingival crevice, of pregnant women in South-East Hungary, and to
reveal the effect of demographic and socioeconomic status on this state.

Material and methods: Healthy, otherwise non-selected postpartum women were includ-
ed into the study. A preterm birth (PB) case was defined if a patient had a threatening pre-
mature event during pregnancy, preterm premature rupture of membranes, or sponta-
neous preterm delivery, before the 37th week of pregnancy, and/or the weight of the new-
born was less than 2500 g. Into the case group, 77 women were allocated, while 84 went
to the control group, all of whom had delivery after the 37th gestational week and with a
newborn weighing 2500 g or more. Demographic, socioeconomic status and known risk
factors, like smoking, alcohol consumption were recorded. Dental examinations were per-
formed in accordance with the WHO guidelines in the Department of Obstetrics and
Gynecology, University Szeged. Microbiological samples were taken from the three deep-
est pockets, and culturing according to appropriate protocol.

Results: A significant association was found between PB and initial localized chronic
periodontitis, the criteria being bleeding at 50% or more of the examined sites and having
at least at one site at a probing depth of 4 mm or more (p<0.001). The adjusted odds ratio
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for initial localized chronic periodontitis was 3.3157, 95% CI: 1.6418-6.6963. The average

weight of newborns of mothers with periodontitis was significantly less than in the

women without periodontitis (p=0.002). The DMFT index for the women examined was

12.45. Parameters of the periodontal status were the follows: mean plaque index 0.67, fre-

quency of calculus 21.07%, mean probing depth 1.67 mm and frequency of bleeding on

probing 37.80%. Caries and periodontal status were influenced by demographic and
socioeconomic status. Microbial findings showed a significant difference between the
case and control group.

Conclusions: The results support the hypothesis that initial localized chronic periodontitis

of pregnant women could lead to adverse pregnancy outcome and birth weight reduction.

* Radnai M, Gorzé I, Nagy E, Urban E, Novak T, Pal A (2004) A possible association be-
tween preterm birth and chronic gigivitis and/or early periodontitis. Pilot study. ] Clin
Periodontol 31: 736—741.

* Radnai M (Radnal M), Gorzo I, Nagy E, Urban E, Novak T, Pal A (2005) A possible associ-
ation between preterm birth and early periodontitis: pilot study (editorial comment).
Obstet Gynecol Surv 60(3): 150-151.

* Radnai M, Gorzé I, Nagy E, Urban E, Eller ], Novak T, Pal A (2005) Terhes nék karioldgiai és
parodontoldgiai dllapotanak felmérése. 1. A kariolégiai dllapot. Fogorvosi Sz 98: 53-57.

CSONGOR SUBA (2007)

Corrosion and surface analytical studies of anodically and thermically
surface treated Ti/TiO, osteosynthesis plates

Supervisor: Gyorgy Szabé

For the fixation of mandibular fractures, at the Department of Oral Surgery and Dentistry
at Semmelweis University, anodically and thermically treated Ti/TiO, osteosynthesis
plates are used.

The aim of the work was the study of the electrochemical reactions which may occur on
the surface of the anodically and thermically treated Ti/TiO, osteosynthesis plates under
the aggressive condition of the body.

The surface structures of the Ti/TiO, implants were analyzed by X-Ray diffraction, optical
microscopy and SEM methods. Electrochemical studies were performed on the samples
of anodically and thermally treated Ti/TiO, implants that were manufactured or removed
from patients after various periods of use. These studies involved examination of the Ti
discs and Ti/TiO, implants, by means of corrosion potential measurements, cyclic voltam-
metric measurements and electrochemical impedance spectroscopy. The electrochemical
results were statistically analyzed with Origin 6.1 program (1991-2000 OriginLab
Corporation).

The examination showed that the Ti/TiO, implant is polycrystalline material made of the
anatase polymorph. The anodically and thermically treated Ti/TiO, implants are corro-
sion resistant, electrochemically stable and behave as inert electrodes. The cyclic voltam-
metric measurements demonstrated that the TiO, layer forms a highly protective barrier
on the surface of Ti.

The author worked out a new method for tracking the minor local deteriorations in the
oxide layer which may appear on the surface of the osteosynthesis plates.
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Cyclic voltammetric and electrochemical impedance measurements point towards that

local deterioration are more probably due to the mechanical damages caused during the

surgeries. These sites were characterized by a continuous reformation and healing during
cyclization. On the SEM images precipitations are visible on the surface of the Ti/TiO,
implants. This demonstrates the spontaneous formation of a phosphate and hydro-phosphate

(apatite) layer in the living organism and the strong connection between the implant and

the body. The surface layer is covered with discrete precipitates and this layer can cover

or fill up the pores opened up in body fluid therefore ensuring an excellent protective
ability to the implant.

It was found that the results of the statistical estimation of the differently treated implants

were relevant.

The reported techniques appear to comprise a reliable method of study for an evaluation

of the long-term corrosion behaviour of implants.

* Suba C, Lakatos-Varsanyi M, Miké A, Kovacs L, Velich N, Kadar B, Szabé G (2005) Ano-
dosan és termikusan feliiletkezelt osteosynthesis lemezek korrézids vizsgdlata. Fogorv
Sz 98: 3-8.

* Suba C, Velich N, Turi C, Szabo G (2004) Surface analysis methods of biomaterials used
in oral surgery. Literature review. ] Craniofac Surg 15: 1-6.

* Suba C, Kovdcs K, Kiss G, Velich N, Kovdcs L, Kadar B, Szabé G (2004) Anédos oxidaciéval
feliiletkezelt Ti implantdtumok és az emberi szervezet kézotti kélesénhatas vizsgalata
feliiletanalitikai médszerekkel. Orv Hetil 145: 2085-2091.

NORBERT VELICH (2006)

Surface modification of titanium osteosynthesis plates by anodic and thermal
oxidation and its significance in implant-organism interaction

Supervisor: Gyorgy Szabé

Undesirable interactions with material transport may occur between an organism and the
titanium osteosynthesis plates used for the fixation of bone fractures.

The author studied the changes in this interaction between the body and implants caused
by the surface modification of the plates by anodic oxidation. Clinically detectable tissue
damage and clinical signs caused by the implants were investigated by a retrospective
clinical study, the roughness of the surface layer of implants was studied with cross-sec-
tional microscopy and the surface structure and material composition and the changes
thereof were studied with methods of surface analysis.

On the basis of the retrospective clinical study it was concluded that plates with a surface
treated by anodic and thermal oxidation did not cause clinically detectable tissue damage
(metallosis) and these plates were less frequently removed than other osteosynthesis plates
as compared to international literary data.

The microscopic investigation proved that the surface provided by anodic and thermal
oxidation covers the implant as a continuous layer.

Based on studies using methods of surface analysis it was concluded that the oxide layer
produced by anodic oxidation is in the form of TiO, and it does not change during inter-
action with the organism. The ratios of pollutants in the superficial oxide layer were
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determined and the changes of the same during interaction with the organism. The

amount of possible allergens in the superficial oxide layer was found to be significantly

less than on the surface of the basic metal. It was established that the original oxide layer is

120-150 nm thick, but the changes in the thickness could not be measured with the ex-

tremely sensitive methods of surface analysis.

Finally it was concluded that surface modification by anodic and thermal oxidation signif-

icantly reduces the undesirable interactions between implant and the human organism.

* Suba C, Lakatos-Varsanyi M, Miké A, Kovacs L, Velich N, Kadar B, Szabé G (2005) Ano-
dosan és termikusan feliiletkezelt osteosynthesis lemezek korrézids vizsgdlata. Fogorv
Sz 98: 3-8.

* Suba C, Velich N, Turi C, Szabo G (2004) Surface analysis methods of biomaterials used
in oral surgery. Literature review. ] Craniofac Surg 16: 31-36.

* Velich N, Nemeth Z, Suba C, Szabo G (2002) Removal of titanium plates coated with
anodic titanium oxide ceramic: retrospective study. | Craniofac Surg 13: 636—640.

PROGRAM 2/6.

CLINICAL HAEMATOLOGY

Coordinator:

Lidia SRETER M. Sc., Ph.D., D.Sc.

2nd Department of Internal Medicine

46 Szentkiralyi st, Budapest H-1088

Tel.: +36 1 266 0926, fax: +36 1 266 0816
E-mail: sreter@bel2.sote.hu

Program overview

Studies about the prognostic factors and complex therapies of haematologic disorders can
contribute to more efficient treatment of this patient group. The role of infectious agents
and environmental factors in the etiology of malignant lymphomas is a very interesting
and up to date field of research (e.g. post-transplantation. We will study the diagnostic use
of the methods of modern molecular biology and its efficiency in the follow-up control of
our patients, too. The pathogenesis of the thrombosis in malignancies and the frequency
of the cytokine gene-polymorphism and p53 mutations and their therapeutic importance.
The pathophysiological bases of the plasma cell-dyscrasies and their therapeutic implica-
tions are also part of our research. The bone marrow transplantation was a breakthrough
in the therapy of the malignant diseases. The hemopoietic stem cell transplantation can be
a model of the immunotherapy, and it may be studied well. The connection of the specific
immunological state after transplantation with the complications of the transplantation,
with the relapse of the disease and with the survival is still subject of investigation even
nowadays. The course of the development of the immunological tolerance after allogen
transplantation is still unknown either. The investigation of the haematologic disorders
can be the subject of the research, which belongs to the scientific bases of the public
health priorities because of the high frequency of oncohaematological disorders.
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Titles of research projects

Role of cytokine DNA polymorphisms in the pathogenesis of
malignant haematological diseases

Myeloprolferative disorders and their familial aspects
Immunohaematological aspects of malignant lymphomas

Role of growth factors and their receptors in the regulation of the
development and destruction of lymphoma cells

Possibilities of individualized therapy in pediatric malignancies
The possible role of neutrophil granulocytes in thrombosis
associated to neoplastic diseases

Study of liver injury following allogenic and autologous bone marrow
transplantation: Role of toxic and immunological factors

Human stem cell-membrane transport proteins and their alterations
during cell differentiation

Study of structure-function linkage in human ABC membrane
transport proteins

Role of growth factors and their receptors in the regulation of the
development and destruction of lymphoma cells

Role of infectious agents and environmental factors in malignant
lymphoid tumors

Role mesenchymal stem cells in the regulation of immune processes
Mesenchymal stem cells and regenerative medicine-stem cell therapy
in type 1 diabetes

Ph. D. students

Karolina Nemes ft
Marta Zubreczki-Hegyi ft
Adrienn Mohl ft

Ph. D. candidates

Valéria Dudics pt
Zoltan Gasztonyi pt
Krisztina Heltai i
Veronika Urban pt

Ph. D. graduate
Virag Vas ft

pt, part-time; ft, full-time; na, i, individual

Supervisors
Judit Demeter

Judit Demeter
Judit Demeter
Laszl6 Kopper

Gabor Kovacs

Raymund
Machovich

Tamas Masszi

Balazs Sarkadi
Balazs Sarkadi
Anna Sebestyén
Lidia Sréter

Ferenc Uher
Ferenc Uher

Supervisors
Moénika Cséoka
Gabor Kovacs
Tamas Masszi

Supervisors
Ferenc Uher
Lidia Sréter
Istvan Valyi Nagy
Ferenc Uher

Supervisor
Katalin Pal6czi
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Abstract of Ph. D. thesis successfully defended in 2006

VIRAG VAS (2006)

Apoptosis and a characteristic marker (CD 138) in multiple myeloma

Supervisor: Katalin Padléczi

Stem cells reside in customizing microenvironments (niches) that contribute to their
unique ability to divide asymmetrically to give rise to an identical and to a daughter cell
with distinct properties. We examined two potential stem cell fate regulator factors: the
Notch ligand Jagged-1 and an animal lectin, the Galectin-1.
We found that recombinant Jagged-1 immobilization on stromal layer or on Sepharose-4B
beads are required for the induction of self-renewing divisions of early haematopoietic
stem cells, tested in vitro in cobblestone area-forming cell assay and in vivo in competitive
repopulation assay. The free, soluble Jagged-1, however, has a dominant negative effect
on self-renewal in the stem cell compartment. In contrast, free as well as immobilized
Jagged-1 promote growth factor-induced colony formation of committed haematopoietic
progenitor cells. Therefore, we propose that differences in Jagged-1 presentation and
developmental stage of the Notch receptor-bearing cells influence Notch ligand binding
results towards activation or inhibition of downstream signaling. Moreover, these results
suggest potential clinical use of recombinant Notch ligands for expanding human haemato-
poietic stem cell populations in vitro.
The presence of gal-1 in the bone marrow has been detected but its role in the regulation
of haematopoiesis is unknown. In the present study, we have shown that low amount of
Galectin-1 increases the formation of granulocyte-macrophage and erythroid colonies on
a lactose-inhibitable fashion. In contrast, high amount of gal-1 dramatically reduces the
growth of the committed blood-forming progenitor cells as well as the much younger Lin-
cells and induces apoptosis, in a fashion that is independent of the lectin property.
The apoptotic effect of gal-1, however, depends on the maturation states of the cells,
because the most differentiated cells are the most sensitive and the stem cells are the less
sensitive for the growth inhibitory activity of the lectin. The gal-1 acts in a biphasic
manner on the bone marrow cells depending on its concentration.
* Vas V, Hajdu M, Pdléczi K, Uher F (2002) Alternative views of tissue stem cell plasticity.
Haematologia 32: 175-190.
* Uher F, Hajdu M Vas V (2003) Self-renewal and differentiation of hematopoietic stem
cells: a molecular approach. Acta Microbiol Immunol Hung 50: 3-21.
* Vas V, Szilagyi L, Pdléczi K, Uher F (204) Soluble Jagged-1 is able to inhibit the function of
its multivalent form to induce hematopoietic stem cell selfrenewal in a surrogate in vitro
assay. ] Leukocyte Biol 75: 714-720.
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PROGRAM 2/7.

CLINICAL ENDOCRINOLOGY AND ITS EXPERIMENTAL ASPECT

Coordinator:

Rudolf DE CHATEL M.D., Ph.D., D.Sc.
1st Department of Internal Medicine
2/A Korényi S. st, Budapest H-1083
Tel.: +36 1 313 0347

E-mail: dechat@bel1.sote.hu

Program overview

This doctoral program is aimed at the investigation of various disorders of the endocrine
system, further the role of hormones in cardiac diseases and in the pathogenesis of osteo-
porosis. Ph.D. students interested in these subjects are welcome to this programme,
where clinical investigation as well as basic science research is possible.

Ph.D. graduates Supervisors
Orsolya Dohén i Miklés To6th
Szilvia Mészaros ft Csaba Horvath
Ildik6 Pésa i Miklés Téth
Balazs Sarman ft Miklés Téth
Réka Skoumal ft Miklés To6th

ft, full-time; i, individual
Abstracts of Ph. D. theses successfully defended in 2006 and 2007

ORSOLYA DOHAN (2007)

Molecular characterization of an iodine transport defect (ITD) caused by
a Na*/I' symporter (NIS) mutation (G395R), and immunohistochemical
analysis of NIS protein expression in thyroid cancer

Supervisor: Miklés Téth

The Na*/I symporter (NIS) is a plasma membrane glycoprotein that mediates active iodide
uptake in the thyroid—the essential first step in thyroid hormone biosynthesis—and in
other tissues, such as stomach, salivary and lactating mammary glands. NIS plays key
roles in thyroid pathophysiology as the route by which I reaches the gland for thyroid
hormone biosynthesis, and as a means for diagnostic imaging and for radioiodide therapy
in thyroid cancer.

We investigated at the molecular level two conditions with absent or diminished thy-
roidal I uptake: (1) a NIS mutation (G395R) causing congenital iodide transport defect
resulting hypothyroidism; (2) differentiated thyroid cancer.
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(1) Several NIS mutations have been shown to cause I" transport defect (ITD), a condition

that, if untreated, can lead to congenital hypothyroidism and ultimately cretinism.

The study of ITD-causing NIS mutations provides valuable insights into the structure-

function and mechanistic properties of NIS. Here we report the thorough analysis of the

G395R NIS mutation. We observed no I uptake activity at saturating or even supersatu-

rating external I concentrations in COS cells transiently transfected with G395R NIS

cDNA, even though we demonstrated normal expression of G395R NIS and proper targeting
to the plasma membrane. Several amino acid substitutions at position 395 showed that

the presence of an uncharged amino acid residue with a small side-chain at position 395

is required for NIS function, suggesting that glycine 395 is located in a tightly packed

region of NIS. Substitutions of large amino acid residues at position 395 resulted in lower

Vmax without affecting Km values for I and Na*, suggesting that these residues hamper

the Na*/I- coupling reaction.

