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INTRODUCTION

Our third almanac (this time in English language) introduces the Ph.D. School of Semmelweis Uni-
versity with news and events of the last two years. Additionally, we include some information about
recent developments in the structure of the school, including new programs and topics. These two
years include a period of time without dramatic changes. The turbulence following the merger of the
universities and the introduction of departmental doctoral schools covering broader branches of sci-
ences is over. As the distinguished readers of our booklet should all know, the formal training pro-
grams were transferred to (or, better say, gathered under the umbrella of) departmental doctoral
schools (TDIs, as abbreviated in Hungarian). Although the implementation of these changes pro-
ceeded without difficulties, the new structure created artificial divisions within the Ph.D. programs;
therefore the present departmental doctoral schools do not cover all aspects of the biomedical sci-
ences and the doctoral training is in need of a more flexible structure. Still, on behalf of the Doctoral
Council the President may declare that the transition has improved the output of the Doctoral
School. This must be stated even though during the editing of this book new clouds gather on the sky
of the higher education system. The process of disintegration has been started for a time, and the new
Higher Education Act is about to impose further changes on the relatively young establishment of our
higher education institution.

Since 1993 two goals have been adopted in the Ph.D. training programs and later in the departmental
doctoral schools of Semmelweis University. One goal is to create the best possible conditions for the
Ph.D. students’ research and for maintaining training programs and courses of a high quality. The
other one is to control standards and professional levels of current and future doctoral theses. Al-
though the evaluation of scientific work has its difficulties, the past few years have allowed us to re-
veal and, at least partly, overcome these difficulties. Decisions made at Ph.D. defenses were based on
agreed standards. Naturally, exceptions and debatable cases can still occur, but generally we are able
to consider and evaluate the academic work of our Ph.D. students with a great deal of pride. It is to be
applauded that - due to the tutors’ professional contacts — most Ph.D. students are able to attend labo-
ratories abroad but only a few of them abandon our doctoral school forever without defending their
theses. Traveling abroad is promoted by financial support provided by the pre-doctoral competitions
(This financial support might be transformed into a scholarship at a future date).

The high standards of the Doctoral School of Semmelweis University are characterized by an in-
creasing number of performance-based grants allocated to us by the state each academic year. The
number of Ph.D. students who pay tuition fees has remained constant. But we would prefer to have
more Ph.D. students studying at our doctoral school from abroad. There are almost 600 Ph.D. stu-
dents either in the educational or the qualification phase (i.e. examination, writing up and defending
a thesis) within the doctoral programs of the university. In the past few years more than one hundred
Ph.D. candidates were yearly conferred the degree of doctor (on the traditional Dies Academicus), a
number that indicates that the Doctoral School has become a key institution of the university and in-
creasingly contributes to the enhancement of its academic reputation.

The value of academic work in the Doctoral School is acknowledged not only by the leadership of the
university but also it manifests itself in a number of aspects of Ph.D. training and professional activi-
ties; i.e. university teachers show a high degree of interest in joining the doctoral staff and many grad-
uates at other universities apply for admission to our doctoral school. Furthermore, institutions and
professionals from Hungary and abroad have a keen interest in collaborating with us.

It has to be highlighted that the Ph.D. students’” high performance and the successful functioning of
departmental doctoral schools are facilitated by the expertise of the overwhelming majority of our tu-
tors. Tutors provide professional guidance and financial support to the research of Ph.D. students.
The Doctoral Council - which was assisted by other key committees - introduced the theoretical and
practical principles of the Doctoral School and made essential decisions concerning its operation.
These decisions were followed by a great deal of administrative work which has been managed com-
mendably partly by the heads of departmental doctoral schools and partly by the staff of the Doctoral
Secretariat. Our website is increasingly relied upon and contains much practical information. The
overture of opening the new English language website is close ahead! Although the electronic media
is able to eliminate a great deal of paperwork, the traditional information channels are also necessary.
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The Almanac is one of the latter, and records essential events which took place in the Doctoral
School of Semmelweis University. Making use of this opportunity I thank everybody who contrib-
uted to our performance and current results. I owe special thanks to some of my colleagues and
friends. At first I have to pay tribute to Professor Kopper Laszlé who both as the former President of
the Doctoral School and as one of the Heads of Departmental Ph.D. Schools plays a decisive role in
the life of the Doctoral Council and School. Gabor Makara, a member of the Hungarian Academy of
Sciences, Deputy President of the Council, and the renowned figure of many other scientific bodies
is the key person of setting the stage for the present Hungarian doctoral training. Without his contri-
bution the Doctoral School would be far less successful and productive. I am especially thankful to
Doctor Janos Rig6, the President of the Evaluation Committee, who keeps his fingers constantly on
the freshly prepared theses produced by our candidates of doctoral degree, thereby ensuring the high
standards of the dissertations. Neither this book, nor the progress of the School of Ph.D. studies could
have been imagined without the everlasting help and expertise of the brilliant work of the Doctoral
Secretary. Last but not least, I have to mention that the engine of this board is Eméke Marton, the di-
rector of the Secretary. It is largely due to her devotion to the doctoral education that we can navigate
on rough waters. Her team includes Aniké Maradi, Anita Lengyel and Timea Rab, who are always
ready to serve students and tutors and whose practice and patience are a key to the smooth and per-
fect management of the School. Herewith I wish much success for the continuation of this noble ac-
tivity exerted both by my friends in organizing the training and by those who endeavor to acquire the
doctoral degree at our University.

Agoston Szél
President of the Doctoral Council
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The Doctoral School is an autonomous educational body of the University; it functions as subject to
the decisions made by Doctoral Council (In Hungarian: EDT) that meets regularly every second
month of the academic year. The work of the Doctoral Council is supported by the Doctoral Secre-
tary. The Doctoral School of Semmelweis University includes eight departmental doctoral schools
representing a branch of science each, and manage the educational programs, sub-programs and of-
fer a wide selection of research topics that are of highest importance for Ph.D. students.

ADMISSION, EDUCATION AND QUALIFICATION

Ph.D. applicants must be university graduates (with a Master’s degree) or students registered for the
last semester of their studies at the university. The Doctoral Council of the University might accept
the application of other students in exceptional cases. Applicants are required to indicate on the ap-
plication form the training program and research topic selected within a Departmental Doctoral
School. The Doctoral council determines the content of the Ph.D. programs, the admission proce-
dures and the admission fee. The Doctoral Secretariat Office provides detailed information about
these to the applicants.

Applicants can be admitted to the educational phase (with state grants, private scholarships and fee
based education) or to the qualification phase (Ph.D. examination, writing and defending a thesis) of
the doctoral training. The admission procedure is based on evaluating.

1) the candidates’ level of general knowledge and personal ability,

2) his/her special (topic related) knowledge and academic competence.

Candidates must have a university (Ms.C.) degree with the result at least 3.51 (cum laude) in order to
gain admission. The result of their diploma is taken into consideration at the oral entrance examina-
tion only if it was acquired within the three years prior to application. A further condition is that ap-
plicants must possess at least a certified C type (oral and written) state language exam or an equiva-
lent certificate.

The admission board of each departmental doctoral school creates a ranked list of applicants which
is submitted to the Doctoral Council of the University. This committee makes decisions about the fi-
nal admissions by considering the number of (state) grants available and the positions candidates
have on the ranked lists.

The activity of the School of Ph.D. is divided into two parts:

Part I: educational phase — consisting of program courses and research activity (for Ph.D. students -
doctoranduses).