(2) We analyzed the Na*/I" symporter (NIS) protein expression in 57 thyroid cancer samples

by immunohistochemistry with high-affinity anti-NIS Abs. As many as 70% of these samples

exhibited increased NIS expression with respect to the normal surrounding thyroid tissue.

Most significantly, NIS was located in these samples either in both the plasma membrane

and intracellular compartments simultaneously, or exclusively in intracellular compart-

ments. This suggests that NIS is clearly expressed or even overexpressed in most thyroid
cancer cells, but malignant transformation in some of these 5 cells interferes either with
the proper targeting of NIS to the plasma membrane, or with the mechanisms that retain

NIS in the plasma membrane after it has been targeted. The results further indicate that,

in addition to inducing NIS expression in cases where it is absent (~30%), improvements

in 1311 radioablation therapy might result from promoting targeting of NIS to the plasma
membrane in the majority (~70%) of thyroid cancers.

* Dohdn O, Gavrielides V, Ginter CS, Amzel LM, Carrasco N (2002) A small and uncharged
amino acid residue at position 395 is required for Na+/I" symporter NIS activity. Mol
Endocrinol 16: 1893-1902.

* Dohan O, Baloch Z, LiVolsi V, Carrasco N (2001) Predominant intracellular overexpression
of the Na*/I" symporter (NIS) in a large sampling of thyroid cancer cases. ] Clin End
Metab 86: 2697-2700.

* Dohdn O, Carrasco N. (2004) Thyroidal iodide transport and thyroid cancer. Pp 221-237
in: Farid NR (ed) Molecular basis of thyroid cancer. Kluwer Academic Publishers

SZILVIA MESZAROS (2007)

Comparison of quantitative bone ultrasound and osteodensitometry in
different metabolic osteopathies

Supervisor: Csaba Horvath

The research has targeted the assessment of bone quality. Our work focused on bone quan-
titative ultrasound. Methodical researches and clinical evaluations and assays were done.
The thesis analyzes the data of almost 5900 patients. Our results allowed to conclude sev-
eral important statements, which could affect the everyday practice. For example diag-
nostic thresholds were assigned, based on fracture risk, which enabled the use of several
quantitative ultrasound devices. The methodical researches support the usefulness of the
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method following patients. Knowing the coefficient of variations the least significant changes
were defined and calculated for each device.
We assessed that quantitative bone ultrasound is able to discriminate between subjects
with normal, decreased and extremely decreased bone density, therefore the method is
appropriate to diagnose osteoporosis according to the WHO classification, based on bone
mineral density. We confirmed among Hungarian patients that quantitative bone ultrasound
at the heel is able to discriminate between fractured (at the limb) and non-fractured osteo-
porotic patients, independently from bone mineral density.

Our results suggest that different pathological changes are developed in bone tissue in

secondary osteoporosis and involutionry osteoporosis. Not only bone loss, but also deteri-

orate quality of bone tissue dominate the picture in the latter mentioned diseases. However,
in the previously mentioned disorders bone ultrasound have not shown apparent results.

In our researches we have examined the attenuation and speed of ultrasound in different

metabolic bone disorders. Our results confirm the hypothesis that BUA primarily associates

with bone density, and speed of ultrasound reflects bone strength, which is an important
parameter determining bone fragility. No other methods are available on measuring bone
strength in vivo, therefore our observations have clinical consequences.

* Mészdaros Sz, Berké P, Genti Gy, Hosszu E, Keszthelyi B, Krasznai I, Teremi F, Vargha P,
Horvath Cs (2000) Az alkarcsontok DEXA-mddszerrel mért agsvanyi csontstiriisége egész-
séges magyar nékben és férfiakban, I: pDEXA normalértékek és metodikai jellemzdk. Ca
és Csont 3: 76-84.

* Toth E, Csupor E, Meszaros S, Ferencz V, Nemeth L, McCloskey EV, Horvath C (2005) The
effect of intranasal salmon calcitonin therapy on bone mineral density in idiopathic male
osteoporosis without vertebral fractures—An open label study. Bone 36: 47-51.

* Csupor E, Toth E, Meszaros S, Ferencz V, Szucs ], Lakatos P, Horanyi ], Perner F, Horvath C
(2005) Is there any connection between the presence of kidney stones in primary hyper-
parathyroidism and the location of an underlying adenoma? Exp Clin Endocrinol Diabetes
113: 257-261.

ILDIKO POSA (2006)

Alterations in the physiology of the circulation and in cardiac action
in experimental diabetes

Supervisor: Miklés Téth

Diabetes is a disease with high morbidity/mortality in these days. Main cause of death is
some of the late complications developing in the cardiovascular system in many cases.
Diabetes itself can also induce considerable morphological/functional alterations. The
severity of these changes may further be influenced by the compounds used for the treat-
ment of the disease. The aim of the present study was therefore to investigate potential
cardiovascular side-effects of sulphonylurea compounds—applied in the treatment of
type 2 diabetes—in experimental diabetes, in different animal models. The objective of
further examinations was the enhanced arrhythmogenity characterizing diabetes:
arrhythmia-provoking effect of endothelin-1 was analysed in diabetic and locally hyper-
glycaemic dog hearts. Our results draw attention to the differences existing between indi-
vidual sulphonylureas and between their two generations concerning haemodynamic and

o



almanac_2012 12/19/11 3:58 PM Page 153 $

Clinical Medicine 153

metabolic effects, their arrhythmogenity, and to the variations in drug effects that should
necessarily be considered when medication is selected. Regarding their haemodynamic
effects, low daily dose compounds show similar influence, appearing more moderately in
case of glipizide. With respect to pyruvate/lactate metabolism—characterizing myocardial
nutrient and oxygen-supply—, glibenclamide was the one showing effects becoming more
beneficial in diabetes. Thus medication of diabetics should be determined individually in
view of their metabolic and cardiovascular state. If simultaneous digitalis treatment is
required, application of low daily dose sulphonylureas is advisable in blood glucose control.
During ischaemia application of glibenclamide, during reperfusion that of glimepiride is
recommended. In medication of diabetics with cardiopathic complications use of high
daily dose compounds should be avoided as far as possible; their incidental use requires
great caution. Investigation of the effects of endothelin-1 refer to the fact that in the course
of treatment counteracting not only hyperglycaemia, but also that of hyperinsulinaemia—
and those of other metabolic alterations—also should be attempted to moderate the elevated
constrictive and arrhythmogenic tendency of the cardiovascular system. Finally, the dif-
ferences observed in our experiments between the effects of the same compound in meta-
bolically healthy and in diabetic or locally hyperglycaemic state accentuate the necessity
of the accomplishment of studies concerning diabetes treatment also in diabetic state.
* Koltai MZ, Pésa I, Téth K, Pogatsa G (1994) Is the arrhythmogenesis depending on meta-
bolic state? Pp 677—-680 in: Haunso S, Kjeldsen K (eds) International Society for Heart Re-
search, XV European Section Meeting. Monduzzi Editore, Copenhagen.
* Pésa I, Kocsis E, Koltai MZ, Pogadtsa G (1996) A glimepirid haemodynamikai és a szivizom
laktat-anyagcseréjére gyakorolt hatdsa kutydn. Diabetol Hung 4: 87-94.
* Pogdtsa G, Koltai MZ, Pésa I, Kocsis E (1996) Vércukorcsokkentd sulphonylurea készit-
mények hatdsa az ischaemia, a reperfiizié és a strophantin okozta ritmuszavarokra. Cardiol
Hung 25: 5-10.

BALAZS SARMAN (2007)

Role of transcription factors in the pathomechanism of cardiac hypertrophy

Supervisor: Miklés Téth

The present work underlines important roles of nuclear transcription factors in the re-
modeling process in vitro and in vivo. In detail, the findings of our research are summa-
rized as follows.

The transcription factor nuclear factor-kB (NF-kB) has been implicated in cardiomyocyte
hypertrophy in vitro as well as in vivo. However, it is unknown if activation of NF-xB
plays a mandatory role in the hypertrophic process. Here we characterized the impor-
tance of NF-kB signaling in moderate and severe left ventricular (LV) hypertrophy in rats
with chronic pressure overload induced by angiotensin II (Ang II) infusion.
Administration of high dose of Ang II resulted significant increase in NF-kB activation.
PDTC, a specific inhibitor of NF-kB, diminished Ang IT induced LVW/BW ratio and growth
of cardiomyocyte cross-sectional area, without compromising LV systolic function. More-
over, PDTC abolished Ang II-induced cardiomyocyte apoptosis and interstitial fibrosis.
Lower dose of Ang II caused significant, but moderate LVH, however it did not accompa-
nied by increased NF-kB /DNA binding activity.
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In summary, our work demonstrates that NF-xB signaling is affected in the cardiac remod-

eling process in vivo, however, it is not involved in all stages of progression of maladaptive

LVH. While NF-xB activation may play a role in the advanced phase of remodeling, devel-

opment of moderate LVH is not dependent on NF-kB signaling. Moreover, these data support

the hypothesis that reducing LVH does not necessarily compromise the capability of the
heart to adapt to an increase in demands.

The signaling cascades that activate transcription factors during cardiac hypertrophy are

largely unknown. Our aim was to examine the role of mitogen-activated protein kinases

(p38 kinase, extracellular signal-regulated protein kinase, and c-Jun N-terminal protein

kinase) in the left ventricular wall stress-induced activation of GATA-4 DNA binding in

adult heart.

Isolated perfused rat hearts were exposed to elevated wall stretch by inflating a left ven-

tricular balloon. Gel mobility shift assays were used to analyze the transacting factors that

interact with the GATA-4 motifs of the B-type natriuretic peptide (BNP) promoter. Direct
wall stretch produced rapid, significant increased the levels of phosphorylated p38 kinase,
extracellular signal-regulated protein kinase, and c-Jun N-terminal protein kinase. The wall
stress-induced GATA-4 activation in the left ventricle and atria was abolished both p38
and ERK1/2 upstream kinase MEK1/2 inhibitor. In contrast, the inhibition of c-Jun N-ter-
minal protein kinase had no effect on the baseline or stretch-induced GATA-4 DNA binding.

In conclusion the present study demonstrates that both p38 and extracellular signal reg-

ulated protein kinase are required for the stretch induced GATA-4 binding in intact heart.

Finally, it seems that the activation of GATA-4 DNA binding by increased wall stretch is

dependent on Rho kinase but not protein kinase C.

* Sarman B, Skoumal R, Leskinen H, Rysd ], Ilves M, Soini Y, Tuukkanen ], Pikkarainen S,
Laké-Futoé Z, Sarman B, Papp L, deChatel R, Téth M, Ruskoaho H, Szokodi I (2007)
Nuclear factor-xB signaling contributes to severe, but not moderate, angiotensin II-
induced left ventricular remodeling. ] Hypertension 25: 1927-1939.

* Tenhunen O, Sarman B, Kerkela R, Szokodi I, Papp L, Toth M, Ruskoaho H (2004) Mitogen-
activated protein kinases p38 and ERK 1/2 mediate the wall stress-induced activation of
GATA-4 binding in adult heart. ] Biol Chem 279: 24852-24860.

REKA SKOUMAL (2007)

Role of vasoactive factors in animal models of pressure and volume
overload induced by hypertrophy

Supervisor: Miklés Téth

Clinical studies have shown that the presence of left ventricular hypertrophy is the most
powerful predictor for the development of heart failure, therefore exploring the signaling
mechanisms that stimulate myocytes growth is crucial to reduce the incidence of heart
diseases. Several lines of evidence have suggested that mechanical stress and neurohu-
moral factors promote cardiac hypertrophy in concert. However, it is uncertain if the
hypertrophic effects of norepinephrine (NE) and angiotensin II (Ang II) are direct or
require additional factors. Endogenous ouabain-like compound (OLC)—a Na*/K*-ATPase
inhibitor—has been shown to trigger hypertrophic growth in cell culture; however, the
significance in the hypertrophic process in vivo is unknown. Here we characterized the in-
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volvement of OLC in left ventricular (LV) hypertrophy induced by NE and Ang II infu-
sions in rats. Administration of NE or Ang Il resulted in an increase in left ventricular weight
to body weight (LVW/BW) ratio and in ANP gene expression. Adrenalectomy reduced
both basal and norepinephrine-induced increase in plasma OLC levels. LVW/BW ratio
was not modulated by adrenalectomy; however, ANP expression was blunted. Administra-
tion of exogenous ouabain further enhanced ANP gene expression induced by phenyle-
phrine in cultured neonatal rat ventricular myocytes. These data show that OLC as an
adrenal-derived factor may be required for the induction of left ventricular ANP gene
expression during the hypertrophic process.

The prevalence of cardiovascular diseases related to obesity and dyslipidemia has reached

epidemic levels in industrialized countries. Despite the magnitude of the problem, the

pathogenesis of myocardial dysfunction in obesity is not well understood. Long-term
dietary fatty acid intake alters the development of LV hypertrophy, but the signaling
processes linking cardiac hypertrophy and hyperlipidemia are obscure. We studied here
the role and the underlying signaling mechanisms of dietary fat intake in the early phase of
hypertrophic process. Our results show that dietary fat type modulates the early activation
of hypertrophic genes in pressure overloaded myocardium involving distinct activation of
activator protein-1 as well as mitogen activated protein kinase signal transduction path-
ways. Since the intake of saturated fats and plant seed n-6 polyunsaturated fatty acids has
been increased in Western-type diets, our results suggest that attenuation of the progression
of associated cardiac hypertrophy is likely to require the alteration of dietary fat profile.

» Skoumal R, Szokodi I, Aro ], Foldes G, G66z M, Seres L, Sarman B, Laké-Futé Z, Papp L,
Vuolteenaho O, Leppaluoto ], deChatel R, Ruskoaho H Téth M (2007) Involvement of
endogenous ouabain-like compound in the cardiac hypertrophic process in vivo. Life Sci
80: 1303-1310.

* Foldes G, Vajda S, Lako-Futo Z, Sarman B, Skoumal R, Ilves M, de Chatel R, Karadi I,
Toth M, Ruskoaho H, Lepran I (2006) Distinct modulation of angiotensin II-induced early
left ventricular hypertrophic gene programming by dietary fat type. ] Lipid Res 47: 1219—
1226.
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PROGRAM 2/8.

PHYSIOLOGY AND PATHOLOGY OF THE MUSCULO-SKELETAL SYSTEM

Coordinator:

Miklés SZENDRO M. D., Ph.D., D.Sc.

Department of Orthopaedics

27 Karolina st, Budapest H-1113

Tel.: +36 1 466 6611
E-mail: szenmik@orto.sote.hu

Program overview

The Ph.D. Program is designed for medical doctors who wish to be specialized in basic
science and clinical research of muscoloskeletal medicine, orthopaedics, trauma surgery
and rheumatology. Our aims are: to provide medical and science based students with
comprehensive knowledge in the field of orthopaedics and trauma surgery, and rheuma-
tology, and surgery of the bone and soft tissue tumors, to provide suitable environment
for clinical or biomechanical laboratory based research projects, to enable students for the
use of laboratory techniques such as classical histology, immunohistochemistry, collagen
typisation and to train students in modern biomechanical laboratory techniques, as gait

analysis.