Part II: qualification phase — consisting of examination, writing and defending dissertations (for
Ph.D. candidates).

Although the educational and qualification phases can be continuous, each contains features that
provide greater flexibility in obtaining a degree. Basically, anybody holding a university diploma
with a Master’s degree (not necessarily a medical one) can join either Phase I or II. The aim of Phase I
is to train students to become scientists by providing them courses. Credit points can be accumulated
upon completion of a course. The selected scientific topic will become the core of the thesis. Re-
search is usually conducted in laboratories in collaboration with faculty members. A qualified tutor
supervises each student.

Phase II provides an opportunity to evaluate the results of the experiments and to publish them in ac-
knowledged scientific journals. Obviously, this is, or can be an on-going activity in Phase I as well.
The student is required to pass a comprehensive examination and to write and defend a dissertation.
Phase II follows Phase I, but one may join Phase II without completing Phase I, providing the neces-
sary prerequisites have been fulfilled. However, if one joins the School of Ph.D. Studies directly in
Phase II it is necessary to be accepted by a tutor within a program.

The School of Ph.D. Studies offers three forms of education. Full-time (ft) for scholarship holders
(scholarship obtained from state, agency, foundation etc.) entering Phase I as students - Part-time (pt)
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students, entering Phase I as students. Non-affiliated (n/a, individual) students, entering Phase II as
candidates.

Both full-time and part-time students must meet the same requirements. The main difference be-
tween those with and without scholarship is that the latter have jobs and are combining studies and
work. Individuals who join only Phase II will not be students with record-book and student identity
card, but they will be candidates for the doctoral degree. The total number of candidates at present is
over 400. Certain costs of education, scientific training and official procedures are covered for stu-
dents and candidates. Most of the fees are equal to or close to what is ordinarily paid by undergradu-
ate students.

The table summarizes information about the applicants and students of the School of Ph.D. Studies
at Semmelweis University.

MEMBERS OF THE DOCTORAL COUNCIL

President: Dr. Agoston Szél

Dr. Gabor Makara Vice-President, President of the Educational Board
Dr. Veronika Adam Vice-Rector of Scientific and International Affairs

Dr. Sandor Juhasz-Nagy Ph.D. School of Basic Medical Sciences

Dr. Zsolt Tulassay Ph.D. School for Clinical Science in Medicine

Dr. Karoly Racz Ph.D. School for Clinical Science in Medicine

Dr. Eva Széke Ph.D. School of Pharmaceutical and Pharmacological Sciences
Dr. Istvan Bitter Ph.D. School Mental Health Sciences

Dr. Gyorgy Nagy Janos Szentagothai Neurosciences Ph.D. School

Dr. J6zsef Mandl Ph.D. School of Molecular Medical Sciences

Dr. Laszlé Kopper Ph.D. School of Pathology (former President)

Dr. J6zsef Tihanyi Ph.D. School of Sport Sciences

Dr. P4l Magyar Representative of Faculty of Medicine

Dr. Gabor Varga Representative of Faculty of Dentistry

Dr. Kalméan Magyar Representative of Faculty of Pharmacy

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

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 propos-
als and requests for financial support for courses. If needed, the EB can alter courses. It can make pro-
posals in the following matters: (1) the structure of teaching, (2) the co-ordination of courses, (3) the
nature of the method of course registration and registration 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 ob-
tained from the compulsory course modules. Throughout the year the Ph.D. schools organize op-
tional courses. Some of them organize courses which are obligatory for all students who are regis-
tered in that particular school.
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MEMBERS OF THE EDUCATIONAL BOARD

President: Dr. Gdbor Makara

. Ph.D. School of Basic Medical Sciences

. Ph.D. School for Clinical Science in Medicine

Dr. Sylvia Marton . Ph.D. School of Pharmaceutical and Pharmacological Sciences
Dr. Laszl6 Tringer . Ph.D. School Mental Health Sciences

Dr. Laszl6 Rosivall 1
2
3
4
Dr. Gabor Pavlik 5. Ph.D. School of Sport Sciences
6
7
8.

Dr. Béla Molnar

Dr. Emilia Madarasz . Janos Szentagothai Neurosciences Ph.D. School
Dr. Agota Vér . Ph.D. School of Molecular Medical Sciences
Dr. Ferenc Rozgonyi Ph.D. School of Pathology

Miklés Antal Representative of Doctoral Students’ Union

The Educational Board (In Hungarian: OB) used to fulfill the functions of the MD-Ph.D. entrance ex-
amination committee. 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. The number of applicants
for the MD-Ph.D. training courses was six in 2001; twelve were in 2002 and seven in 2003. According
to the new legislation, no student may start the Ph.D. studies until the diploma of a higher education
institution (Master) is not obtained.

Quality Control and Evaluation Board (QCEB)

The efficiency of the doctoral training is shown in the frequency of completed doctoral theses and ac-
ademic publications. The standards of these works are judged by scientometric indicators. This pro-
cess 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 whether the submitted work fulfils the conceptual, struc-
tural 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 Regula-
tions of the Doctoral School or not.

MEMBERS OF THE QUALITY CONTROL AND EVALUATION BOARD

President : Dr. Jdnos Rigd

Dr. Sandor Juhasz-Nagy 1. Ph.D. School of Basic Medical Sciences

Dr. Laszlé Herszényi 2. Ph.D. School for Clinical Science in Medicine

Dr. Istvan Antal 3. Ph.D. School of Pharmaceutical and
Pharmacological Sciences

Dr. Katalin Hegediis 4. Ph.D. School Mental Health Sciences

Dr. Gyongyi Szabé (Foldesiné) 5. Ph.D. School of Sport Sciences

Dr. Andras Csillag 6. Janos Szentagothai Neurosciences Ph.D. School

Dr. Laszl6 Hunyady 7. Ph.D. School of Molecular Medical Sciences

Dr. Janina Kulka 8. Ph.D. School of Pathology

Laszl6 Harmat Representative of Doctoral Students’ Union
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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 un-
necessary 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 number 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 inadequate 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 sophisticated
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 literature 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.

(¢)  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 tactful in giving criticisms.
Therefore, written judgments also include constructive suggestions for correcting the deficiencies
discovered. This professional opinion is sent to both the candidate and the head of the training pro-
gram. 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 applications, looks into the matters of complaints and
makes decisions concerning naturalizations (e.g. the recognition of qualifications).

Since 2000 the Quality Control and Evaluation Board has had this role of quality evaluation within
the Doctoral School.
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COMMITTEE OF DISCIPLINARY PROCEDURES

Dr. Arpéd Fazekas, President Ph.D. School for Clinical Science in Medicine
Tivadar Tamas Danko Ph.D. School of Basic Medical Sciences

Dr. Istvan Récz Ph.D. School of Pharmaceutical and Pharmacological
(at present Dr. Istvan Antal) Sciences

Anna Salamon Ph.D. School of Molecular Medical Sciences

Balint Szuromi Ph.D. School of Mental Health Sciences

It is the pride that the President of the Ph.D. School declares that this is the least employed and loaded
body. Its activity is needed only exceptional cases, of which plagiarism and disharmony between stu-
dent and tutor have given some work to the committee in the last few years.

DOCTORAL SECRETARIAL OFFICE

Eméke Marton Head

Anna Maradi (Pintérné) Financial adviser
Anita Lengyel Adviser

Timea Rab Adviser

The administrative duties of the Doctoral School are managed by the Doctoral Secretarial Office
which creates a link between the Doctoral Council, the Ph.D. training programs and the Ph.D. stu-
dents. It maintains permanent contact with the educational bodies outside of the university (e.g.
Ministry of Education, Hungarian Accreditation Board, etc.). The Secretary is available for Ph.D. stu-
dents 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 diplo-
mas. (Address: H-1085 Budapest, Ull6i ut 26. ground floor Nr. 14.)

The Doctoral Students’ Union (DSU)

The DSU (In Hungarian: DHOK) is a body elected by the doctoral students in order to legally repre-
sent their interests both inside and outside the university; e.g. in the Doctoral Council and the Na-
tional Association of Doctoral Students. Members of the union participate 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

Tivadar Tamas Danké 1. Ph.D. School of Basic Medical Sciences

Sandor Spisak 2. Ph.D. School for Clinical Science in Medicine

Szabolcs Szarka 3. Ph.D. School of Pharmaceutical and Pharmacological Sciences
Balint Szuromi 4. Ph.D. School Mental Health Sciences, Institute of

(President) Psychiatry and Psychotherapy

Laszl6 Harmat
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Laszl6 Révész 5. Ph.D. School of Sport Sciences
Miklés Antal 6. Janos Szentagothai Neurosciences Ph.D. School
Eva Margittai 7. Ph.D. School of Molecular Medical Sciences

Beata Lizak

Anna Salamon

Gyongyi Rabai

Csaba Bodor 8. Ph.D. School of Pathology

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 university.

There are great advantages stemming from the intensity and variety of our education system. There-
fore, it is a high priority to publish information which is clear-cut and accessible 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 doctoral 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 resolu-
tions of the Doctoral Council, are also accessible on the website. Other detailed information and cur-
ricula are also available electronically. The website provides addresses, telephone numbers and
e-mail addresses.

The website was completed in the end of 2002, and it is this year that we start sending out informa-
tion in English language. 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.

In 2000-2001 - after the internet server of the Doctoral School had been installed - the system was en-
tirely renewed. The previous Windows NT server was cracked several times by unknown hackers, so
the Linux-Apache system based on new technology has been introduced. Additionally, the informa-
tive database of the website was modernized.

The new database connected with the website opens a possibility for course leaders to put the infor-
mation about their courses directly to the website. The Doctoral Secretarial staff manages and pub-
lishes 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 visi-
tors 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. One hundred and fifty
doctoral theses and synopses there of are accessible and their number increases on a day to day basis.
It is required that doctoral theses be available to the public before the defense so they may be ac-
cessed electronically in full through the internet simultaneously with the announcement of the Ph.D.
defense.

Two years ago we have introduced a new exhibition channel for our dissertations. The “Dissertation
Abstracts”, a trademark of ProQuest, allows for the availability of each recently defended thesis all
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over the world. Older works are not available yet, however we try to put out as many of our precious
creations as possible.

"Veritas et Virtus’ Foundation in memory of the young Dr. Zsolt Farkas

After the tragic death of Dr. Zsolt Farkas, a Ph.D. student of the Doctoral School, his parents, Dr and
Mrs Zsolt 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 discussed below:

“The aims of the Foundation are to subsidize the work of Ph.D. students under thirty-five years who
are concerned primarily with physiological research in the Doctoral School of Semmelweis Univer-
sity. 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. students 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 au-
thor. 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 winners every year on the Dies Academicus
(first Saturday of November).”

The Office of the Foundation is: H-1085 Budapest VIIL, Ull5i it 26.

The trustee committee 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 AND VIRTUS’ AWARDS

2003 Andrea Fekete Ph.D. School for Clinical Science in Medicine
(I. Prize)
Tamas Tabi Ph.D. School of Pharmaceutical and Pharmacological Sci-
(II. Prize) ences
Géza Vass Ph.D. School of Sport Sciences
(II. Prize)
2004 Zsuzsanna Lénard Ph.D. School of Basic Medical Sciences
(I. Prize)
Balazs Rada Ph.D. School of Molecular Medical Sciences
(I. Prize)
Brigitta Balogh Janos Szentagothai Neurosciences Ph.D. School
(II. Prize)
Csongor Csekd Ph.D. School of Basic Medical Sciences
(II. Prize)
2005 Zoltan Jakus Ph.D. School of Molecular Medical Sciences
(I. Prize)
Gabor Széplaki Ph.D. School of Molecular Medical Sciences
(I. Prize)
Szabolcs Torok Ph.D. School of Sport Sciences

(II. Prize)
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PH.D. COURSES

Every semester there are there a number of courses (60-120) announced on the website. Previously,
the Educational Board of the Doctoral school filtered down the number of courses to between sixty
and seventy. The Doctoral Council of the 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 be-
ginning of each semester which are entered the database of current courses. However, the Educa-
tional Board can recognize and award credit points for participation in Ph.D. courses of the appropri-
ate standard at other universities. In this case the Educational Board needs the recommendation of
the tutor and the head of the departmental doctoral school of the student in question.

The list of courses, which have to be taken during the Ph.D. training period, is finalized. In 2002 the
Departmental Doctoral School published a plan which restricted the number of courses for the entire
three years long training period. 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 indi-
vidual study plan.

Compulsory Courses Course Leader Semester
KV  |Elements of molecular biology Laszl6 Buday, Méria |2003/2004/1, 2004/2005/1
Sasvari, Andras
Véradi
KV  |Isotopic methods and radiation pro- |Istvan Voszka 2004/2005/2
tection
KV  |Evidence based medicine, planning |Istvdn Mucsi 2003/2004/1
and organization of clinical studies
KV Methods and ethics of scientific re- | Péter Csermely 2003/2004/1, 2004/2005/1
search
KV | Good Clinical Practice Zsolt Tulassay 2003/2004/2
KV  |Introduction to biometry Elek Dinya, Gabor 2003/2004/1, 2004/2005/1
Makara
KV | Rhetoric course Miklés Bencztr 2003/2004/2
KV | Planning and evaluation of experi- | Gdbor Makara 2003/2004/2
ments
KV | Animal in research - animal experi- |Piroska Anderlik 2003/2004/1, 2004/2005/1
mentation
KV | Methods in searching the scientific |Livia Vasas 2003/2004/1, 2003/2004/2,
literature 2004/2005/1, 2004/2005/2
KV | General methods of scientific re- Pal Tomcsanyi 2003/2004/2
search
KV | Systems Biology: Complex methods | Andras Guttmann, 2004/2005/2
in medicine and drug research - Maéria Sasvari
genomic considerations
KV | Clinical biometry Gyorgy Fiist 2004/2005/2
KV | Theoretical and practical questions | Ferenc Oberfrank 2004/2005/2
in research ethics
KV | Good Clinical Practice Zsolt Tulassay 2003/2004/2, 2004/2005/2
KV | Genetic basis of human molecular Andras Varadi 2003/2004/2
biology
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Compulsory Courses Course Leader Semester