Titles of research projects

Articular sport injuries of the knee

Development of assistive products for persons with mobility
impairments

Measurement in rehabilitation medicine

Application of high technology in rehabilitation

Role of psychosocial factors in the rehabilitation of patients with
bone fracture due to osteoporosis

Clinical and experimental examination of treatment options in
injuries of the articular loaded surface

Effect of orthopedic abnormalities and injuries on movement.
Orthopedic movement analysis

Importance of secondary conditions in the physical and re-
habilitation medicine process

Infection and autoimmunity in inflammatory diseases of the joints
Examination of synovial sarcoma SYT-SSX fusion gene products
in tissue cultures and xenografts

Clinical oncology in bone and soft tissue tumors

Non-surgical treatments of juvenile and aneurysmal bone cysts:
Sclerotization, cyst modelling and examination of cyst remodelling
Quality of life after the complex therapy of bone tumors
Occurrence and treatment (minimal surgical interventions) of
bone metastases

Recidival tumor forming ability, malignization in borderline bone
tumors
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Examination of prognostic factors in certain bone tumors
Replacement options in extensive bone defects, comparative study
of massive osteochondral homografts, autografts, endoporthesis
Biomechanical effect of percutaneous vertebroplasty in osteoporotic
vertebral fractures on the neighbouring vertebrae: clinical and
laboratory investigations

Histological and kinetic alterations in diseases and developmental
disorders of the locomotor apparatus
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Abstracts of Ph. D. theses successfully defended in 2007 and 2008

GAYANE BADALIANVERY (2008)

Phenotype/genotype of malignant tumor sin bone metastasis

Supervisor: Miklés Szendrdéi

Gene expression profile of metastatic lesions (bone metastasis) vs. primary lesions was
the goal of our investigations. EGFR and VEGFR-2 protein expressions as well as K-RAS
mutations were studied in samples derived from bone metastatic lesions parallel to their
primary tumours, which were derived from RCC, BRC and NSCLC.
EGFR and VEGFR2 protein expressions are hallmarks of clear cell renal cancer (RCC)
with questionable prognostic impact. Our studies demonstrated that the EGFR protein
scores were significantly reduced in bone metastasis of RCC due to reduction of EGFR
protein expression. The VEGFR2 protein-positive phenotype of clear cell RCC was rela-
tively frequent but it was lost in small group (35%) of bone metastatic patients.
The genotype of breast cancer (BRC) is considered to be relatively stable during tumor
progression, accordingly, determination of estrogen receptor and HER-2/neu status is cur-
rently based on the primary tumors. However, recent data including ours suggest that, the
gene expression profile of metastatic lesions could be different compared to that of the
primary BRC. The frequency of HER-2/neu in primary tumors was double as much as the
metastatic ones practically half of BRC cases with HER-2 positivity lost their genotype in
bone metastases whereas the HER-2/neu negative status was maintained during progression
to the bones. Comparison of corresponding primary and metastatic NSCLC tissues indicated
that down-regulation of EGFR was a rare event (<20%) compared to up-regulation in bone
metastases. On the other hand, K-RAS mutation status of the primary tumors does not
predict the status of bone metastatic tissue in NSCLC as we could detect all the possible
existing models including up-regulation, down-regulation and maintenance of K-RAS.
Collectively our studies on the metastatic progression of major human cancer types sug-
gests that determination of the phenol/genotype of the individual cancer must be repeated
if matastatic tissues are available since the expression of the common molecular targets of
therapies may differ form the one found in the primary tumors.
* Badalina G, Barbai T, Raso E, Derecskei K, Szendroi M, Timar ] (2007) Phenotype of bone
metastases of non small cell lung cancer: Epidermal growth factor receptor expression
and K-RAS mutation status. Pathol Oncology Res 13: 99—104.
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* Lorincz T, Toth ], Badalian G, Timar ], Szendroi M (2006) HER-2/neu genotype of breast
cancer may change in bone metastasis. Pathol Oncol Res 12: 149-152.

ZOLTAN DENES (2007)

Prevention, treatment and outcome of secondary complications during
the rehabilitation of patients with severe brain injury

Supervisor: Lajos Kullmann

Recovery from brain injury is not only determined by the primary injury but a very im-
portant element is the development of secondary complications which have a major role
determining the possibility of the achievement of available maximal functional abilities
and the quality of life of the patients and their family after rehabilitation. This is why during
medical treatment the prevention of secondary complications at least as important as the
prevention of primary injury. Following the acute care of patients with severe brain injury
most of the secondary complications are recognised and treated during rehabilitation.
After the acute care rehabilitation of patients with severe brain injury should be per-
formed in specialised centers with multidisciplinary team for different functional deficits
(physical-, cognitive-, communicational-, psycho-social impairments). Early and direct
admission from neurointensive unit to the rehabilitation centrum seems to be optimal for
best patient outcome (early intensive rehabilitation), because this lowers the chance for
the development of secondary complications.
The most frequent complications in patients with severe brain injury at admission in our
rehabilitation unit were: contractures (47%), pressure sores (35%), respiratory (14%) and
urinary tract infections (11%), malnutrition (20%) and immobilization. The functional
outcome was worse in the cases arriving with secondary complications during the same
rehabilitation period. The length of stay in the rehabilitation unit was much longer in
these cases. We strongly suggest that actions to prevent secondary complications have to
start at the acute care unit. Consultation between acute care and rehabilitation professionals
is necessary in order to discuss the treatment options and develop new methods to reach
maximal functional recovery of patients with brain injury.
* Dénes Z (2005) Baleset kivetkeztében stilyos agykdrosodast szenvedett betegek rehabili-
taciéjanak eredményei. Orv Hetil 146: 2403-2406.
* Dénes Z (2004) The influence of severe malnutrition on rehabilitation in patients with
severe head injury. Disability and Rehabilitation 26: 1163—1165.
» Dénes Z, Till A (1997) Rehabilitation of patients after hip disarticulation. Arch Orthop
and Trauma Surg 116: 498—499.
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GABOR FAZEKAS (2008)

Application of robots at patients with paresis of the upper limb as a consequence
of central motor neuron lesion for supporting physiotherapy during rehabilitation

Supervisor: Lajos Kullmann

Background-purpose: Stroke, traumatic brain injury and some other diseases often lead
to spasticity, which is velocity and acceleration dependent. Exercises executing with a
slow and constant velocity can be beneficial in reducing muscle hypertonia. This kind of
exercises, first of all in high repetition number, can be more accurately managed by a
robot than by a human. For this reason—in cooperation with engineer partners—a robot
mediated physiotherapy system was developed for supporting the shoulder-elbow exer-
cises of patients with spastic hemiparesis. Patients and method: An initial clinical trial
was executed to gain experiences with the system. According to the experiences of this
pilot study some parts of the system were modified. A controlled trial was executed using
the modified system, so as to investigate whether this kind of therapy is beneficial for the
patients. 30 patients with spastic hemiparesis were randomly divided into two groups,
both including 15 persons. Members of both groups received the same amount of tradi-
tional physiotherapy on 20 consecutive workdays, while the experimental group received
thirty-minute-long robot mediated sessions on the same days, in addition. Six motor
impairment scales and two functional scales were assessed by a blinded physiotherapist.
The difference in the scores between the assessments were statistically evaluated in both
groups. Variables that showed a statistically significant change in both groups were also
compared between the two groups. Results: The initial investigation proved that the
robots execute the therapeutic programme safely and accurately. In the second trial the
modified Ashworth score of shoulder adductors and elbow flexors showed a statistically
significant improvement only in the robotic group. The improvement of the shoulder-
elbow subsection of Fugl-Meyer score was significantly higher in the robotic group. As for
the other parameters there was no statistically significant difference between the two
groups. Subjects received altogether 150 hours of robot mediated therapy. No adverse
event occurred. Conclusion: Supplementation of the traditional methods with this kind of
robot mediated therapy can be beneficial in decreasing spasticity and improving motor
impairments of the upper limb, and making rehabilitation more effective.

» Fehér M, Stefanik Gy, Boros Zs, Téth A (2004) Robotok alkalmazdsa féloldali bénultak
felsé végtagi gyégytorndsztatdasaban. Orv Hetil 145: 1327-1331.

* Fazekas G, Horvath M, Toth A (2006) A novel robot training system designed to supple-
mentary upper limb physiotherapy of patients with spastic hemiparesis. Int | Rehabil Res
29: 251-254.

* Fazekas G, Horvath M, Troznai T, Toth A (2007) Robot mediated upper limb physiotherapy
for patients with spastic hemiparesis—a preliminary study. | Rehabil Med 39: 580-582.
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ANETT HRUSKA (2007)

DNA ploidy and molecular pathological examination of peripheral nerve sheath
tumors and synovial sarcomas with special regard to differential diagnostic
problems and prognostic factors

Supervisor: Zoltan Sapi

Nowadays it is accepted that two main groups of soft tissue sarcomas can be distin-
guished depending on the complexity of their molecular alterations. In this regard there is
a group of sarcomas, whose cytogenetic alterations are relatively simple, usually balanced
translocation resulting in formation of fusion genes, which are supposed to be implicated
in the pathogenesis of these tumors. In this group the sarcomas (i.e. synovial sarcoma,
myxoid liposarcoma, etc.) arise de novo, and the fusion genes are probably an initial and
necessary event in their genesis. The second group of sarcomas (i.e. MPNST, leiomyosar-
coma, etc.) is characterized by complex karyotypes and lack of fusion genes. Clear signs
of chromosomal and genomic instability are present in this type of sarcomas. It seems that
these tumors may arise de novo but sometimes a “dysplastic-precursor” condition does
exist. In this work both type is represented; in case of peripheral nerve sheath tumors
(PNST) we were focusing on the dysplastic-precursor route while in case of synovial sar-
comas prognostic factors were highlighted. 44 PNST (27 schwannomas, 9 neurofibromas
and 8 malignant peripheral nerve sheath tumors [MPNST]) were analyzed to determine
DNA ploidy pattern and to clarify the conflicting data in the literature concerning this
topic (whether benign PNSTs are aneuploid or not). For further insight we analyzed 6
schwannomas, one atypical neurofibroma and five MPNSTs by fluorescence in situ
hybridization (FISH) technique using centromeric chromosome probes (7, 17 and 18) and
automatic image analysis station, Metafer 4. Benign schwannomas could be characterized
by euploid polyploidisation and by their 4c peak height value which was usually more
than 10% of total cell number measured. These characters were not found among neurofi-
bromas and MPNSTs. FISH analysis revealed and confirmed that the “normal” euploid-
polyploid cells are mainly eusomic-polysomic containing two, four, eight or sixteen sig-
nals for each chromosome examined, but in a small proportion aneusomy was found
among tumor cells of benign schwannomas (average: 2.58; range 1.33-3.44). In contrast,
the atypical neurofibroma displayed marked aneusomy (18.44%) but it contained normal
eusomic and polysomic cells, too. Two diploid MPNSTs proved to be clearly aneusomic
with trisomy of chromosome 17 and monosomy of chromosome 18. All these data suggest
that ploidy pattern determination combined with FISH analysis may be a very useful sup-
plementary tool for making a right diagnosis (to differentiate benign versus malignant
schwannomas in problematic variants) and to understand better the malignant transfor-
mation in PNSTs.

The treatment options for synovial sarcoma (SS) are very limited, though this type of sar-
coma seems to be more heterogeneous than it has been traditionally considered. We
investigated the Her-2 oncogene status of 20 cases of SS, to determine whether Her-2
amplification can be considered as a prognostic factor. Her-2 oncogene amplification was
determined on smears using fluorescence in situ hybridization technique (dual color
FISH with centromeric probe for chromosome 17 and specific probe for Her-2 oncogene).
Moreover, protein expression was assessed by immunohistochemistry, and DNA ploidy
status was measured using image analysis. We had 5 biphasic and 15 monophasic SSs,
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patients’ age ranged from 13 to 68 years (mean, 39.8 years). Tumor size was larger than 5 cm
in each case. Follow-up time ranged from 6 to 78 months (mean, 38.5 months). For statis-
tical analysis the chi-square test was used. Her-2 oncogene amplification was found in
three cases (15.0%) of 20 SSs. These cases proved to be 2+ positive by immunohisto-
chemistry, but massive amplification, characteristic of a subset of breast carcinomas, was
not observed. Her-2 oncogene amplification was significantly associated with a lower risk
of developing metastasis (p<0.05) (none of the 3 amplified cases had metastases), while
no association was found with recurrence. Six cases proved to be aneuploid and 14 were
diploid, but no association was found between Her-2 amplification status and ploidy, and
between ploidy status and metastasis or recurrence. Our results emphasize and confirm
that Her-2 oncogene amplification is a rare event in SS, but the small subset of SS with

Her-2 amplification has a better overall prognosis. Furthermore, this may open a theoreti-

cally new treatment possibility with Trastuzumab for Her-2-amplified cases of SS.

* Hruska A, Bollmann R, Kovdcs RB, Bollmann M, Bodé M, Sapi Z (2004) DNA ploidy and
chromosome (FISH) patern analysis of peripheral nerve sheath tumors. Cell Oncol 26:
335-345.

* Sapi Z, Papai Z, Hruska A, Antal I, Bodo M, Orosz Z (2005) Her-2 oncogene amplification,
chromosome 17 and DNA ploidy status in synovial sarcoma. Pathol Oncol Res 11: 133-138.

* Sapi Z, Hruska A (2005) DNA ploidy and chromosome (FISH) pattern analysis of peripheral
nerve sheath tumors. Cell Oncol 27: 361 (Letter).

GEZA KORDAS (2008)

Primary stability of osteochondral grafts in mosaicplasty

Supervisor: Laszl6 Hangody

Focal chondropathies of weight-bearing joints may result in osteoarthritis in the long
term. One of the many treatment methods for this condition is mosaicplasty. This tech-
nique involves transplantation of osteochondral grafts from the less weight-bearing areas
of the knee into the defect. It is paramount for the success of the technique that grafts
form a congruent surface and this congruency is maintained until bony union occurs.
Primary stability of the grafts is secured by the press-fit mechanism between the bone
plug and the recipient hole. It is not know to date if this press-fit stability strong enough
to commence immediate full weight-bearing postoperatively. Improved primary stability
would allow more vigorous physiotherapy and shorten or eliminate the non weight-bearing
period. Primary stability is determined by graft diameter, dilation length, graft and drill
hole length and multiple grafting. The aim of our studies was to quantify the effect of
these parameters on primary stability after mosaicplasty. Mosaicplasty was performed on
porcine distal femurs and push-in forces were measured. Our result showed that 6.5 mm
grafts resist 1.3 times more compressive force than 4.5 mm grafts and dilation length of 15
vs. 20 mm resulted in significant difference at 3 mm below cartilage level only. Drill hole
length has major impact on primary stability. 15 mm grafts inserted into 12 mm drill
holes resulted in significantly higher level push-in forces, while matched graft and drill
hole length provided better primary stability without increased push-in forces. Multiple
grafting resulted in decreased primary stability compared to single grafting. Based on our
results we recommend the use of relatively smaller diameter grafts, matched graft and
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drill-hole length, especially in multiple grafting. The values for push-in forces in our ex-

periment were close to the physiological stresses in the knee. Therefore, if better primary

stability can be achieved by improved operative technique reliably, full weight-bearing
after mosaicplasty could be allowed in the future.

* Kordds G, Szabd J, Hangody L (2003) Mozaikplasztika: az osteochondralis graftok primer
stabilitasa. Magyar Traumatolégia, Ortopédia, Kézsebészet, Plasztikai Sebészet 46: 147—
153.

* Kordds G, Szabd JS, Hangody L (2005) The effect of drill-hole length on the primary stability
of osteochondral grafts in mosaicplasty. Orthopedics 28: 401-404.

* Kordas G, Szabé JS, Hangody L (2006) Primary stability of osteochondral grafts used in
mosaicplasty. Arthroscopy 22: 414-421.