Problem-based learning (PBL) in a David B. Ferguson, |2003/2004/2
postgraduate environment Gébor Varga
Regulation of circulation, heart and | Sandor Juhdsz-Nagy |2003/2004/1
myocardial blood supply. Part I.
Concepts in circulation and their
originators
Regulation of circulation, heart and |Sandor Juhasz-Nagy |2003/2004/2
myocardial blood supply. Part II.
Regulation of heart function and
myocardial blood supply
Experimental and clinical methods |Péter Sandor 2003/2004/1
of studying cerebral circulation
Treatment of cerebrovascular dis- Laszl6 Entz 2004/2005/1

eases. Surgical techniques

Medical physiology

Mark Kollai, Emil
Monos

2003/2004/2,2004/2005/1

Clinical cardiovascular physiology

Mark Kollai, Emil
Monos

2003/2004/2, 2004/2005/2

Phototherapy, photochemotherapy: |Gabriella Csik, 2003/2004/1
from physical foundations to appli- |Gyoérgyi Ronté

cations

Phototherapy, photochemotherapy: |Gabriella Csik, 2003/2004/2
from physical foundations to the Gyorgyi Ronto

clinics

Medical physics and statistics for Judit Fidy 2003/2004/2
medical students

Study of molecular interactions and | P4l Grof 2004/2005/1
molecular movements of biological

systems, as studied by optical and

spectroscopical methods

Methods in structure determination |Judit Fidy 2003/2004/1,2003/2004/2,
of macromolecules 2004/2005/2
Methods and phenomena in fold- Judit Fidy 2003/2004/2
ing-unfolding-misfolding of proteins

XI. Budapest Nephrology School Lészl6 Rosivall 2003/2004/2
(nephrology, hypertension, dialysis,

transplantation)

The 12th Budapest Nephrology Laszl6 Rosivall 2004/2005/2
School (nephrology, hypertension,

dialysis, transplantation)

Medical and pharmaceutical applica- | Judit Fidy 2004/2005/2

tions of liposomes, and model mem-
branes

The heart and coronary circulation
in health and disease

Akos Koller

2003/2004/1 , 2004/2005/1,

2004/2005/2

Practical and theoretical basis of suc-
cessful PhD studies

Anna Bléazovics

2003/2004/1, 2004/2005/1

Artificial feeding

Katalin Darvas

2003/2004/1
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Compulsory Courses Course Leader Semester
Treatment of pain Katalin Darvas 2003/2004/1
Cell analytical conference Béla Molnar 2003/2004/2
Methods in cell analysis Béla Molnér 2004/2005/1

Preoperative exploration and coinci-
dent diseases in preparation for sur-

gery

Katalin Darvas

2003/2004/2, 2004/2005/2

Problems in perioperative treatment |Katalin Darvas 2003/2004/2
of old patients

Surgical anesthesia Katalin Darvas 2004/2005/1
Inhalation anesthesia Katalin Darvas 2004/2005/2
Diabetes mellitus and arteriosclero- | Aniké Somogyi 2003/2004/1
sis

Free radicals in biological systems Anna Bléazovics 2003/2004/2

Hepatology Janos Fehér 2003/2004/2, 2004/2005/2
Ultrasound in gynecology and preg- | Zoltan Papp 2003/2004/1
nancy
New diagnostic and therapeutic Endre Cserhati 2003/2004/1
possiblities in pediatric diseases of
the airways and allergy
Problems in pediatric neurology Viktor Farkas 2004/2005/1
Gastroentrology Zsolt Tulassay 2004/2005/1
V. Gastroenterology course for ad- Zsolt Tulassay 2004/2005/2
vanced learners
Clinical immunology and allergology | Mikl6s Benczir 2003/2004/1
A model of bone fractures Janos Hamar, Tibor |2004/2005/1
Moézes
Orthopedics Mikl6s Szendréi 2003/2004/1
Bronchial asthma Pal Magyar 2003/2004/1
Systems of drug therapy Sylvia Marton 2003/2004/2
Pharmaceutical biotechnology Eva Sz6ke 2004/2005/2
Quality control in pharmacy Romana Zelko 2003/2004/2, 2004/2005/2
Phytotherapy Gizella Petri 2003/2004/1, 2004/2005/1
Formulation of medicines Istvan Racz 2003/2004/1
Interactions, side effects and simul- | Agnes Kéry 2004/2005/1
taneous actions in phytotherapy
Pharmacodynamics Kornélia Tekes, 2003/2004/1
Zsuzsanna First
Rational use and clinical pharmaco- | Andras Telekes 2003/2004/2
logical study of analgesics
The fate of drugs in the body: drug | Imre Klebovich 2003/2004/2

metabolism, pharmacokinetics

Chromatographic methods and their
use in pharmacology

Huba Kaléasz

2003/2004/1, 2004/2005/1

Bioanalytical methods in
pharmacokinetics

Imre Klebovich

2004/2005/1



20 Ph.D. School of Semmelweis University e Almanac
Compulsory Courses Course Leader Semester
Clinical pharmacology and rational | Andras Telekes 2003/2004/1

use of anticancer drugs

Introduction in drug research Béla Noszal 2003/2004/1, 2004/2005/2
Protein dynamics, folding and aggre- | Judit Fidy 2003/2004/1

gation. Structural basis of the phe-

nomena, methods and physiological

importance

Molecular recognition and supramo- |Lajos Barcza 2003/2004/2

lecular chemistry

Drug design Péter Matyus 2003/2004/2

Toxic plants, plant poisoning Gabriella Marczal 2003/2004/2, 2004/2005/2

NIR spectroscopy in pharmaceutical |Istvdn Antal 2004/2005/1
sciences

Behavior of macromolecules at inter- | Ferenc Csempesz 2004/2005/2
faces

Foundations of studying calcium Péter Lakatos 2004/2005/2
and bone metabolism

Nuclear magnetic spectroscopy Adam Demeter 2004/2005/2
Biopharmacy Sylvia Marton 2004/2005/2
Plant fermentation in producing ac- | Miklés Laszl6 2004/2005/2

tive substances of medicinal plants

The role of family in causing, main-
taining and treating disease

Jéanos Fiiredi

2003/2004/2, 2004/2005/1

Theory of communication in prac- Janos Fiiredi 2003/2004/1
tice of psychotherapeutics and psy-

chiatry

Basis of behavioral medicine I Maria Kopp 2003/2004/1
Basis of behavioral medicine II Maria Kopp 2004/2005/1
Basis of behavioral medicine III Maria Kopp 2003/2004/2
Basis of behavioral medicine IV Maria Kopp 2004/2005/2
Methods in health sciences Maria Kopp 2004/2005/2
Introduction in the clinical practice |Tamads Kurimay 2003/2004/1

of family therapy

Research methods for studying fam-
ily functioning

Tamdés Kurimay

2003/2004/2, 2004/2005/2

Evidence based medicine in behav-
ioral medicine. I. Methods and ap-
proach. Clinical epidemiology

Istvan Mucsi

2003/2004/1, 2004/2005/2

Evidence based medicine in behav-
ioral medicine. II. Evidence based
methods in behavioral medicine

Istvan Mucsi

2003/2004/2, 2004/2005/2

Introduction to methods in epidemi- | Sdndor R6zsa, Méria | 2003/2004/1

ological research Kopp

Introduction to methods in epidemi- | Maéria Kopp 2004/2005/1

ological research

Clinical neuropsychology Ilona Pataky 2003/2004/2, 2004/2005/2
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Compulsory Courses Course Leader Semester

Application of modern methods in | Déra 2003/2004/2, 2004/2005/2

cognitive psychology Perczel-Forintos

Neuropsychiatry of cognitive distur- |Péter Rajna 2003/2004/2, 2004/2005/2

bances of organic origin: clinical
EEG studies

Complaints, symptoms, disease, pa-
tient, ill person? The basic dilemma
of medical treatment, the trap of
superspecialization

Péter Rajna

2003/2004/1, 2004/2005/1

Expression, perception and measure-
ment of emotions, based on univer-
sality

Lajos Simon

2003/2004/2 , 2004/2005/2

Psychotherapy in medical practice

Laszl6 Tringer

2003/2004/2 , 2004/2005/2

Physiology and pathophysiology of | Csaba Nyakas 2004/2005/2
the aging brain

Psychopharmacology Istvan Bitter 2004/2005/2
Introduction in the methodology of | Sandor Rézsa, Maria | 2003/2004/2
epidemiological studies: Multivariate | Kopp

statistical methods in behavioral sci-

ences

Introduction in the methodology of | Maria Kopp 2004/2005/2

epidemiological studies. II.