TAMAS SHISHA (2008)

The response of muscles to limb lengthening
Supervisor: Gyorgy Szdke

We analysed the effects of limb lengthening on the muscle tissue. Our objective was to
determine the pathological background of the severe muscle related complications and
also to find ways of preventing them. We lengthened the tibia of young and adult rabbits
with the use of an external fixator, at different distraction rates. We used a bromode-
oxyuridine technique to observe the proliferative activity of myogenic cells in the muscle
belly and at the myotendinous junction. We measured the change of muscle mass and
also determined the histopathological reactions behind weight change. The proliferation of
myogenic cells and consequently, the genesis of muscle fibres occurs at the myotendinous
junction, in physiological circumstances. The proliferative activity observed in the young
animals was superior to that observed in the adult. More importantly, the distribution of
the proliferating myogenic cells changes at high distraction rates; their number may
increase to pathological levels in the muscle belly. The assessment of the proliferative
activity myogenic cells may help to decide when myogenic stem-cell transplantation
should be used in the future; in order to prevent muscle related complications. The muscles
that tolerate well the distraction reacted with a loss of bulk, while the muscles that do not
tolerate well the lengthening, increased their mass. This can be explained by the relative
inactivity and consequent atrophy of the operated leg and by the pathological tissue reac-
tions, such as fibrosis, bleeding and oedema, which act to increase mass. The change of
muscle mass is an early predicting factor of complications. In clinical practice, mass could
be replaced with other correlating parameters, such as volume or circumference. Distraction
rate could be adapted during the lengthening procedure, to prevent severe complications.
Identifying the best parameter and the potential implementation in human practice needs
further investigations.
* Shisha T, Kiss S, Pap K, Simpson H, Széke G (2006) Relative ability of young and mature
muscles to respond to limb lengthening. ] Bone Joint Surg [Br] 88B: 1666—1669.
* Pap K, Berki S, Kiss S, Shisha T, Szalay K, Sz6ke G (2008) Structural changes in the
lengthened rabbit muscle. Int Orthop 33(2): 561-566.
* Shisha T, Kiss S, Varga PP, Pap K, Szoke G (2006) Osteochondritis (Calvé’s disease) of a
vertebral body—a rare form of vertebra plana. Eur Spine | 15: 377-383.
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PROGRAM 2/9.
PULMONOLOGY

Coordinator:

Gyoérgy LOSONCZY M.D., Ph.D., D.Sc.
Department of Pulmonology

1/C Diéséarok st, Budapest H-1125

Tel.: +36 1 355 9733, fax: +36 1 214 2498

E-mail: losonczy@pulm.sote.hu

Program overview

The subject of pulmonology comprises diseases of major public health importance, i.e.
chronic obstructive lung disease (affecting 3-5% of the adult population), bronchial asthma
(200,000 patients in Hungary), lung cancer and tuberculosis. This Program offers research
opportunities and advanced training for physicians interested in pulmonological science.
The 8 subprograms cover the major areas of respiratory research and students will acquire
specialized clinical skills, physiology, microbiology, biochemistry and molecular biology
laboratory experience. In addition, the Program offers comprehensive courses in clinical
pulmonology and basic science.

Titles of research projects Supervisors
Non-invasive investigation of airway inflammation in pulmonary Balazs Antus
diseases

The role of TNFX promoter polymorphism and anti Hsp 70 antibody = Zoltdn Bartfai
in the development and prognosis of lung cancer

Molecular immunologic characterization of BAL monocytes Andrés Falus
Animal experimental modelling of emphysema Zoltan Hantos
Study of pulmonary mechanics Zoltan Hantos
Pharmacology and role of inhalational drugs in the treatment of Gébor Horvath
diseases of airway inflammatory diseases

Non-invasive investigation of airway inflammation in pulmonary Ildiké Horvath
diseases

The activity, role and the interaction of enzyme systems in allergic =~ Mérk Kollai
bronchospasm

Lung tumors Laszl6 Kopper
Natural killer (NK) T lymphocytes in airway inflammation Gyorgy Losonczy
Examination of novel tyrosine kinase inhibitory molecules with Gyorgy Mészaros

selective antitumoral activity, modelling of relations between
structure and biological action

Lower respiratory tract infections Ferenc Rozgonyi
Mechanism and clinical significance of angiogenesis and Balazs Dome
lymphangiogenesis in lung cancer

Application of molecular epidemiological methods in the clinical Akos Somoskovi
practice of tubercolosis

Diagnosis and therapy of endobronchial diseases. Interventional Janos Strausz
pulmonology
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Ph. D. students Supervisors
Krisztina Gal pt Veronika Miiller
Zso6fia Lazar ft I1dik6 Horvéath
Taméas Tompos pt Gyorgy Losonczy
Ph. D. candidates Supervisors
Krisztina Czebe i Balazs Antus
Andrés Lorx pt Zoltan Hantos
Judit Lukécs ft Akos Somoskovi
Ferenc Rényi-Vamos i Balazs Dome

Ph. D. graduates Supervisors
Csaba Bocskei i [ldik6é Horvath
Zsolt Istvan Komldsi ft Gyorgy Losonczy
Tamés Kullmann ft I1dik6 Horvéath
Gabriella Murakozy i Péal Magyar
Gyula Ostoros i Balazs Dome
Zoltan Sutté i Gébor Horvath
Zsuzsanna Szab6 i [1diké Horvath
Lilla Tamasi i Gyorgy Losonczy
Géza Vass ft [1dik6é Horvath

pt, part-time; ft, full-time; i, individual

Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

CSABA BOCSKEI (2007)

Special questions of treating bronchial asthma (relative therapeutic index
between inhaled formoterol and salbutamol in asthma patients, bronchial
asthma and the gastroesophageal reflux)

Supervisor: 1ldiké Horvath

The purpose of our work is to contribute to the more perfect provision, better control of
the asthmatic patients. We are looking for answering the question, if in the treatment of
asthma, can inhaled formoterol, that also has SABA characteristic, used effectively and
safely as a rescue drug, compared to the traditionally applied short-acting salbutamol,
and in what extent does the optimal treatment of the co-disease, gastroesophageal reflux,
contribute to the decrease of reflux induced coughing, to the improvement of symptoms
and respiratory function and, to the decrease of asthmatic drug requirement. To this, on
one hand we determined the relative therapeutic index between inhaled formoterol and
salbutamol, that we defined as the ratio between the relative local dose effect (max. FEV1)
and the relative systemic dose effect (min SeK+); on the other hand, we proved the exis-
tence of reflux in patients, who were coughing despite the appropriate asthma treatment.
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We analyzed the 24-hour oesophageal pH measures, with emphasize on the connection in
time between coughing and reflux. We examined the effect of esomeprazole in dose of 40
mg/day for 3 months, beside antiasthmatic therapy. We concluded, that the relative thera-
peutic index is 2.5 for the formoterol, so the ratio of local bronchodilator, attack ceasing
effect and systemic side effect is more favorable than atsalbutamol. The treatment of asthma
is more effective, if the co-disease, that plays role in inducing the symptoms, is appropri-
ately treated. We confirmed that in 75% of asthmatic patients coughing chronically, treated
with anti-asthmatic drugs, there was reflux in the background of the symptoms. We found
significant coincidence in time between reflux and coughing events. In 91% of the cases,
reflux induced coughing, so we proved that this is “reflux coughing” which is a special
group of the chronic coughing. Proton-pump inhibiting therapy, beside the improvement
of respiratory function parameters, decreased the requirement for asthmatic drugs. The

short-acting p2 receptor agonist requirement, in the two-week observational period after a

3-month treatment, significantly decreased in the GERD asthmatic group, and 41.5% of

these patients did not require rescue drugs at all. During the three-month esomeprazole

treatment following this, beside decreased dose ICS treatment, from this 39 patients, 38

patients’ condition remained stable, well-controlled. This proves that GERD treatment is

clinically significant in the effective treatment of asthmatic patients.

* Rosenborg ], Larsson P, Rott Z, Bécskei Cs, Péczi M, Juhdsz G (2002) Relative therapeutic
index between inhaled formoterol and salbutamol in asthma patients. Respir Med 96:
412—-417.

* Rosenborg J, Larsson P, Rott Zs, Bécskei Cs, Péczi M, Juhdsz G (2002) Assessment of a relative
therapeutic index between inhaled formoterol and salbuterol in asthma patients. Eur J
Clin Pharmacol 58: S61-S67.

* Bdécskei Cs, Viczidn M, Bécskei R, Horvdth I (2005) The influence of gastroesophageal reflux
disease and its treatment on asthmatic cough. Lung 183: 53-62.

ZSOLT ISTVAN KOMLOSI (2008)

Factors influencing severity and treatability of allergic airway inflammation

Supervisor: Gyorgy Losonczy

Severity and treatability of allergic airway inflammation persisting in the background of
asthma may be influenced by the innate immunity. Exposure to lipopolysaccharide (Lps)
—or other natural immune stimulatory agents—as well as pregnancy [1] can induce the
activation of innate immune processes. To further clarify the role of these factors the fol-
lowing examinations were performed:

In an experimental investigation [2], we have developed a model of eosinophil airway
inflammation and airway hyper-responsiveness (AHR), which was induced by Lps and
allergy together. Allergen challenge, preceded by Lps-priming resulted in more severe
eosinophil inflammation and higher nitrite formation in sensitized BALB/c mice, than
allergen provocation alone. After Lps priming, AHR and concentrations of Th2 cytokines
in bronchoalveolar lavage fluid were decreased, but still remained significantly higher
than in controls. Probably, some accessory—non-Th2—immune-mechanisms might have
been activated by Lps, during the development of allergic inflammation. Eosinophil
inflammation was partially, while nitrite production and AHR were observed to be largely
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dexamethasone resistant in Lps-primed allergized animals. Thus, an animal model of
steroid-resistant asthma was established in mice. The role of inducible nitric oxide syn-
thetase (iNOS) in AHR was also assessed. Our results demonstrated that 1400W—a selective
inhibitor of iNOS—effectively and rapidly (within 2 hours) reversed AHR in allergized
mice. This effect of 1400W was, however, absent after Lps priming. In conclusion, Lps
inhalation may exaggerate eosinophil inflammation and reduce responsiveness to anti-
inflammatory treatment in allergic airway inflammation.
In our human study [3], the immunological interferences between asthma and pregnancy
were examined. The IFN-y* and IL-4* T cell counts—determined by flow cytometry—
were markedly increased in peripheral blood of asthmatic pregnant women. Significant
negative correlations were revealed between the sizes of these cell populations and maternal
peak expiratory flow, as well as birth weight of their newborns. Thus, the culminating
proliferation of IFN-y* and IL-4* T lymphocytes may potentially impair fetal development
as well as maternal airway symptoms.

* Losonczy G, Bohacs A, Komlosi Zsl, Tamasi L, Rigo JJr, Muller V, Magyar P (2006) Anergia
és immunstimuldcio terhességben. Med Thor 59: 37-46.

* Komlosi Zsl, Pozsonyi E, Tabi T, Szoko E, Nagy A, Bartos B, Kozma GT, Tamasi L, Orosz
M, Magyar P, Losonczy G (2006) Lipopolysaccharide exposure makes allergic airway in-
flammation and hyper-responsiveness less responsive to dexamethasone and inhibition
of INOS. Clin Exp Allergy 36: 951-959.

* Tamasi L, Bohacs A, Pallinger E, Falus A, Rigo JJr, Muller V, Komlosi Zsl, Magyar P,
Losonczy G (2005) Increased interferon-gamma- and interleukin-4-synthesizing subsets
of circulating T lymphocytes in pregnant asthmatics. Clin Exp Allergy 35: 1197-1203.

TAMAS KULLMANN (2008)

Measurement of exhaled breath condensate pH

Supervisor: 1ldiké Horvath

Background: Exhaled breath condensate analysis is a promising method for investigating
airway pathology. However, exhaled biomarkers show great variability. The first aim of
this study was to identify a reliably detectable biomarker. The pH is considered to be the
most robust biomarker of the exhaled breath condensate. Current pH measurements do
not take into account the effect of CO,. My aim was to determine the effect of condensate
CO, partial pressure on pH and to provide a more precise mode of condensate pH deter-
mination. The second aim of this study was to test the capacity of condensate analysis
(pH, LTB4, cys-LT, IFNy, TNFa, endothelin-1 content) in distinguishing between healthy
individuals and patients with different pulmonary pathologies.

Methods: Condensate pH and CO, partial pressure were measured from 12 healthy volun-
teers and 12 asthmatics by blood gas analyser in neat, argon deaerated and CO, loaded
samples. Regression analysis was used (1) to test the relation between pH and CO,, (2) to
calculate pH at 5.33 kPa CO, level, the physiological alveolar CO, partial pressure. Repro-
ducibility of different pH readings was compared by Bland-Altman test. Leukotrienes and
cytokines were measured with immunoassays.

Results: Condensate CO, concentration was variable either in neat or argon deaerated
samples. There was a close negative logarithmic relation between CO, and pH (r2>0.99,
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p<0.01). Calculation of pH at 5.33 kPa CO, level provided approximately 6 times better

reproducibility than the currently used measurements. Leukotrienes and cytokines were

undetectable in either healthy individuals or patients.

Conclusions: Condensate CO, partial pressure influences pH measurements. Determi-

nation of pH at a standard CO, level provides the most reproducible condensate pH values

and the most reliable biomarker determination in the exhaled breath condensate to date.

Although pH reading is not capable of detecting a difference between healthy individuals

and treated asthmatics, it may be a useful method to clarify some methodological questions

regarding condensate collection.

* Kullmann T, Barta I, Lazar Z, Szili B, Barat E, Valyon M, Kollai M, Horvath I (2007) Exhaled
breath condensate pH standardised for CO, partial pressure. Eur Respir | 29: 496-501.

* Kullmann T, Simor T, Téth L, Téth A, Kerényi A, Barath Z, Csiszér E (2006) U] lehetbségek
a sarcoidosis diagnosztikajaban Magyarorszagon: ajak biopszia és sziv MRI. Orv Hetil
147: 315-319.

* Kullmann T, Czebe K, Kerényi A, Csiszér E (2006) Ajak biopszia sarcoidosis gyantjakor és
thrombophilia sziirés tiidéembolia esetén. Med Thoracalis 59: 215-216.

GABRIELLA MURAKOZY (2006)

Gene polymorphism of the interleukin-10, angiotensin-converting
enzyme and transforming growth factor-p, genes in granulomatous disorders,
sarcoidosis and Wegener’s granulomatosis

Supervisor: Pal Magyar

Sarcoidosis and Wegener’s granulomatosis (WG) are a granulomatous and vasculitic dis-
ease of unknown origin. Gene polymorphisms (PMs) are known to influence phenotypes
of numerous diseases and PMs within the angiotensin-converting enzyme (ACE), trans-
forming growth factor-p, (TGF-f,) and interleukin-10 (IL-10) genes are suspected to modify
the course of granulomatous disorders. Therefore we were interested whether the geno-
type frequencies of the named PMs differ in sarcoidosis and its three distinct phenotypes
or in WG in comparison with healthy controls.

In 51 sarcoidosis patients and in 72 healthy blood donors genotyping for the a biallelic
PM in codon 25 of the TGF-f, gene and a biallelic PM at position —1082 of the IL-10 gene
was performed. Patients were retrospectively classified according to their course of dis-
ease, namely spontaneous remission, under therapy regressive or chronic-progressive.

In 39 patients with WG the genotypes of a deletion/insertion PM in intron 16 of the ACE
gene, a biallelic PM in codon 25 of the TGF-f3, gene and a biallelic PM at position —1082 of
the IL-10 gene were determined and compared with healthy blood donors.

For TGF-B, and IL-10 PMs our statistical comparisons of the allele and genotype frequencies
between the clinical defined sarcoidosis groups and the healthy blood donors revealed no
significant differences. The results indicate that none the investigated TGF-p, and IL-10
gene PM associated with a susceptibility for sarcoidosis or play a central regulatory role
in the pathogenesis of sarcoidosis.

For the ACE-PM no significant differences could be detected neither in the allele frequencies
nor in the genotype frequencies in WG compared to controls.

For TGF-B, a trend (p=0.058) to genotype CG could be observed in WG.
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Most interestingly a significant shift (p=0.021) to genotype AA of the IL-10 PM in WG

was observed. IL-10 and TGF-f,, immunoregulatory cytokines capable of down-regulating

T-helper cell type 1 response, show a significant shift or a trend respectively towards

genotypes associated with reduced cytokine release leading to the hypothesis that different

immunoregulatory cytokine patterns dependent on gene PMs might be involved in the
pathogenesis of WG.

* Murakézy G, Gaede K1, Zissel G, Schlaak M, Miiller-Quernheim J (2001) Analysis of gene
polymorphisms in the interleukin-10 and transforming growth factor-f, in sarcoidosis.
Sarcoidosis Vasculitis and Diffuse Lung Diseases 18: 165—169.

* Murakézy G, Gaede KI, Ruprecht B, Gutzeit O, Schiirmann M, Schnabel A, Schlaak M,
Gross WL, Miiller-Quernheim J (2001) Gene polymorphisms of immunoregulatory cyto-
kines and angiotensin-converting enzyme in Wegener’s granulomatosis. ] Mol Med 79:
665—-670.