Physiology of loading

Tamas Szabo

2003/2004/2, 2004/2005/2

Pedagogical aspects of general theory
and methodology of training

Endre Rigler

2004/2005/1, 2004/2005/2

Pedagogical roles in the sports move- | Janos Gombocz 2004/2005/2
ment

Theoretical and methodological ba- | P4l Hamar 2004/2005/2
sis of curriculum in physical educa-

tion

Theory of effectiveness in acting Csaba Nagykaldi 2004/2005/1

(fighting sports, sports games)

Learning and coordination of move-
ments

Péter Molnar

2004/2005/1, 2004/2005/2

Recreation Laszl6 Jakabhazy 2003/2004/1

Introduction in sports cardiology Gébor Pavlik 2004/2005/1

Endocrinology and metabolism Rébert Frenkl 2004/2005/2

Medical physiology Rébert Frenkl 2003/2004/1

Research methods (basics of multi- | Jdnos Mészaros 2003/2004/2

media)

Free radicals, physical exercise and | Zsolt Radak 2004/2005/2

aging

Dietetics Rébert Frenkl 2004/2005/1

Biomechanics of movements J6zsef Tihanyi 2003/2004/2, 2004/2005/1

Medical physiology Rébert Frenkl 2003/2004/2, 2004/2005/1,
2004/2005/2

Recreation Laszl6 Jakabhazy 2003/2004/2, 2004/2005/2
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Compulsory Courses Course Leader Semester
Theory and practice of recreation Laszl6 Jakabhazy 2004/2005/1

History of philosophy

Ferenc Takécs

2003/2004/2, 2004/2005/1,
2004/2005/2

Sports pedagogy. 1L

Edit Nagy (Biréné)

2003/2004/2, 2004/2005/2

Research methods in social sciences

Edit Nagy (Bir6né)

2003/2004/2

Sports pedagogy. IV.

Edit Nagy (Biréné)

2003/2004/2

Sport psychology in enhancing per-
formance

Csaba Nagykaldi

2003/2004/2, 2004/2005/2

Game theory — theory of sports
games

Endre Rigler

2004/2005/1, 2004/2005/2

Authority, aggression, prejudice Roger 2004/2005/2
Cséky-Pallavicini,
Andras Ittzés,
Teoddra Tomcsényi
Methods in data processing Kéroly Ozsvath 2004/2005/2
Modern history of sports Katalin Szikora 2004/2005/2
Structure and function of brain cor- |Tamas Freund 2003/2004/2
tex
Neuroendocrinology Béla Halasz, Gabor | 2003/2004/1
Makara
Function of glial cells Zsuzsanna Huszti, 2003/2004/1
Mihély Kalméan
Electrophysiology of integrative Gyorgy Karmos 2004/2005/2
functions in the brain
Neuronal cell differentiation Emilia Madarész 2003/2004/1
In vitro cell technology Emilia Madarasz 2003/2004/1
Human neuroanatomy. III. Func- Miklés Palkovits 2003/2004/1
tional neuroanatomy
Gene technology in the Gébor Balazs Szab6 |2003/2004/2
neurosciences
Neuropharmacology E. Szilveszter Vizi 2003/2004/1
Introduction to molecular Dénes Agoston 2004/2005/2
neurobiology
Lab course: In vitro cell technology | Emilia Madarédsz 2003/2004/2
In vitro cell technology, theory and |Emilia Madarédsz 2004/2005/2
practice
Human neuroanatomy. I. Pathways | Miklés Palkovits 2004/2005/2
Oxidative stress Veronika Adam 2004/2005/2
Modelling, neurochemistry and Gyorgy Bagdy 2004/2005/2
pharmacology of behavior
Neurobiology and clinical aspects of | Gabor Faludi 2003/2004/2, 2004/2005/2

anxiety and mood disorders

Neurobiological foundations of
stroke

Zoltan Nagy (OPNI)

2003/2004/1, 2004/2005/1

Electrophysiological methods in
studying disturbances in movements
and thinking

Anita Kamondi

2004/2005/1
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Compulsory Courses Course Leader Semester

Parkinson's disease and Parkinson's | Anita Kamondi, 2004/2005/1
syndrome Annamaria Takats
Methods in clinical Anita Kamondi, Imre | 2004/2005/1
electrophysiology Szirmai
Signaling in the nucleus Péter Csermely 2003/2004/2
Isotopic methods in cell physiology |Istvan Voszka 2003/2004/1
Structure and function of cell mem- |Laszl6 Hunyady 2004/2005/2
brane receptors
Functional cytology Edit Olah 2004/2005/1
Light and electron microscopy in re- |Pal Rohlich 2004/2005/2
search at the cell and molecular lev-
els
Receptors and signal transduction in | Gabriella Sarmay 2004/2005/2
the immune system
Role of the phagocytes in natural im- | Erzsébet Ligeti 2003/2004/2
mune defense
Reversible protein phosphorylation | Anna Faragd 2003/2004/1
in the regulation of cell function and
proliferation
Stress proteins Péter Csermely 2003/2004/2
Structure and function of biological |Balazs Sarkadi 2003/2004/2
membranes
Rational planning of drugs. Usage of | Miklds Idei, Gyorgy |2003/2004/1
high resolution separation methods | Kéri
Rational drug design and signal Gyorgy Kéri 2004/2005/1
transduction therapy
Developmental biology. Embryos Imre Olah 2003/2004/2, 2004/2005/1,

Medical genomics

Andras Falus

2003/2004/1

Histamine biology

Zsuzsa Darvas

2003/2004/2, 2004/2005/2

Molecular genetic background of in-
herited skin diseases

Sarolta Karpati

2003/2004/1

Clinical and biological importance of | Laszl6 Kéhidai 2003/2004/2, 2004/2005/2

chemotaxis

Tumorbiology Zoltan Marcsek 2003/2004/2, 2004/2005/2

The genetics of sex. From no to yes | Sara Téth 2003/2004/2, 2004/2005/1,
2004/2005/2

Genomic background of Csaba Szalai 2003/2004/2, 2004/2005/2

multifactorial diseases

Clinical immunology and Péter Gergely 2003/2004/1, 2003/2004/2,

allergology. II. (practical) 2004/2005/2

Clinical immunology and allergology | Péter Gergely 2004/2005/1

I (theoretical)

Clinical oncology Laszl6 Kopper 2003/2004/1, 2003/2004/2,
2004/2005/2

Tissue function disturbances in tu- |Ilona Kovalszky 2003/2004/2

mors
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Compulsory Courses Course Leader Semester
Molecular oncology Ilona Kovalszky 2004/2005/2
Molecular novelties in virology, vi- | Gyorgy Berencsi 2004/2005/2
rus diagnostics and molecular epide-
miology
Changes in vocation in nursing with | Sdndor Hollé 2004/2005/2
the appearance of highly trained
nursing experts
Options for health education of peo- | Méria Zam 2004/2005/2
ple in marginal situations
Disturbances of social adaptation J6zsef Récz 2003/2004/2

Foundations of social medicine

Ivan Forgacs

2003/2004/2, 2004/2005/2

Molecular novelties in virology, vi-
rus diagnostics and molecular epide-
miology

Gyorgy Berencsi

2003/2004/2

Health economics and pharmaceuti-
cal economics, technology evalua-
tion, measurement of life quality,
quality control in infectious diseases

Laszl6 Gulacsi

2003/2004/2

Health economics and pharmaceuti-
cal economics

Laszl6 Guléacsi

2004/2005/1

Role of vocation in practicing
health-related professions

Péter Balazs

2003/2004/2, 2004/2005/2

Scientific evaluation of public health
and technology in health, with spe-
cial emphasis on prevention and
treatment of infections

Laszl6 Gulacsi

2004/2005/1

Public health in prevention of
chronic non-contagious diseases

Magda Antal

2004/2005/2

Dietotherapy

Maria Barna

2004/2005/2

Health education in infant and child
care in hospital and outpatient prac-
tice

Gyorgy Harmat

2004/2005/2

Hormonal regulatory mechanisms.
Functional morphology,
pathophysiology and clinics

Kéroly Réacz

2003/2004/1, 2004/2005/1

Clinical use of homologous trans-
plantation of vessels and clinical
conservation of arteries and veins

Attila Nemes

2003/2004/2

Role of endovascular graft implanta-
tion in treatment of aneurysms

Kalman Hiittl

2003/2004/2

Clinical laboratory diagnosis in ori-
gin of aneurysm formation

Istvan Karadi

2004/2005/1

Clinical instrumental diagnosis and
therapy

Attila Nemes

2004/2005/1

Intraoperative biochemical monitor-
ing of cerebrospinal fluid in surgery
of thoracic and thoracoabdominal
aorta aneurysms

Gyorgy Acsady,
Csaba Dzsinich

2003/2004/1
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Compulsory Courses Course Leader Semester
Clinical study of therapeutic Gyorgy Acsady 2003/2004/1
angiogenesis
Pharmacodynamics. II. Zsuzsa Furst,
Kornélia Tekes
Neurochemistry, pharmacology and | Gyorgy Bagdy 2003/2004/2
models of behavior. (In English)
Trauma and recovery. I. Jancis Long 2004/2005/1
Methods in research Janos Mészéros 2003/2004/1

Research methods in social sciences

Janos Mészaros

2003/2004/1, 2004/2005/1

Sport in contemporary society Gyongyi Szabd 2004/2005/1, 2004/2005/2
(Foldesiné)

Physiology of fitness Gabor Pavlik 2003/2004/1

Physiology of training Gabor Pavlik 2004/2005/2

Sports pedagogy IV Edit Nagy (Bir6né) 2004/2005/2

History of philosophy Ferenc Takécs 2003/2004/1

Research methods in social sciences. | Edit Nagy (Bironé) 2004/2005/2

1I.

Biometry Janos Mészaros 2004/2005/2

Research methods in pe. and sport | Gyongyi Szabd 2004/2005/2
(Foldesiné)

Sport and the European Union Gyongyi Szabo 2003/2004/1, 2003/2004/2
(Foldesiné)

Sports pedagogy. L. Edit Nagy (Bir6né) 2003/2004/1

Sports pedagogy. I. Edit Nagy (Bir6né) | 2004/2005/1

Sports pedagogy. III. Edit Nagy (Bir6né) 2003/2004/1

Sports pedagogy. III. Edit Nagy (Biréné) 2004/2005/1

Sociology (Sport sociology) Gyongyi Szabd 2004/2005/1
(Foldesiné)

Social values, social norms Gyongyi Szabo 2004/2005/2
(Foldesiné)

Experimental pathology Tibor Kerényi 2003/2004/1

Bioinformatics and the study of anti- | Ferenc Rozgonyi 2003/2004/2, 2004/2005/2

biotic resistance

PH.D. SCIENTIFIC DAYS

The Ph.D. training program provides opportunities for every candidate to acquire practical knowl-
edge 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 participants would be able to familiarize themselves with the scien-
tific work of each program.

In 2000, for example, seventy-eight lectures and fifty-two poster presentations were given while in
2001 the figures were fifty-six and forty-eight respectively. In 2005 the students gave over 100 lec-
tures and poster presentations. On these occasions Ph.D. students and candidates had the opportu-
nity to present their work in twelve sections with a jury. Candidates with works of a high standard
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gained awards in each section. The conferences were highly successful. Ph.D. students participated
from partner universities in Budapest and in the provinces as well. Scientific results were presented
in high standard lectures and presentations of a high standard. The relatively low turn out, however,
not only of students but by their tutors as well, did not create a good impression. But conference feed-
back supports the idea of organizing further Ph.D. Scientific Days. Every academic year two highly
regarded professionals, normally holders of the distinction “Excellent Ph.D. Supervisors” have been
invited to give plenary lecture with great success.

Plenary Lecturers

2003 Dr. Lajos Szollar (Ph.D. School of Basic Medical Sciences)
“New” risk factors of atherosclerosis in the reflection of the “Hungarian paradoxon”
Dr. Imre Szirmai (Janos Szentagothai Neurosciences Ph.D. School)
Recent progress in the research of cognitive and emotional disorders

2004 Dr. Janos Gombocz (Ph.D. School of Sport Sciences)
Sport as reflected in the science of education
Dr. Maria Sasvari (Ph.D. School of Molecular Medical Sciences)
Research on the psychogenetic association of dopamin D1 receptor

2005 Dr. Erzsébet Ligeti (Ph.D. School of Molecular Medical Sciences)
Time switches in the cell: physiologic and pathogenetic role of GTP binding pro-
teins
Dr. Andras Jeney (Ph.D. School of Pathology)
Oncopharmacological investigations with training of tumor biologic aspects the
doctoral studies

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

‘EXCELLENT PH.D. SUPERVISOR’ AWARD

Each year 5 to 8 outstanding personalities of the Ph.D. School receive the Excellent Ph.D. Supervisor
Award. The medal goes not only to those who are most productive in training many Ph.D. students.
The most efficient leaders of the Ph.D. Schools, retired presidents with outstanding merits are also
awarded. The nominations are made by the Heads of the individual Ph.D. Schools, and it the voting
of the University Doctoral Council that decides on the final list of awardees. The number of awardees
is limited, and each year less and less people obtain the Award. The reason for the narrowing of the
list is the aim that some years after the foundation of the Award, only two excellent persons should
be awarded, thereby increasing the value of the distinction.