GYULA OSTOROS (2007)

Analysis of the effectiveness of first-line gemcitabin-cisplatin cytotoxic
chemotherapy and second- and third-line use of the molecular targeting drug
gefitinib in treating non small cell lung cancer based on Hungarian experiences

Supervisor: Balazs Déme

Lung cancer causes more deaths around the world than any other malignant disease.
Unfortunately, Hungary is the world leader in lung cancer fatality among men, and progress
in developing successful therapies has been slow. The goal of our study was to determine
the efficacy of gemcitabin-cisplatin combination chemotherapy in Hungarian patients
with either locally advanced or advanced cases of NSCLC. An analysis of the data from
120 patients undergoing gemcitabin-cisplatin therapy showed a therapeutic response rate
of 40% and a disease stabilization rate of 38%. The time to progression was 28.1 weeks,
and average survival was 54.9 weeks. We demonstrated a positive correlation between
therapeutic response, time to progression, and overall survival. In addition, patients tolerated
treatment with gemcitabin-cisplatin, with grade 3—4 toxicity occurring only occasionally
during the study. Our study supports international observations that gemcitabin-cisplatin
combination therapy can safely and effectively be given to patients in advanced and locally
advanced stages of non-small cell lung cancer, even in an outpatient setting. Our findings
also show that four cycles are sufficient to achieve the necessary therapeutic effect. Further-
more, doses slightly lower (70 mg/m?) than internationally recommended doses of cisplatin
are equally effective and increase patients’ tolerance of the treatment.

Biological response modifiers represent a new possibility in the use of molecular chemo-
therapy in cases of NSCLC. Of the EGFR-TK inhibitors, erlotinib and gefitinib have proven
effective. As part of the international Expanded Access Program, we analyzed the data
from 50 Hungarian patients with progressive, advanced or locally advanced NSCLC who
had undergone one or two previous protocol treatments with cytotoxic chemotherapy
before receiving per os gefitinib therapy. The response rate was 10%, with 46% of patients
exhibiting a stabilization of the disease. The average survival was 35 weeks. Patients with
adenocarcinoma had a significantly greater rate of survival than those with squamous cell
carcinoma. These results are similar to those found in European and American studies for
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disease control rates and one-year survival rates, with our study showing a slightly higher
average survival. Observations abroad corroborate our findings that patients with adeno-
carcinoma have a significantly higher survival rate than those with squamous cell carci-
noma. The ISEL study, using a placebo control group, found a significant increase in survival
rates for patients treated with gefitinib only in Asian populations. Nevertheless, it is pos-
sible that with a complex molecular diagnostic approach, gefitinib therapy may prove
effective even in first-line treatment in a specifically defined group of patients.

* Ostoros G, Szondy K, Gergely-Farnos E, Magyar P, Strausz ], Ferenczi E, Kovdcs G (2005)
Efficacy of gemcitabin-cisplatin treatment in stage III/A (“bulky” N2), I1IIB and IV non
small cell lung cancer. Anticancer Res 25: 471-475.

* Ostoros G, Harisi R, Kovacs G, Horti ], Géczi L, Szondy K, Orosz M, Ferenczi E, Ruby E‘,
Déme B (2005) Inhibition of EGFR Tyrosine-kinase in NSCLC treatment: the Hungarian
experience with gefitinib in the context of an Expanded Access Programme. Anticancer Res
25:4759-4762.

ZOLTAN SUTTO (2008)

Novel aspects of ciliary beat regulation in human bronchial epithelial cells

Supervisor: Gabor Horvath

Background: Ciliary function has a pivotal role in airway mucus clearance, but the regu-
lation of ciliary beat frequency (CBF) is still not completely understood. In these studies
we focused on two issues. (1) In human airway epithelial cells (HAEC), transmembrane
adenylyl cyclases (tmAC) are the only known source of cAMP. Soluble adenylyl cyclase
(sAC), a recently cloned enzyme, regulates flagellar motility in sperm. In contrast to
tmACs, sAC is insensitive to G-protein activation, but is stimulated by HCO,", independ-
ently of H*. Here we examined the expression and cellular distribution of sAC in HAECs.
Because functional experiments of sSAC are complicated by the fact that intracellular
HCO, concentration and intracellular pH (pH,) correlate, and neither has ever been
examined for ciliary effects, we also studied how pH, itself influences CBF in HAECs.
(2) p-adrenergic agonists are the most important ciliostimulant drugs of airway epithelium.
Organic cation transporters (OCT) mediate non-neuronal norepinephrine (NE) uptake and
thus inactivate NE at adrenergic receptors. NE uptake by certain OCTs has been reported
to be inhibited by glucocorticoids (GSs), thereby increasing NE concentration at receptor
sites. We hypothesized that inhaled p-adrenergic agonists could also be potentiated by GSs
inhibiting their uptake into HAECs, and thus enhancing ciliostimulation. Therefore we
tested the expression of OCTs in HAECs and examined the characteristics, including GS-
inhibition, of NE transport.

Results: (1) We have shown that SAC (both mRNA and protein) is expressed in HAECs.
Confocal microscopy localized sAC in the ciliary shaft, co-localizing with axonemal tubu-
lin. Preliminary functional studies have suggested that cytosolic HCO, stimulates CBF in
HAECs. We also demonstrated that relatively small changes in pH, result in significant
changes in CBF in HAECs (increasing pH; increases CBF and vice versa). Changing pH;
may directly act on the ciliary motile machinery, as the involvement of the kinase/phos-
phatase system, Ca** and sAC has been excluded. (2) mRNA for certain OCTs (OCT-1 and
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EMT) as well as neuronal epinephrine transporter (NET) are expressed in HAECs. NE

uptake of airway vascular smooth muscle cells expressing both OCT-1 and EMT was

acutely inhibited by GSs in a non-genomic way. Further experiments are needed to define

the role of catecholamine transporters expressed by HAECs.

* Sutto Z, Conner GE, Salathe M (2004) Regulation of human airway ciliary beat frequency
by intracellular pH. ] Physiol 560: 519-532.

* Horvath G, Sutto Z, Torbati A, Conner GE, Salathe M, Wanner A (2003) Norepinephrine
transport by the extraneuronal monoamine transporter in human bronchial arterial smooth
muscle cells. Am ] Physiol Lung Cell Mol Physiol 285: L829-L837.

ZSUZSANNA SZABO (2007)

The cyclooxygenase metabolism in asthma

Supervisor: Gyorgy Losonczy

The role of cyclooxygenase metabolites, prostaglandins (PGs) and thromboxane A,, in air-
way inflammation in asthma is extensively investigated. In the first part of the study we
compared the in vitro generation of PGE, and PGD, by bronchial fibroblasts isolated from
healthy non-asthmatic, aspirin-tolerant asthmatic and aspirin-intolerant asthmatic (AIA)
groups. PGs were measured under control condition and after cytomix (TNF-a.+IL-13+LPS)
stimulation. We showed that fibroblasts should be implicated in the pathophysiology of
asthma in addition to inflammatory cells. We demonstrated different increase in PGs syn-
thesis caused by proinflammatory cytokines in each group. We observed an intrinsic defi-
ciency in the production of PGE, in asthmatic fibroblasts and it was most pronounced in
AIA group. This result supports the hypothesis of the elimination of “PGE,-brake” in AIA
promoting leukotriene overproduction. After stimulation the PGE,/PGD, ratio was signifi-
cantly lower in AIA group which reflects the downregulation of PGE,-synthase comparing
to PGD,-synthase. The observed deficient PGE, synthesis was not due to insufficient COX-2
expression induced by cytomix but we showed the downexpression of constitutive COX-1
protein in AIA fibroblasts. Our results pointed out that deficient PG synthesis in AIA and
asthma can be caused not only and directly by the expression of inducible COX-2 key
enzyme but also by the enzymes in the downstream of the metabolism and perhaps by the
different expression of COX-1. In the second part of the study we demonstrated a signifi-
cant increase in the concentration of a TxA, metabolite, TxB, in exhaled breath conden-
sate obtained from asthmatic patients comparing with healthy volunteers. We were the
first to show the stable presence of its oxidative metabolite, 2,3-dinor-TxB, in the airway
condensate. We proved that considerable differences can be measured in the level of a
mediator in exhaled breath condensate even in healthy subjects, used different analytical
methods (EIA, RIA) and different batches of a kit. In order to further standardize and com-
pare more realible the results of this recently more widely using non-invasive method for
investigating mediators directly from the airway, we may recommend measuring all sam-
ples with the same kit and always giving a reference point within the samples.
* Pierzchalska M, Szabé Zs, Sanak M, Soja ], Szczeklik A (2003) Deficient prostaglandin
E2 production by bronchial fibroblasts of asthmatic patients, with special reference to
aspirin-induced asthma. | Allergy Clin Immunol 111: 1041-1048.
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e Huszar E, Szabé Zs, Jakab A, Barta I, Herjavecz I, Horvath I (2005) Comparative measure-
ment of thromboxane A2 metabolites in exhaled breath condensate by different immuno-
assays. Inflamm Res 54: 350-355.

LILLA TAMASI (2006)

Asthma in pregnancy.
Studies on cellular immunology and pharmacoepidemiology

Supervisor: Gyoérgy Losonczy

The aim of our study was to evaluate the hypothesis that pregnancy (a T helper-2 polar-
ized state) of asthmatics will enhance the number of circulating T2 lymphocytes, but
decrease the subset producing interferon-y (T1 lymphocytes) and thereby cause a culmi-
nating T2 dominance with possible clinical consequences. The aim of our study was also
a retrospective analysis of the data of asthmatic pregnant patients nursed at the ambu-
lance of our department. In the following we assessed the risks of congenital abnormali-
ties among informative offsprings of mothers affected by BA during pregnancy using the
data set of the Hungarian Case-Control Surveillance of Congenital Abnormalities.
Interleukin-4 or interferon-y producing T-lymphocytes were determined by flow cytometry
in healthy (n=8) and asthmatic (n=13) non-pregnant women and healthy (n=18) and
asthmatic (n=48) pregnant women of similar chronological and gestational (2nd-3rd
trimester) age and asthma severity (GINA II-III). For the treatment of asthmatic pregnant
women the inhalative corticosteroid budesonide, the long-acting beta-agonist formoterol
or salmeterol, and the short acting terbutaline were used.

In blood of non-pregnant women—healthy or asthmatic—, the numbers of interleukin-4

and interferon-y positive T-cells were very low (<10/ul blood). In contrast, in asthmatic

pregnant women the cell counts were 182+27 and 3946 for IFN-y and interleukin-4 positive

T-cells/ul blood, respectively (both p<0.05 vs respective control values of non-pregnant

asthmatics). Within the asthmatic pregnant group significant negative correlations were

revealed between the numbers of interferon-y or interleukin-4 positive T-cells and maternal
peak expiratory flow as well as birth weight of newborns (both p<0.05).

Ten of the 48 asthmatic patients had cesarean delivery, 3 developed preeclampsia, 1 dia-

betes mellitus. The mean gestational age was 38.8+0.3 weeks and the weight of newborns

38.8+0.3 g. No congenital malformations or spontaneous abortions were detected.

The results of the case-control study suggest that maternal bronchial asthma during preg-

nancy did not increase the risk for major congenital abnormalities.

* Tamasi L, Bohacs A, Pallinger E, Falus A, Rigo JJr, Muller V, Komlosi Z, Magyar P,
Losonczy G (2005) Increased interferon-gamma- and interleukin-4-synthesizing subsets of
circulating T lymphocytes in pregnant asthmatics. Clin Exp Allergy 35: 1197-1203.

* Tamasi L, Somoskovi A, Muller V, Bartfai Z, Acs N, Puho E, Czeizel AE (2006) A population-
based case-control study ont he effect of bronchial asthma during pregnancy for congenital
abnormalities of the offspring. ] Asthma 43: 81-86.

* Somoskovi A, Kodmon Cs, Lantos A, Bartfai Z, Tamasi L, Fuzy ], Magyar P (2000) Compari-
son of recoveries of mycobacterium tuberculosis using the automated BACTEC MGIT 960
system, the Bactec 460 TB System and Lowenstein-Jensen Medium. | Clin Microbiol 38:
2395-2397.
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GEZA VASS (2006)

Adenosine in exhaled breath condensate: methodological and clinical aspects

Supervisor: 1ldiké Horvath

Exhaled breath condensate is a new, non-invasive tool to investigate lower airways. Several
questions related to this method have still not been answered. Thus it is not clear for
example how inhalation (which can occur via mouth or nose) during sample collection
influences parameters of exhaled air. At the same time studies from different laboratories
showed that mediators in exhaled breath condensate can help us to screen or follow-up
non-invasively lung diseases. A number of in vitro, murine and human studies confirmed
the role of adenosine in asthma. Our goal was to examine how inhalation via nose alters the
volume, levels of adenosine and other mediators of exhaled breath condensate in healthy
subjects and patients with rhinitis as compared to the “traditional” oral inhalation; fur-
thermore, to determine exhaled adenosine levels of asthmatic and non-asthmatic rhinitic
patients as compared to healthy controls. Our data showed that significantly more sample
can be obtained if subjects inhale via nose than via mouth. The composition of conden-
sate does not depend on the mode of inhalation in healthy subjects, while in patients with
rhinitis exhaled adenosine is significantly higher when they inhale via nose. This elevated
adenosine in rhinitis patients at nasal inhalation suggests that adenosine from the in-
flamed nasal cavities may enter lower airways by inhalation. Exhaled breath condensate
adenosine is significantly elevated in patients with asthma and non-asthmatic rhinitis,
and shows correlation with exhaled nitric oxide proposing that exhaled breath conden-
sate adenosine may be a potential marker of lower airway inflammation.

* Huszdr E, Vass G, Vizi E, Csoma Zs, Bardt E, Molnar-Vilagos Gy, Herjavecz I, Horvath I
(2002) Measurement of adenosine in EBC in healthy volunteers and patients with asthma.
Eur Respir ] 20: 1393—-1398.

e Huszar E, Vass G, Csoma Zs, Vizi E, Bardt E, Herjavecz I, Horvath I (2002) Adenozin kon-
centracio egészségesek és atopids asztmas betegek kilégzett levegs kondenzatumdaban
Medicina Thoracalis 55: 186-192.

e Vass G, Huszdr E, Bardt E, Valyon M, Horvdth I (2003) Comparison of nasal and oral in-
halation during exhaled breath condensate collection. Am | Respir Crit Care Med 167:
850-855.
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Program overview

Vision is essential for human life, but not endangered by several frequent eye diseases, the
treatment of which has not been completely established. The Ph.D. Program in ophthal-
mology addresses the pathophysiology and pathology of the most important eye diseases.
The research projects cover the diseases of the light refractive media of the eye, the bio-
chemical and histological alterations important for vision, and the experimental models
of the ocular alterations. Ocular blood flow and aqueous humour dynamics are especially
important topics of the Ph.D. school. Glaucoma, one of the blinding eye diseases with the
highest prevalence is investigated with special emphasis.