2003  Dr. Janos GOMBOCZ Ph.D. School of Sport Sciences
Dr. Miklés PALKOVITS Janos Szentdgothai Neurosciences Ph.D. School
Dr. Istvan RACZ Ph.D. School of Pharmaceutical and Pharmacological
Sciences
Dr. Laszlé ROSIVALL Ph.D. School of Basic Medical Sciences
Dr. Maria SASVARI Ph.D. School of Molecular Medical Sciences
Dr. Ferenc SZALAY Ph.D. School for Clinical Science in Medicine

Dr. Jozsef TIMAR Ph.D. School of Pathology
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Dr. Laszlé TRINGER Ph.D. School Mental Health Sciences
2004  Dr. Rébert FRENKL Ph.D. School of Sport Sciences
Dr. Béla HALASZ Janos Szentdgothai Neurosciences Ph.D. School
Dr. Andras JENEY Ph.D. School of Pathology
Dr. Maria KOPP Ph.D. School Mental Health Sciences
Dr. Erzsébet LIGETI Ph.D. School of Molecular Medical Sciences
Dr. Kalman MAGYAR Ph.D. School of Pharmaceutical and Pharmacological
Sciences
2005  Dr. Anna KADAR Ph.D. School of Pathology
Dr. Laszl6 KOPPER Former President of University Doctoral Council
Dr. Emil MONOS Ph.D. School of Basic Medical Sciences
Dr. Péter RAJNA Janos Szentagothai Neurosciences Ph.D. School
Dr. Zoltan VINCZE Ph.D. School of Pharmaceutical and Pharmacological

Sciences

Besides the yearly organized Ph.D. Scientific Days, another possibility is given for students who are
fluent in English and successful in results. Sir George Radda, a honoris causa doctor of Semmelweis
University, initiated the interactive communication between students and outstanding teachers in
2005. Under the umbrella of the Doctoral Council, an unforgettable event has been organized with
the contribution of the British Council to pick the best communicators among our Ph.D. Students.

ESSAY COMPETITION (ORGANIZED IN 2005)

Introduction of the President of the Doctoral Council

, There are more things in heaven and earth, Horatio,
Than are dreamt of in your philosophy.”
(Shakespeare: Hamlet)

The Semmelweis University is once again the scene of an unprecedented event. The most outstand-
ing students of our Ph.D. School compete for attractive and challenging awards sponsored by the
British Council and the Doctoral School. The winner of the Science Essay and Communication Com-
petition will spend one week in a British research laboratory on the expenses of the Council. The sec-
ond and third places are worth two and one hundred thousand Hungarian Forints, respectively. All
one had to do in order to catch this opportunity was to use 800 English words for an essay and to pre-
pare for giving an eight-minute lecture based upon his or her research activity. The only restraint is
that the text was to be made clear for lay persons. What is it if not the offer of the year? The applicants
have submitted their essays, and expert reviewers have been working on the evaluation of the col-
lected material. We share a secret with you; ten of twenty-three submitted reports have been selected
for the second run, the oral presentation. Herewith we publish the works of all competing Ph.D. stu-
dents and candidates, and you may bet on the prize-winner scientific masterpieces. If you show up
and listen to the promising presentations, you may even witness and enjoy the method of the jury
when selecting the top readers of our 23 prides. The engine of this venture is Sir George Radda at Ox-
ford University who is the honoris causa doctor of Semmelweis. He presides the jury recruited from
renowned journalists, the representatives of British Council and of our professors. The organizer is
greatly indebted to professor Radda for the idea of this unique meeting as well as to those who con-
tribute to the success of this event with either presenting their interesting research achievements or
reviewing and judging them.

Have fun, enjoy the essays and don’t miss out the 10 excellent talks!
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The Winners
I. Prize: Krisztina Katalin Sallai
II. Prizes: Péter Mandl and Zsuzsanna Horvath

Szilard Szabé I
Gabor Sirokméany
Zsuzsanna Lénard
Gébor Németh
Agota Bir6 A
Viktoria Kovacs
Gabor Mark Somfai

Below we publish the three winning essays in detail.

The Sticky Blood of Lupus Patients

Krisztina Katalin Sallai, tutor: Dr. Péter Gergely
Program: Theoretical and Clinical Immunology

Do you remember the case of ailing old Bishop Stewart treated by Dr Kovaé until his death in three
episodes of the popular TV series ER? Hardly anyone does. Well, that was the first time I heard of
lupus, or systemic lupus erythematosus, usually called its short name, SLE. The second time I en-
countered lupus was when I was looking for a Ph.D. position. Probably every young molecular biolo-
gist longs to discover the cure for cancer or AIDS. So did I. But somehow I was attracted to a different
field, perhaps by the sheer amount of mystery in autoimmunity which also causes SLE.
Autoimmunity is a failure of the immune system. The cells and molecules of our immune system are
responsible for protecting against threatening bacteria, viruses, and anything harmful, or non-self, all
marked with the name: antigen. The antibodies — proteins secreted by a subpopulation of immune
cells — are widely known to be essential contributors to our immunity. They bind to, and label the an-
tigens’ surface as targets for destruction and elimination by the immune system.

Autoimmune diseases, such as lupus, occur when our guard dog bites its own master, and an im-
mune response develops to normal tissues. At the front-line of this “self-aggression” you will find an-
tibodies directed against DNA, proteins, or cell organelles inducing a boisterous inflammation in
many organ systems of the body. This manifests as skin rash, joint aches and kidney problems among
others. My research focuses on a special group of such self-threatening antibodies (designated
autoantibodies), namely the family of antiphospholipid antibodies. These monsters bind to the cell
membrane’s main building blocks, the phospholipids. What will go wrong if the phospholipid sur-
face is covered by autoantibodies? To understand the answer, we have to look at the mechanism of
blood clotting.

Platelets are a type of blood cells that help us stop bleeding. The phospholipid surface of the platelet
membrane presents an ideal environment for clotting. The antiphospholipid antibodies can shift the
subtle balance between clotting and bleeding towards too much clotting, resulting in the formation of
a clot inside blood vessels. This is called a thrombus. The growing thrombi may obstruct the circula-
tion, which can be fatal if vital vessels in the lung, brain, or heart are affected, or can lead to miscar-
riage if vessels inside the placenta are blocked. Antiphospholipid antibodies were first described by
Professor Graham Hughes at Hammersmith Hospital in London many years ago. Since then, our
knowledge about this phenomenon of “sticky blood” has grown considerably, but many questions re-
main unanswered. How big is the risk? Do lupus patients need to receive anticoagulant therapy, and
live with the danger of potential side effects? These were the main questions of a study in our labora-
tory last year. More than hundred patients with SLE were involved in the investigation. They were all
tested for antiphospholipid antibodies, as well as for other thrombotic risk factors. This work in-
cluded testing for genetic mutations, measurements of plasma levels and activities of a dozen pro-
teins, and a profound statistical analysis. The results showed that the incidence (i.e. chances each
year) of thrombosis is more than 10-fold higher among patients with SLE, than among healthy per-
sons.

Not every lupus patient has antibodies against phospholipids, only a third of them do. But the throm-
botic effect of antiphospholipid antibodies became obvious, as half of the patients with antiphos-
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pholipid antibodies already had had thrombosis. On the other hand, almost every lupus patient with
a history of thrombosis proved to be positive for these antibodies. To our surprise, the presence of
antiphospholipid antibodies was found to be the single most important risk factor for thrombosis
among lupus patients, while the other, genetically determined risk factors known to cause thrombo-
sis in the general population, were shown to occur no more frequently than among non-SLE people.
Last week, I had the opportunity to discuss these results with colleagues from other parts of Europe at
a meeting in Glasgow. The most debated issue was drug treatment of lupus patients predisposed to
thrombosis. To appreciate the heat of the debate, we have to realize that needless anticoagulant ther-
apy is not only costly and an inconvenience for the patient, but may also be risky. If anticoagulation
is overdone, it is out of the frying pan into the fire. Life threatening bleeding can occur. Considering
all issues, I share the opinion of most experts not to treat patients who have never had a thrombo-em-
bolic episode, except in high-risk situations such as a pregnancy. Certainly, Bishop Stewart was not
the last lupus patient visiting a hospital’s Emergency Room. But, as our knowledge of the vicious
anti-phospholipid antibodies advances, perhaps fewer-and-fewer of them need to show up in the ER
due to a thrombotic or bleeding event.