Titles of research projects Supervisors
Physiology and pathophysiology of the neuroretina in certain Agnes Farkas
diseases, especially in hereditary retinal diseases

Clinical—biological—imaging examinations of retinal ganglion cell =~ Gabor Hollé
apoptosis in glaucoma

Wound healing of the cornea especially in refractive surgical Zoltan Zsolt Nagy
procedures

Physiology and pathophysiology of vision. The topics include the Ildiko Stiveges
examination of the refractive layers of the bulb in pathologic conditions

and the follow-up of lesions occurring in diseases of the eye

In vitro culturing of corneal limbal stem cells and examination of Néra Szentmary
their potential in clinical application

Ph. D. students Supervisors
Zsuzsanna Antus pt [1diké Stiveges
Gébor Gyorgy Dedk ft I1diké Siiveges
Eszter Fodor pt Janos Németh
Anita Garas ft Gébor Holl6

Akos Kusnyerik ft [1diké6 Stiveges
Eniké Sikl6di-Nemes pt (a) [1diké Stiveges
Andrés Zsolt Szigeti ft Zoltan Zsolt Nagy
Agnes Ildiké Takacs ft Zoltan Zsolt Nagy
Erika Tatrai ft Gyorgy Salacz
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Ph. D. candidates Supervisors
Orsolya Fiedler pt Agnes Farkas
Krisztina Hagy6 ft Janos Németh
Balazs Lesch ft Agnes Farkas
Moénika Popper ft I1diké Stiiveges
Rita Vamos pt Agnes Farkas
Ph. D. graduates Supervisors
Arpad Bereczki i I1diko Siiveges
Béla Erdélyi pt Janos Németh
Miaria Eva Ferencz pt Gyorgy Salacz
Katalin Gombos i Gyorgy Salacz
Janos Hargitai i Agnes Farkas
Andreas Katsanos it Gébor Holl6
Andrés Papp i I1diké Stiiveges
Miklés Resch pt I1diké Siiveges
Gébor Mark Somfai ft Gyorgy Salacz
Antal Szabo i I1diké6 Stiveges
Viktéria Szabo ft Zoltan Zsolt Nagy
Gabriella Szatmary i I1diké Siiveges
Marta Téth ft Gébor Holl6
Lészl6 Balazs Varsanyi ft Agnes Farkas

a, absolutorium; pt, part-time; ft, full-time; i, individual; it, international

Abstracts of Ph. D. theses successfully defended in 2006, 2007 and 2008

ARPAD BERECZKI (2008)

Surgical treatment of macula disease

Supervisor: 1ldiké Siiveges

Removal of subfoveal neovascular membranes in age-related diabetic macula degeneration:
Macular translocation may be an effective method in the treatment of age-related macula
degeneration by data published in the literature. Although our experience is moderate
due to the low number of cases, we found that visual acuity shows close relation with sur-
gical indication and preoperative ophthalmic state of the patient. In summary we suppose
that this kind of surgery may be appropriate in the treatment of certain types of macular
degeneration, at the same time the number of complications decreases due to the develop-
ment of surgery. Unfortunately we should count on higher number of recurrences
(Bereczki et al. 2000, Bereczki and Biré 2007). Surgery of diabetic macular oedema:
Prevalence of diabetic macular oedema depends on a number of factors, such as the type
of diabetes and diabetic retinopathy, duration of diabetes as well as general status of
patient. The protocol on indication and contraindication of surgery shall be established

o
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by later prospective studies. Actually the indication for surgery is made by thorough indi-

vidual analysis of expected improvement of visual acuity and chances of complications

(Bereczki 2001, Milibdk and Bereczki 1999). Pars plana vitrectomy performed in topical

anaesthesia: Retrobulbar and peribulbar anaesthesia became preferred methods in posterior

segment surgeries versus general anaesthesia in short time due to advanced techniques

and instrumentation as well as shorter surgery times. Topical anaesthesia may represent

appropriate alternative to retrobulbar and peribulbar anaesthesia with thoughtful patient

selection in case of three gate pars plana vitrectomy but we think that its wide-spreading

use is not expected (Bereczki and Domsa 2002).

* Bereczki A, Biré Zs (2008) Can macular translocation be a satisfactory management of
subfoveal chorioidal neovascular membrane? Clin Ophthalmol 1: 2.

* Bereczki A, Domsa P (2002) Cseppérzéstelenitésben végzett pars plana vitrectomia. Sze-
mészet 139: 191-193.

* Bereczki A (2001) A vitrectomia szerepe a retinopathia diabetica kezelésében. Lege Artis
Medicinae 11: 108-111.

BELA ERDELYI (2008)

The effects of the tear-film dynamics in healthy subjects and dry eye patients

Supervisor: Janos Németh

The preocular tear film has a significant optical function, because the air-tear-film inter-
face represents two-thirds of the total refractive power of the eye. This surface shows
dynamic changes between two blinks, which is important to recognize as the refractive
surgical procedures are performed partly according to the momentary image of the ocular
surface. SRI, SAI and PVA proved to be suitable parameters for assessment of the alter-
ations of the tear film. The changes are individual, suggesting that tear film stability
might be extremely variable among healthy subjects. The color-coded topographic map of
the ocular surface was thought to be a constant quality of the eye. Our investigations
demonstrated, that the topographic pattern changes in more than half of the cases when
the healthy subjects retained from blinking for one minute. The reproducibility of kerato-
metric measurements significantly worsened 60 seconds after blinking. The standard
deviation of the measures exceeded 0.5 diopter. The application of an artificial tear
improved the regularity of the ocular surface significantly. Based on this experience
corneal topography was found suitable for testing the topographic effect of various artifi-
cial tears. With the high-speed videotopograph developed by our workgroup the tear-film
related changes can be followed exactly from the opening of the eye. Our examinations
showed that the most regular ocular surface is attained in about 3-10 seconds postblink,
which we named tear film build-up time first in the world. Subsequently ocular surface
regularity deteriorates. Our proposal for capturing a videotopographic image is 4-9 sec-
onds postblink. Tear-film dynamics is altered in dry eye patients. After application of an
artificial tear drop healthy dynamics appeared. Following incomplete blinks—common in
everyday life—tear-film dynamics does not differ from that observed after complete
blinks. Using confocal microscopy we experienced the effects of hypoxia related metabol-
ic disorder in the cornea of dry eye patients, these symptoms were the most pronounced

o
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at the lower corneal periphery of patients with lagophthalmos. The progression of the

condition is well indicated by the status of the lid-parallel conjunctival folds.

* Németh ], Erdélyi B, Csakany B, Gaspar P, Soumelidis A, Kahlesz F, Lang Zs (2002) High-
speed videotopographic measurement of tear film build-up time. Invest Ophthalmol Vis
Sci 43: 1783-1790.

* Erdélyi B, Csdkdany B, Németh ] (2006) Reproducibility of keratometric measurements
decreases with time after blinking. Eur ] Ophthalmol 16: 371-375.

* Erdélyi B, Kraak R, Zhivov A, Guthoff R, Németh ] (2007) In-vivo confocal microscopy of
the cornea in dry eye. Graefe’s Arch Clin Exp Ophthalmol 245: 39-44.

MARIA EVA FERENCZ (2008)

Surgical treatment of vitreomacular diseases, assessment of anatomical
and functional results

Supervisor: Gyérgy Salacz

The improvement of microsurgical techniques in the last decade resulted in better
anatomical and functional results in the treatment of some vitreoretinal pathologies. One
of the milestones of this development was the introduction of indocyanine green (ICG)
dye in the staining of epitretinal membranes of the macula, facilitating their safe and
intact peeling. After the first enthusiastic successes, however, concerns were raised
because of the presumed toxicity of the dye.

As epiretinal membranes usually occur in elderly patients there is also some degree of
cataract formation present which requires combined surgical intervention involving the
anterior segment as well for the good visualization of membrane removal. In order to
achieve good postoperative visual acuity, accurate intraocular lens planning is required.
Unfortunately, in cases accompanied by macular edema formation regular biometry
methods may not be appropriate.

In our work we aimed (1) to assess the possible toxic effect of the ICG dye during macular
hole surgery and (2) to find a solution for the avoidance of postoperative refractive correc-
tion error in eyes undergoing combined cataract and vitreoretinal operations for macular
oedema.

We compared postoperative visual acuity and the response densities of the two central
rings on multifocal electroretinography (mfERG) in patients operated with macular hole
during a 20-month follow-up. In group A ICG dye were used for the removal of internal
limiting membrane, while in Group B no dye was used for peeling. In the case of com-
bined operations we compared the postoperative refraction of the patients with the preop-
eratively planned correction.

Significantly better visual acuities and higher response densities were found in Group B
after the 20-month follow-up. Postoperative refraction showed a myopic shift in the case
of combined operations.

According to our results it is not advised to use of ICG dye during vitreoretinal surgical
interventions. Other techniques should be employed in the future which do not have any
retinal toxic effect. The reason for the difference in the planned postoperative refraction
in eyes with combined operations for cataract and macular edema is the use of shorter

o
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axial length measurements due to the presence of macular oedema in the SRK/T formula.

With the use of our described corrected axial length the postoperative refractive error may

be avoided.

* Kovdcs I, Ferencz M, Nemes ], Somfai G, Salacz G, Récsan Z (2007) Intraocular lens power
calculation for combined cataract surgery, vitrectomy and peeling of epiretinal mem-
branes for macular oedema. Acta Ophthalmol Scand 85: 88-91.

* Ferencz M, Somfai GM, Farkas A, Kovdcs I, Lesch B, Récsdn Z, Nemes ], Salacz G (2006)
Functional assessment of the possible toxicity of indocyanine green dye in macular hole
surgery. Am | Ophthalmol 142: 765-770.

* Ferencz M, Somfai GM, Récsdn Zs (2004) Membrana limitans interna eltavolitdssal kom-
bindlt vitrektomia szerepe diabéteszes maculopathidban. Szemészet 141: 15-19.

KATALIN GOMBOS (2007)

New opportunities for research in local ophthalmic anaesthesia

Supervisor: Gyérgy Salacz

Since the 1970s, the methods of surgical procedures in ophthalmology have changed due
to technical developments. New methods have been introduced and, as a result, the re-
quirements for anaesthesiology have also changed. The question is: which method can
provide better surgical conditions and is better for patients?

1. Our aim was to compare Topical Anaesthesia (TA) with anaesthesia via injection (RBA)
during the course of cataract removal by phacoemulsification. We wanted to examine the
activation of the adrenocortical system and any changes in patients’ psychological state.
We also wanted to identify using statistical analysis the parameters that increase the chance
of the patient experiencing pain during the surgery.

2. Our second aim was to develop appropriate anaesthetic methods for extended, painful
ophthalmic surgery, which could enable the administration of the anaesthetic solution
into the appropriate space, at any time and for any length of time required, without inter-
rupting or changing the procedure. We developed the method through experiments on
cadavers, the practical application of a method for administering the anaesthetic via can-
nule, and the examination of the serum level of lidocain using continual administration.
1. We established that the cataract surgery with phacoemulsification procedure is more
painful and the systolic blood pressure is significantly higher using TA than using RBA.
The cortisol level of serum changes significantly according to pain, while the adrenalin
level of serum changes significantly according to the type of anaesthesia. Using a logistic
regression model, we were able to estimate the probability of pain with 93% certainty. Based
on this, we can change the planned anaesthetic method and choose the most appropriate
method for a given patient.

2. We developed a relatively simple and easy-to-learn technique to introduce a thin, flexible
plastic cannule into the orbit.

When used in practice, this method achieved anaesthesia over whatever period was re-
quired. By using this technique in lengthy procedures we were able to avoid general anaes-
thesia. The position of the cannule can be checked by ultrasound before the administra-
tion of the anaesthetic solution, so the side-effects of intraocular administration can be
avoided. It is also possible to use the cannule for post-operative pain relief.

o
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tosan, illetve bélusban adagolt retrobulbaris érzéstelenités esetén. Szemészet 141: 67-71.
* Laszlo Cs, Gombos K, Vimlati Gy, Salacz Gy, Hatvani I (2000) A catheter technique in
ophthalmic regional anaesthesia, Cadaver experiments. Acta Anaesth Scand 44: 450-452.
* Gombos K, Laszlo Cs, Hatvani I, Vimlati Gy, Salacz Gy (2000) A catheter technique in
ophthalmic regional anaesthesia, Clinical investigations. Acta Anaesth Scand 44: 452—456.

JANOS HARGITAI (2008)

Novel diagnostic methods and therapeutical approaches in
Stargardt macular dystrophy

Supervisor: Agn es Farkas

Stargardt disease is the most common juvenile-onset macular dystrophy. The disease is
characterized by a severe reduction of central vision, often occuring before the age of 20
years. Several clinical data are available to assess the status of a patient, however the
prognosis is still hard to predict. The molecular background of this complex pathology is
still unclear, and no definitive therapy is available yet.
Optical coherence tomography and scanning laser ophthalmascope are two non-invasive
methods capable to bring new and valuble information about the patient. Linear correlation
was observed between visual acuity and foveolar thickness and between visual acuity and
macular volume.
SLO examination of STGD patients showed strong correlation between the amount of pig-
ment in the fovea and visual acuity.
Genetic analysis of 35 Hungarian STGD patients showed homogeneous distribution of dis-
ease associated mutations in contrast with other ethnical groups, thus it favours genotype-
phenotype correlation studies in the Hungarian population. This would help us to determine
the prognosis of our—juvenile—patients at an earlier age.
Rapid advancing of genetics has allowed us to treat several inherited diseases already. In
our basic research we successfully transduced the gene of reporter protein into the retinal
pigment epithelium using lentivirus vector both in vitro and in vivo nature. The immuno-
rejection caused by the foreign protein was succesfully overcome by using immunosup-
pression. According to our findings, gene therapy seems to be a promising candidate for
the treatment of Stargardt macular dystrophy in the future.

* Hargitai ], Zernant J, Somfai GM, Vamos R, Farkas A, Salacz G, Allikmets R (2005) ABCR
mutations and clinical phenotype in Hungarian patients with Stargardt disease. Invest
Ophthalmol Vis Sci 46: 4402—4408.

* Doi K, Kong ], Hargitai ], Goff SP, Gouras P (2004) Transient immunosuppression stops
rejection of viral transduced EGFP in rabbit retina. J Virol 78: 11327-11333.

* Hargitai J, Somfai GM, Vamos R, Farkas A, Allikmets R (2004) Foveolaris vastagsag és
maculatérfogat viltozdsai Stargardi-maculadystrophidban. Szemészet 141: 35-40.
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ANDREAS KATSANOS (2006)

Polarimetric measurement of the retinal nerve fibre layer

Supervisor: Gabor Holl6

Glaucoma is an irreversible progressive optic neuropathy which is one of the leading causes
of blindness worldwide. Assessment of the retinal nerve fibre layer thickness (RNFLT)
with scanning laser polarimetry (SLP) is a novel, non-invasive and clinically important,
evolving method in the glaucoma diagnosis and long-term care. SLP has been developed
and introduced into clinical practice in the last decade but it is still under continuous
development. In my research I focused on the clinical application of the newly developed
customized corneal polarization compensation in SLP (SLP-C), which technically offers
advantages compared to the classic fixed angle and magnitude compensation (SLP-F).
I investigated the influence of corneal LASIK surgery on the results of SLP-F and SLP-C;
the relationship between retinal sensitivity and the corresponding RNFLT as measured
with SLP-F and SLP-C; the relationship between RNFLT as measured with SLP-C and the
corresponding retinal sensitivity as measured with a non-selective (SAP) and an M-cell
selective test (FDP); and the influence of subfoveal choroidal neovascularisation (CNV) on
the polarimetric macular image. Appropriate number of glaucomatous and healthy eyes
was imaged in each study, and appropriate statistics were used.

Our results show that LASIK induced alteration of corneal polarization become stable

after the third post-LASIK month when SLP-F was used. However, when SLP-C was used

the LASIK-induced effects were neutralized even in the early post-LASIK period. These
results suggest that SLP-C is superior to SLP-F for the neutralisation of corneal changes.

Measurements with SLP-C correlated better with retinal sensitivity than those with SLP-F.

We found a similar structure-function relationship between RNFLT determined by SLP-C

and retinal sensitivity as measured with SAP and FDT. This is especially important infor-

mation for long-term clinical research and structure-function investigations. Our results
showed that SLP-C measurements may be disturbed in eyes with CNV due to the CNV-
induced artifacts of the macular polarimetric image. To reduce these artifacts, the use of

SLP-F is still justified.

* Holl6 G, Katsanos A, Kéthy P, Kerek A, Siiveges I (2003) Influence of LASIK on scanning laser
polarimetric measurement of the retinal nerve fibre layer with fixed angle and customized
corneal polarisation compensation. Br | Ophthalmol 87: 1241-1246.

* Katsanos A, Kéthy P, Nagy ZZ, Holl6 G (2004) Stability of scanning laser polarimetric retinal
nerve fibre layer thickness after the third post-LASIK month. Acta Physiol Hung 91: 119-
130.

* Katsanos A, Kéthy P, Papp A, Hollé G (2005) Influence of subfoveal choroidal neovasculari-
sation on macular imaging with scanning laser polarimetry of the retinal nerve fibre layer.
Eye 19: 117-122.
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MIKLOS RESCH (2006)

The role of extracellular matrix in corneal wound healing

Supervisor: 1ldiké Siiveges

The wound healing of the avascular and hypocellular corneal stroma, composing 90% of
the cornea leads to the decrease in corneal transparency and visual acuity. Corneal wound
healing is associated with the irregular arrangement of the extracellular matrix. The effect
of stromal extracellular lipid deposition on corneal wound healing was examined by
corneal topography in a prospective study and a case report of eyes with arcus lipoides
corneae undergone cataract extraction. Clear corneal incision phacoemulsification was
found safe in eyes with arcus lipoides in corneal topographical aspects, however delayed
normalisation of the corneal surface can be expected. In higher grade arcus lipoiedes incision
greater than 4.0 mm can result in high corneal astigmatism and surface irregularity. The
role of the extracellular matrix in healthy corneas was investigated after different refractive
surgical interventions. The fact and postoperative time course of intraoperative corneal
edema was shown by ultrasound pachymetry in Laser in situ keratomileusis (LASIK) per-
formed in healthy human eyes. The flap and stromal edema appeared intraoperatively
and remained significant until postoperative day 5 by subtraction pachymetry. Immuno-
histochemical analysis of glycosaminoglycan and keratan sulfate changes was performed
in healthy rabbit corneal buttons undergone myopic photorefractive keratectomy. Our ex-
periments provided evidence, that the superficial excimer laser treatment results in a pro-
longed and deeper involvement of the stromal extracellular matrix compared to the cellular
changes in form of apoptosis, proliferation and inflammatory response.

* Resch M, Nagy ZZ (2004) Unilateraler Ptosis im Hintergrund der unilateralen Arcus
lipoides — Kasuistik [Unilateral ptosis in the background of unilateral corneal arcus lipo-
ides—case report]. Klin Monatsbl Augenheilkd 221: 785-787.

* Resch M, Bausz M, Nagy ZZ, Siiveges I (2006) Corneal topography parameters after super-
ior clear corneal incision cataract surgery in arcus lipoides. Eur ] Ophthalmol 16: 24-29.

* Resch M, Ispan O, Kelemen E (2002) Intraoperativ és posztoperativ pachymetria LASIK
miitétek kapcsan. Szemészet 139: 105-108.

GABOR MARK SOMFAI (2008)

Clinical and laboratory assessment of diabetic microvascular complications

Supervisor: Gyérgy Salacz

The increasing incidence of diabetes means a growing burden on the societies of developed
countries because of the increasing need for disease treatment along with the treatment of
complications. In developed countries, among them also in Hungary, the leading cause of
legal blindness and visual impairment is diabetes. Optical coherence tomography (OCT)
is an imaging method capable of near-histological resolution scanning of retinal tissue.
With the use of a custom-built software it is possible to measure not only the total thick-
ness of the retina in the macular area, but also the thickness of the retinal layers. The
structural changes of the retina are caused by biochemical-physiological alterations,

o
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among which an increasing body of evidence is pointing towards the role of an enzyme,
called semicarbazide-sensitive amine oxidase (SSAQ). The aim of our work was to inves-
tigate how macular volume and central foveal thickness can show early macular changes
secondary to diabetes, and also to investigate their relationship with visual acuity in mac-
ular edema. We also investigated the risk factors for the occurrence of serous macular
detachment (SMD). We investigated the sensitivity of the OCTRIMA (Optical Coherence
Tomography Retinal IMage Analysis) software towards operator related image acquisition
pitfalls (depolarization, defocusing, the combination of depolarization and defocusing
and decentration of the scan). We assessed the activity of soluble SSAO, which is known
to be correlated with the degree of retinopathy in humans, and examined its correlation to
the tissue-bound aortic SSAO enzyme activity, chronic subclinical inflammation and
oxidative stress in streptozotocin-induced male Whistar rats, treated under semi-intensive
and intensive insulin regimes. Our results have shown that (1) macular volume seems to
be a more sensitive indicator of pathological changes in diabetes than central foveal thick-
ness and (2) macular volume and central foveal thickness are strongly correlated to visual
acuity in diabetic macular edema. Eyes with serous macular detachment have better visual
acuity compared to eyes with similar central foveal thickness and macular volume but
without SMD. The risk of developing SMD may be higher in the presence of cystoid mac-
ular edema and long diabetes duration (longer than 15 years). OCT image segmentation by
OCTRIMA was significantly influenced by the combined cases of decentration and depo-
larization. The activity of aortic tissue-bound and soluble SSAO were inversely related,
poor glucose homeostasis increased the activity of soluble SSAO and also increased the
level of C-reactive Protein (CRP, indicator of chronic subclinical inflammation) and
oxidative stress (marked by a decreased Total Antioxidant Status, TAS). The levels of CRP,
TAS and soluble SSAO activity were strongly correlated and their pathological changes
were normalized only by intensive insulin treatment. Our results show the usefulness
and importance of macular OCT examinations in early diabetes and also in diabetic
maculopathy. Careful fine-tuning of imaging settings is important to obtain a best-possible
scan in order to make reliable measurements with the use of the OCTRIMA software. Our
results give indirect evidence for the source of soluble SSAQO activity and emphasize the
importance of tight glucose control in patients with diabetes.

» Somfai GM, Somogyi A, Nemes ] (2004) The relationship between macular morphology
and macular function in diabetic patients assessed by optical coherence tomography.
Ophthalm Hung 141: 45-54 (in Hungarian).

* Somfai GM, Salinas HM, Puliafito CA, Ferndndez DC (2007) Evaluation of potential
image acquisition pitfalls during optical coherence tomography and their influence on
retinal image segmentation. ] Biomed Opt 12: 041209.

» Somfai GM, Knippel B, Ruzicska E, Stadler K, Téth M, Salacz G, Magyar K, Somogyi A
(2006) Soluble semicarbazide-sensitive amine oxidase (SSAO) activity is related to oxidative
stress and subchronic inflammation in streptozotocin-induced diabetic rats. Neurochem Int
48: 746-752.
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ANTAL SZABO (2008)

The effect of laser on the retina in experimental and pathological conditions

Supervisor: 1ldiké Siiveges

When performing retinal laser photocoagulation the laser beam causes different effects at

the level of the retinal pigment epithelial (RPE) layer, where it is mostly absorbed.

Besides the direct effects of the laser beam there is a secondary effect, a temperature elevation,

that we could measure at the level of the RPE layer after laser treatment. The temperature

increase measured in the center and at the border of the laser spot had the same tendency.

In our experiment the biochemical reactions of the RPE monolayer changed after laser

photocoagulations. Using 1600 mW energy the glutamate uptake of our cells decreased as

compared to 800 mW. An opposite effect was observed when examining the GABA uptake:
the higher the energy for the treatment the higher was the GABA uptake.

We have perfomed a photodynamic treatment (PDT) for a retinal capillary haemangioma

(RCH). We looked upon and monitorized the diameter of the feeder and draining vessel of

the RCH under clinical conditions.

We have shown that a decrease of the diameter of both feeder and draining vessel was

observed. This decrease was present five days after the treatment and did not change six

months after the treatment.

* Szabo A, Varga V, Toimela T, Hiiteld K, Tdhti H, Oja SS, Siiveges I, Salminen L (2004)
Laser treatment of cultured retinal pigment epithelial cells—evaluation of the cellular
damage in vitro. | Ocul Pharmacol Ther 20: 246-255.

* Szabd A, Géhl Zs, Seres A (2005) Photodynamic (Verteporfin) therapy for retinal capillary
haemangioma, with monitoring of feeder and draining blood-vessel diameters. Acta
Ophthalmol Scand 83: 512-513.

* Hollé G, Szabé A, Vargha P (2001) Scanning laser polarimetry versus frequency-doubling
perimetry and conventional threshold perimetry: Changes during a 12-month follow-up
in preperimetric glaucoma. A pilot study. Acta Ophthalmol Scand. 79: 403—407.

VIKTORIA SZABO (2008)

Study of mutations and polymorphisms in ocular diseases

Supervisor: Zoltan Zsolt Nagy

The aim of my Ph.D. thesis was to examine genetic mutations and polymorphisms thought
to be potentially important in the mechanism of the autosomal dominant congenital sta-
tionary night blindness (adCSNB), and in two multifactorial disorders of patients treated
with photorefractive keratectomy. In the course of our study on mutational analysis of
GNAT1 gene we identified a novel heterozygous C to G alteration (c.598C>G) in exon 6 of
transducin a-subunit gene that should result in the p.GIn200Glu substitution in the highly
conserved Switch 2 region of a-transducin. The three dimensional computer modeling of
transducin suggests that the mutant protein exhibits impaired GTPase activity, thereby
leading to constitutive activation of phototransduction and causing adCSNB. In patients
treated with photorefractive keratectomy, first a genetic study of severe subepithelial
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corneal haze was performed. Since this clinical condition resembles the lumican-null

mouse phenotype, mutation analysis of lumican and keratocan genes was carried out.

There was no evidence that germ-line mutation of lumican and keratocan genes partici-

pate in the aetiology of subepithelial corneal haze. Our findings suggest that the mecha-

nisms of the development of severe corneal opacity are different in humans after PRK
compared to the lumican-deficient knockout mouse model. In patients treated with pho-
torefractive keratectomy, a further association study of steroid-induced ocular hyperten-
sion and functional polymorphisms of glucocorticoid receptor was carried out. Since vari-
ation in responsiveness to glucocorticoids observed in healthy population is influenced
by genetic polymorphisms of the glucocorticoid receptor gene, we investigated whether
variants N363S, ER22/23EK, and Bcl I may contribute to steroid-induced ocular hyper-
tension. In cases where prednisolone acetate was administered, we found a significant
correlation between N363S heterozygosity and steroid-induced ocular hypertension.

Genotyping of N363S polymorphism and identifying high risk steroid responders may

allow an individual therapy to avoid steroid-induced ocular hypertension.

* Szabé V, Balogh K, Siiveges I, Rdacz K, Hunyady L, Nagy ZZ (2006) The role of lumican
and keratocan genes in persistent corneal subepithelial haze following excimer laser photo-
refractive keratectomy. Mol Vision 12: 597-605.

* Szabo V, Borgulya G, Filkorn T, Majnik ], Banyasz I, Nagy ZZ (2007) The variant N363S
of glucocorticoid receptor in steroid-induced ocular hypertension in Hungarian patients
treated with photorefractive keratectomy. Mol Vision 13: 659-666.

* Szabo V, Kreienkamp HJ, Rosenberg T, Gal A (2007) p.GIn200Glu, a putative constitutively
active mutant of rod a-transducin in autosomal dominant congenital stationary night
blindnes. Human Mutation 28: 741-742.

GABRIELLA SZATMARY (2007)

The role of perimetry in the diagnosis of neuro-ophthalmic disorders
and its implications to neural plasticity of visual perception

Supervisor: 1ldiké Siiveges

In summary, we conducted two complementary clinical studies in which we investigated
the neuro-ophthalmological applicability of recently developed perimetry techniques.

In our prospective study (Study A), we tested a new algorithm: Swedish Interactive
Thresholding Algorithm (SITA) Fast against the gold standard perimetry: Goldmann visual
field (GVF) in 64 consecutive patients with either severely decreased vision (20/200 or
worse) (n=50 eyes) or neurological impairment (n=50 eyes). The recent development of
the SITA family of perimetry has allowed for shorter testing time in normal subjects and in
glaucoma patients. However, its usefulness for detecting visual field defects in patients with
poor vision or neurological disease has not been evaluated. We categorized the results
into 1 of 9 groups based on similarities and reliabilities. Overall, GVF and SITA Fast were
equally reliable in 77% of eyes and showed similar visual field results in 75% of all eyes
(70% of eyes of patients with severe neurologic deficits and 80% of eyes with poor vision).
The mean+SD duration per eye was 7.97+3.2 minutes for GVF and 5.43+1.41 minutes for
SITA Fast (p<0.001). Thus, our results suggest that for the general ophthalmologist and
neurologist, visual field testing with SITA Fast perimetry might even be preferable to
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GVF, especially if performed by a marginally trained technician, even in patients with

severely decreased vision or who are neurologically disabled.

In our pilot study (Study B), we tested a novel technique: functional MRIperimetry (fMRI-

perimetry) on a neuro-ophthalmological patient against healthy controls.

We performed three functional MRI experiments on this pilot patient in addition to SITA

Standard perimetry, electrophysiological testings, optical coherence tomography (OCT)

and contrast sensitivity. We describe the findings of these visual functional and structural

tests. We found that performance on fMRI perimetry closely correlates with pattern devia-

tion (PD) performance as assessed by static automated perimetry.

In conclusion, both Study A and Study B provide important results that have relevance in

everyday clinical practice of ophthalmic, neurologic and neuro-ophthalmic patients with

disease processes affecting any parts of the afferent visual system.

* Szatmary G, Biousse V, Newman NJ (2001) Can SITA Fast be used as a reliable alternative
to Goldmann perimetry in neuro-ophthalmic practice? Neurology 56: A044.

* Szatmary G, Leigh ] (2002) Peripheral and central eye movement disorders. Review article.
Curr Op Neur 15: 45-50.

* Szatmdary G, Biousse V, Newman NJ (2002) Can Swedish Interactive Thresholding Algo-
rithm Fast perimetry be used as an alternative to Goldmann perimetry in neuroophthalmic
practice? Arch Ophthalmol 120: 1162-1173.

MARTA TOTH (2008)

Detection of glaucomatous retinal ganglion cell loss with
scanning laser polarimetry

Supervisor: Gabor Holl6

Glaucoma, one of the leading causes of blindness is induced by progressive apoptotic loss
of the retinal ganglion cells. To detect glaucoma early in the disease process and to assess
the possible progression, quantitative measurement of the ganglion cell number is needed.
Retinal nerve fibre layer thickness measurement with scanning laser polarimetry (SLP)
was developed for these purposes. SLP was introduced to the clinical practice fifteen years
ago, but it is still under continuous development. In my research I focused on the clinical
application of the commercially available software (GDx-VCC) as well as a new software
version (GDx-ECC) presently under development. Using the ECC software the image quality
improves in cases when the image is “atypical” and therefore difficult to classify with the
VCC software.

I investigated the influence of ECC on image atypicality and anterior segment retardation
noise; the effect of myelinated retinal nerve fibres on the VCC and ECC imaging; the cor-
relation between GDx-VCC and two types of visual field testing methods, namely standard
automated perimetry (SAP), and matrix frequency-doubling perimetry (M-FDT) which is
considered specifically sensitive for the detection of early damage; the screening ability of
SLP, M-FDT and another structural diagnostic technique, scanning laser tomography
(SLT); the suitability of VCC and ECC to the detection of glaucoma progression.

Our results showed that ECC can effectively neutralize both image atypicality and anterior
segment’s noise; the influence of myelinated retinal nerve fibres on the SLP images varies
between the software versions and according to the retinal location of the disorder; SLP
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has a better structure-function relationship with M FDT than with SAP; the combined use

of SLP and M-FDT can be considered a useful tool for screening, but use of SLT with the

present software cannot; finally, the earliest SLP indicator of glaucoma progression is the

increase of the long term variability of a GDx-ECC parameter, called NFI.

» Téth M, Holl6 G (2005) Enhanced corneal compensation for scanning laser polarimetry
on eyes with atypical polarisation pattern. Br ] Ophthalmol 89: 1139-1142.

» Téth M, Kéthy P, Vargha P, Holl6 G (2007) Accuracy of combined GDx-VCC and matrix
FDT in a glaucoma screening trial. ] Glaucoma 16: 462—470.

LASZLO BALAZS VARSANYI (2007)

Clinical and molecular fenetic examinations in patients with
congenital achromatopsia

Supervisor: Agn es Farkas

Achromatopsia is a rare, autosomal recessively inherited retinal disorder, characterized
by low visual acuity, inability to distinguish colours, nystagmus and photophobia. The
background of the disorder is the lack of functioning cone photoreceptors. In the present
work, results of twelve Hungarian patients with achromatopsia, obtained from several
examinations, including various electrophysiological, psychophysical, morphological
and molecular genetic analyses, were analysed.
Causative pathogenic mutations were found in one of the known achromatopsia genes
(CNGA3, CNGB3) in each case. Two of these mutations were novel mutations; the patho-
genicity was proved using molecular biological methods. In the search for new candidate
genes for achromatopsia, linkage analysis was performed on chromosome 14.
Clinical examinations were used to distinguish the complete and incomplete forms of
achromatopsia. Subjective psychophysical methods (dark adaptation, relative brightness
matching and spectral luminosity testing) showed some residual colour vision function in
some patients. We also tried to use full-field ERG with colour stimuli as an objective method,
but no detectable residual cone function could have been detected in any of the patients.
OCT was used to assess the morphological changes in the patients in vivo. The macular
structure was altered, retinal thickness and total macular volume was lower in patients
with achromatopsia.
Achromatopsia is a stationery disorder, but to assess the changes during lifetime, we com-
pared the functional and morphological data of the “younger” and “older” patients with
achromatopsia. This could help designing a “gene-therapeutic window” for the forthcom-
ing gene therapy. ERGs showed no remarkable difference, but using OCT a significant
thinning of the retina in the “older” patients was found, compared to the “younger” ones.
This could be due to degeneration of the cone-related structures in the retina. This find-
ing emphasises a need for an “as early as possible” gene therapy. Early proper diagnosis of
achromatopsia is absolutely necessary, investigating the early, not specific signs of achro-
matopsia accurately, also with molecular genetic methods.
* Varsdanyi B, Wissinger B, Kohl S, Koeppen K, Farkas A (2005) Clinical and genetic features
of Hungarian achromatopsia patients. Mol Vision 11: 996-1001.
* Kohl S, Varsanyi B, Antunes GA, Baumann B, Hoyng CB, Jagle H, Rosenberg T, Kellner U,
Lorenz B, Salati R, Jurklies B, Farkas A, Andreasson S, Weleber RG, Jacobson SG, Rudolph G,
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Castellan C, Dollfus H, Legius E, Anastasi M, Bitoun P, Lev D, Sieving PA, Munier FL,
Zrenner E, Sharpe LT, Cremers FP, Wissinger B (2005) CNGB3 mutations account for
almost 50% of all cases with autosomal recessive achromatopsia Eur ] Hum Genet 13:
3-12.

PROGRAM 2/11.

RADIOTHERAPY

Coordinator:

Olga ESIK M.D., Ph.D., D.Sc.
University of Pécs

17 Edesanyék st, Pécs H-7624
Tel.: +36 72 536 480

Program overview

Accreditation of a Ph.D. Program in 2001 in radiotherapy was very important, as half of
the radiotherapeutists, radiation physicists and radiobiologists with scientific degrees
currently active in Hungarian radiotherapy will retire within five years. The Ph.D. Program
includes the announcement of Ph.D. courses and the provision of scientific work for the
Ph.D. students. Accreditation and initiation of Ph.D. Program in radiotherapy would pro-
mote the training of adequately-prepared personnel and the establishment of a critical,
comprehensive view for further modernization of the training and research. The organ-
ized Ph.D. training will ensure the possibility for the forward advancement of the most
talented young specialists. During the past three years, eight Ph.D. students took part at
the Program, and two of them have finished successfully their education.

Ph. D. graduate Supervisor
Zsuzsanna Poti pt Olga Esik
pt, part-time

Abstract of Ph. D. thesis successfully defended in 2007

ZSUZSANNA POTI (2007)

Radiobiological and clinical investigation on breast brachytherapy
(The clinical consequences of radiation induced toxicity)

Supervisor: Olga Esik
In patients who have undergone breast-conserving surgery, the role of sole brachytherapy

of the tumor bed is currently not unambiguous. My aim was to investigate the radiation-
induced toxicity and cosmesis in a total of 70 women diagnosed with stage I or II breast
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carcinoma who had previously participated in postoperative “Co MDR-APBI. Throughout
the BT, the 50 Gy dose delivered at 5 mm from the surface of the source was administered
during 10-22 h-long treatment. Assumption of a 10-mm safety margin surrounding the
tumor bed resulted in a 72 cm® median CTV irradiated with a reference dose of 28 Gy. In the
assessment of the skin and subcutaneous toxicity, the RTOG and my own late radiation
morbidity scoring system were applied. The radiosensitivity of the cultured fibroblasts
was determined by clonogenic assay to check whether individual radiosensitivity played
arole in the development and course of the radiation-induced side-effects. The results
revealed a population of 34 subjects at the end of the follow-up study: 27 patients with
tumor-free breasts and 7 with breasts erroneously (tumor-free) ablated/excised for misin-

terpreted radiation-induced sequelae. A total of 97% of the cohort had grade>2, and 59%

had grade>3 radiation-induced toxicity. Grade 3 telangiectasis was observed 41%, 88%

had localized fibrosis of some grade, and 35% had grade>3 fibrosis. 41% of the cohort dis-

played fat necrosis, which was often accompanied by grade>3 fibrosis and/or telangiectasis.

The cosmetic results were poor in 50%. The radiosensitivity of the fibroblasts was in-

creased in 8% of the patients, in agreement with data published for the general population.

Comparisons our fibrosis prevalence data with those of others allowed an estimate of

0.47 h for the rate of recovery from DNA damage in the fibroblasts. The results of my

investigation allow the conclusion that *Co MDR-APBI with a limited CTV (median 72 cm®)

and a low total dose (28 Gy) is associated with a high rate (59%) of grade>3 radiation-
induced toxicity and a high rate (50%) of poor cosmetic outcome at the end of the 12-year
follow-up. Although the relatively high BT dose rate (1.3-2.8 Gyh™) applied during the

short overall treatment time (10-22 h) and a possible geographic miss (close to skin im-

plantation) may have contributed to the development of these sequelae, the radiobiologi-

cally unfavorable effects of BT on normal tissues are also likely to have contributed to the
observed toxicities.

e Esik O, Péti Zs, Nemeskéri C, Mayer A, Szalai G, Sdfrany G, Trén L, Antal G, Glavik C,
Repa I (2004) Can interstitial brachytherapy compete with external beam radiotherapy in
breast cancer? Int ] Radiat Oncol Biol Phys 60: 343—345.

e Esik O, Péti Zs, Nemeskéri C, Mayer A, Szalai G, Sdfrany G, Trén L, Antal G, Glavik C,
Repa I (2004) Suboptimal planning of earlier clinical studies does not exclude the acqui-
sition of useful information for present or future practice: in response to Drs. Vicini,
Edmundson and Arthur. Int ] Radiat Oncol Biol Phys 60: 345-346 .

* Poti Zs, Nemeskeri C, Fekeshazy A, Safrany G, Bajzik G, Nagy ZP, Bidlek M, Sinkovics I,
Udvarhelyi N, Liszkay G, Repa I, Galuska L, Tron L, Mayer A, Esik O (2004) Partial breast
irradiation with interstitial “Co brachytherapy results in frequent grade 3 or 4 toxicity.
Evidence based on a 12-year follow-up of 70 patients. Int | Radiat Oncol Biol Phys 58:
1022-1033.
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PROGRAM 2/12.

CLINICAL AND EXERIMENTAL RESEARCH IN ANGIOLOGY

Coordinator:

Gyorgy ACSADY M.D., Ph.D., D.Sc.
Department of Cardiovascular Surgery
68 Varosmajor st, Budapest H-1122

Tel./fax: +36 1 458 6734
E-mail: gyacsady(@erseb.sote.hu

Program overview

The education of clinicians and researchers having profound scientific background is the
basic aim of the postgraduate Program, offering a possibility of research work on organ
failures due to vascular disorders and of application of the results in the therapeutic
processes. The study of the pathogenesis of the diseases of ischemic origin using the latest

techniques is also part of the Program.

Titles of research projects

Relations of arteriosclerosis and chronic uraemia

Overview and planning of clinical studies of therapeutic angio-
genesis

Physiological and pathological adaptation of venous system in cases
hemodinamical stress

Assessment, monitoring of cardiopulmonal perioperative risks and
treatment options in cardiovascular surgical diseases

The role and problems of endovascular graft implantation in
treatment of aneurysms

The role of genetic factors in restenosis

Complex examination of left ventricle aneurysm

Clinical use of homologous vessel transplantation and experimental
research on vessel preservation

Examination of vessel structures infected by Chlamydia pneumoniae
Molecular biological aspects of dilatative cardiomyopathy and
myocarditis of viral origin

The role of regulatory function of Nociceptin in cardiovascular
disease and its control

Radiological investigation and geometric analysis of aortic aneurysm
The cardiovascular effects of apelin

Ph. D. students

Zsuzsanna Cserép ft
Istvan Hartyanszky pt
Miklés Krepuska ft
Gébor Ferenc Molnér ft
Zsofia Panna Patko (Jo6né) ft
Tamas Mirk6 Paukovits ft

Supervisors
Gyorgy Acsady
Gyorgy Acsady

Gyorgy Acsady
Janos Gal
Kéalman Hiittl

Istvan Karadi
Béla Merkely
Attila Nemes

Zsuzsa Schaff
Péter S6tonyi

Péter Sotonyi

Péter Sétonyi
Miklés Toth

Supervisors
Janos Gal

Béla Merkely
Gyorgy Acsady
Attila Nemes
Gyorgy Acsady
Kélman Hittl
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Csanad Varallyay ft Kalman Hittl
Zoltan Szeberin pt(a) Gyorgy Acsady

Ph. D. candidates Supervisors
Al-Sieady Ali Mohsen it Gyorgy Acsady
Gébor Bir6 i Attila Nemes

Ph. D. graduates Supervisors
Agnes Petrohai pt Gyorgy Acsady
Gébor Vallus i Istvan Karadi

a, absolutorium; pt, part-time; ft, full-time; i, individual; it, international

Abstracts of Ph. D. theses successfully defended in 2007 and 2008

AGNES PETROHAI (2007)

Cardiac allograft vasculopathy after heart transplantation

Supervisor: Gyorgy Acsady

Heart transplantation has been available for more than ten years in Hungary for serious,
terminal stage heart failure patients, as a last resort treatment. They are young people,
who are finally capable to get back to their family after operation and they are able to work
and get incorporated fully to the society. I wish to contribute with my present dissertation
to the devoted work of all my colleagues engaged with the heart transplantation by summing
up and collating my time honoured clinical work and experience.
The most important factors, which significantly affect the outcome of the heart transplan-
tation:

1. Gender of the donor

2. Infection after heart transplantation

3. Gender of the recipient.
The most important factors, which not significantly, but greatly affect the outcome of the
heart transplantation:

1. Rejection

2. Accelerated graft arteriosclerosis

3. Lymphoproliferativ disease after heart transplantation

4. High blood pressure after heart transplantation

5. Hyperlipidemia after heart transplantation.
New methods, which would improve our results:

1. The citrate synthase test, as important heart function marker, is to be run from serum

2. The citrate synthase test is to be also run in the histopathology

3. Monitoring of autoantibody serum level by measurement

4. Donor and recipient HLA cross-match test after operation

5. Monitoring of immunsuppressed transplant patients by flow cytometric examination.
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* Petrohai A, Nagy G, Bosze Sz, Hudecz F, Zsiros E, Paragh Gy, Nyarady Z, Nemeth P, Berki T
(2005) Detection of citrate synthase-reacting autoantibodies after heart transplantation:
an epitope mapping study. Transpl Int 17: 834-840.

* Nyarady Z, Czompdoly T, Bésze Sz, Nagy G, Petrohai A, Pal J, Hudecz F, Berki T, Németh P
(2006) Validation of in siloco prediction by in vitro immunserological results of fine epitope
mapping on citrate synthase specific autoantibodies. Mol Immunol 43: 830-838.

* Harmati L, Karlécai K, Petrohai A (2001) A szivdtiiltetés gyakorlata Magyarorszagon.
Csalddorvosi Féorum 2: 23-26.

GABOR VALLUS (2008)

Certain genetic risk factors of restenosis in peripheral atherosclerotic disease

Supervisor: Istvan Karddi

The apolipoprotein E genotypes and CETP play a central role in lipoprotein metabolism.
The apolipoprotein E genotypes and the genotypes of CETP Taq1B and I405V gene poly-
morphisms were investigated in patients with accelerated atherosclerosis and restenosis
requiring reoperation after femoropopliteal reconstructive surgery. Prothrombotic factors
contribute to thrombotic complications not only at the venous site of the circulatory system
but may promote arterial restenoses and accelerated atherosclerosis, too. In a part of the
above mentioned patient group the frequency of factor V leiden mutation was detected
compared to healthy controls.

Our results: There was no difference in the distribution of CETP Taq1B genotypes in vas-

cular patients compared to controls. The same results were found in ischemic heart disease,

therefore this gene polymorphism has no effect on atherosclerosis and related restenosis.

The number of carrying V allele of CETP 1405V genotypes in vascular patients was signifi-

cantly increased compared to age and sex matched control subjects. This is the first ob-

servation in peripheral vascular disease. The same data were published for V allele fre-
quency in patients suffering from ischemic heart disease. The presence of V allele in-
crease the risk of restenosis in patients operated on for femoropopliteal atherosclerosis.

The carrier state of 4 allele of apolipoprotein E gene polymorphism in patients with accel-

erated atherosclerosis increases the risk for later restenosis.

The presence of factor V Leiden mutation can be observed in the majority of venous

thromboembolic diseases (40-70%). We detected a significantly higher frequency of Leiden

mutation in patients with accelerated atherosclerosis and reoperated for restenosis com-
pared to healthy controls. This observation calls the attention to consider in these patients

a long-distance low molecular weight heparin administration, which may decrease the

chance for later restenosis.

* Horvath A, Fust G, Horvath I, Vallus G, Duba ], Harcos P, Prohaszka Z, Rajnavolgyi E,
Janoskuti L, Kovacs M, Csaszar A, Romics L, Karadi I (2001) Anti-cholesterol antibodies
(ACHA) in patients with different atherosclerotic vascular diseases and healthy individuals.
Characterization of human ACHA. Atherosclerosis 156: 185-192.

* Karadi I, Vallus G, Nagy B, Dlustus B, Skopal ], Nagy Z, Papp Z, Romics L (2001) Factor V
Leiden mutation in severe femoropopliteal atherosclerosis with restenosis. Eur | Int Med
12: A194.
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* Vallus G, Dlustus B, Acsady Gy, Papp Z, Skopal ], Nagy Z, Prohdszka Z, Romics L, Karadi
I, Nagy B (2007) Factor V Leiden and apolipoprotein E genotypes in servere femoro-
popliteal atherosclerosis with restenosis. Clin Chim Acta 377: 256-260.

PROGRAM 2/13.

HORMONAL REGULATORY SYSTEMS

Coordinator:

Karoly RACZ M.D., Ph.D., D.Sc.

2nd Department of Internal Medicine

46 Szentkirély st, Budapest H-1088

Tel.: +36 1 266 0926, fax: +36 1 266 0816
E-mail: racz@bel2.sote.hu

Program overview

There are numerous important interactions among the hormonal system and neural,
immune and other regulatory mechanisms, by which hormones may influence the physi-
ology or pathophysiology of organs or organ systems. The program includes research pro-
jects dealing with interactions between hormones and other regulatory mechanisms, such
as neuroendocrine regulation of thyroid and gonadal function, and regulation of pituitary
and adrenal hormone secretion. Other research projects include studies on the molecular
mechanisms of hormone sensitivity, pathomechanism of metabolic bone disorders associ-
ated with endocrine disorders, hormonal disturbances associated with inborn metabolic
errors, and the development of microsensors for the detection of gene variants involved in
hormonal regulation.

Titles of research projects Supervisors
Effect of endocrine alterations on the epidemiology of certain Néndor Acs
diseases

Neurohormonal regulation of thyroid function Csaba Balazs
Neurohormonal interactions Ida Gerendai

Functional genomic studies in the pathogenesis of adrenal tumors  Péter Igaz
especially focusing on the expression of cytokines and their

receptors

Micro-RNA studies in endocrine tumors Péter Igaz
Disorders of genes encoding mitochondrial electron trasport Attila Patdcs
enzymes in tumors of the endocrine system

Molecular mechanisms determining glucocortocoid sensitivity Karoly Racz

Interactions of regulatory mechanisms in diseases of the pituitary Kéroly Racz
and andrenal glands

Clinical and pathophysiological studies in gynecological and Janos Rigb
reproductive endocrine disorders and in experimental models
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Mechanisms of endocrine disease associated bone metabolism

disorders

Steroids as antioxidants

Ph. D. students
Henriett Butz

Karolina Feldman
Nikoletta Lendvai
Balazs Stenczer
Péter Szabd

Mark Szeverényi
Zso6fia Tombol

Ph. D. candidates
Rita Bertalan
Belema Boyle
LaszI6 Fiit6

Péter Gergics

Géabor Csongor Mezei
Agnes Mondok
Péter Reismann
Marta Sereg

Agnes Szappanos
Judit Téke

Ph. D. graduates
Zita Haléasz

Istvan Liko
Andrea Luczay
Janos Laszlé Tanyi

p, part-time; ft, full-time; i, individual

ft

ft
ft
ft
ft
pt
ft

ft
ft
pt
ft

ft
ft

ft
ft

e e e e

Miklés Toth
Géabor Békési

Supervisors
Kéroly Racz,
Attila Patocs
Karoly Racz
Attila Patocs
Janos Rig6
Péter Igaz
Néndor Acs
Péter Igaz

Supervisors
Karoly Racz
Csaba Balazs
Miklés Toth
Karoly Racz
Janos Rig6
Karoly Racz
Kéroly Racz
Miklés To6th
Miklés To6th
Miklés Téth

Supervisors
Kéroly Racz
Karoly Racz
Kéroly Racz
Janos Rig6
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Abstracts of Ph. D. th