Its depression Jim, but not as we know it

Péter Mandl, tutor: Dr. Szilveszter Vizi E.
Program: Functional Neuroscience

»Never mind Jim.” While borrowing a phrase from Star Trek’s Dr. McCoy may draw a few frowns
from the scientific community, it also reveals an increasing trend of public indifference to depres-
sion. People have grown accustomed to the fact that at any given time, multiple friends and family
members carry the psychological and often physical burdens of depression. And just like the lay pub-
lic, the scientific community has struck its own truce with the disease.

For almost fifty years, the so-called monoamine theory has been the driving force behind both phar-
macology-driven and industrial drug research in this field. Nerve cells communicate with each other
via specific molecules, called neurotransmitters. The synchronised activation and inhibition of
nerve cells via neurotransmitters is the basis for higher processes, such as memory, cognition or per-
ception. Serotonine and norepinephrine belong to a group of neurotransmitters, the monoamines.
The first antidepressants were discovered by chance almost fifty years ago, when drugs that have
been developed for other disorders were found to elevate the mood of psychiatric patients. These
drugs were shown to increase the concentration of serotonine and norepinephrine. Based on this
finding, the monoamine hypothesis proposes that depression and mood disorders are caused by a de-
ficiency of monoamines at functionally important sites in the brain. It soon became apparent, how-
ever, that this hypothesis fails to explain several key properties of antidepressant therapy: the
two-three week lag between treatment initiation and symptom alleviation, the fact that patients suf-
fering from depression often have normal serotonine and norepinephrine levels and that several veri-
fied antidepressants have no impact whatsoever, on monoamine levels. Therefore, recent research
focuses on other neurotransmitter systems - drugs, receptors and signal mechanisms - that may be af-
fected by antidepressants and thus might contribute to both beneficial and potentially adverse effects
of these drugs.

Acetylcholine, is yet another neurotransmitter that is directly involved in cognition, learning and
memory. Released from a nerve cell in either the brain or in the body’s peripheral nervous system, it
binds to specific acetylcholine receptors situated on other nerve cells, forming functional networks.
Usually, nerve cells have a preference for certain neurotransmitters and can be grouped accordingly.
A selective loss of specific acetylcholine utilizing nerve cells for instance can lead to Alzheimer’s dis-
ease. Our work group has found some previous evidence that antidepressants block a certain type of
acetylcholine receptor. Nerve cell networks can be thought of as local communities, collectives with
common goals, rather than a bunch of individuals with separate needs. In this sense, depression can
be thought of as overheated bickering within certain neighborhoods in the brain. In real life, argu-
ments often hinder the flow of information. Not surprisingly, depression is characterized by flawed
information processing. In such a setting, antidepressants might act as relaxants - tempering and cor-
recting communication within malfunctioning cellular networks. This function may contribute to
the antidepressant effect of these drugs. Part of my current work deals with measuring the brain lev-
els of acetylcholine in vivo, that is in live, freely-moving rats through a sampling device embedded in
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their brain. Via this device I can also introduce drugs, such as antidepressants into specific brain ar-
eas, thereby enabling me to study how the drugs effect key areas responsible for mood disturbances.
Another part of my work focuses on finding a possible explanation for a common adverse drug effect
reported by many patients on antidepressant therapy: constipation. 6-10% of patients on Prozac suf-
fer from constipation. Sold to an estimated 40 million people worldwide since hitting the market,
Prozac was one of the drugs we tested on the network of nerves responsible for motility, the muscular
contractions of the intestines which help us digest our food and move it along the gut. Prozac works
the same way in the gut, as it works in the brain: it blocks the acetylcholine receptor. In the brain, this
may be the reason why it alleviates the well known symptoms of depression — hopelessness, guilt, de-
pressed mood. The same action in the gut, however, leads to a serious adverse effect, constipation,
because motility is fuelled by acetylcholine. By blocking the communication between acetylcho-
line-utilizing nerve cells, Prozac practically blocks motility, thus leading to constipation. History
shows us, how long established truces can and must be broken by progress. Just as the lay public
must learn to utilize the multitude of psychotherapeutic and pharmaceutical options available, so
must the scientific community search for new answers to old questions. Understanding what antide-
pressant drugs really do in our body as a whole is a multi-layered challenge, that may one day lead us
to comprehend depression, this most elusive and ubiquitous blight on our society. Now back to you
Jim. Only this time, instead of: depression, same as usual, let’s think depression, quite the unusual.

HISTAMINE - A LITTLE GEM OF REGULATION?

Zsuzsanna Horvath, tutor: Dr. Edit Buzas
Program: Fundamentals of human genetics and gene diagnostics

April 26th 1986. Early morning, the small town of Pripiatj was shaken by two explosions coming
from the nearby atomic power plant, Chernobyl. Overall casualties of the nuclear meltdown: ranging
from 300 to 300,000. Although it has been 20 years from now and the exact number of victims are still
under debate, what the world inevitably came aware of was the importance of radiation on mankind,
focusing on the effects exerted on the human organism, i.e. our cells. Studying radiation effects on
cells may help treat problems arising from accidental radiation exposure. And what does it all have to
do with histamine? Well, that is my real challenge: to prove that histamine, this small molecule in-
deed influences cells in their reaction to radiation effects.

What do we usually think about when we hear the word histamine? Allergy, asthma, everlasting
runny nose, hayfever, antihistamines used for therapy... But that is only the peak of the iceberg! His-
tamine is proved to play essential roles in the lives of various cells, for example in the brain and in the
stomach (that is why we use antihistamines in the treatment of ulcer). Nevertheless, a recently found
and quite stunning idea is that histamine is produced by almost every cell of our body! So what is
then the exact role of this particle which can be found everywhere in our body? We think that it regu-
lates basic life supporting processes within our cells, and this regulation can be tested under unnatu-
ral circumstances, for instance by irradiating cells. For this purpose we irradiate mice by a dose of ra-
diation that does not kill them. However, due to the effect of radiation the most sensitive cells in our
body, i.e. cells of the bone marrow, are depleted. Since the normal function of these cells is to pro-
duce cells of the blood, slowly the bone marrow regenerates. During regeneration we can examine
important processes going on within the proliferating cells.

A great help for my research came from the field of genetics. With the ability to manipulate the genes
of experimental animals, a special histamine free mouse trait was developed by disrupting the en-
zyme (so-called HDC) that synthesizes histamine. These mice are called HDC-knockout mice. Doing
experiments on them, we can deduce the roles of histamine. Irradiating these HDC-knockout mice,
we can see that the regeneration of their bone marrow is delayed compared to normal mice. The early
stem cell populations responsible for repopulating the bone marrow are affected by irradiation to a
greater extent than the normal cells and they are incapable of sufficiently proliferate. So we con-
cluded that histamine must be an important factor in regulating normal regenerating processes. Also,
irradiation depletes the bone marrow by killing cells or inducing them to commit suicide by the so
called "apoptosis’ meaning programmed cell death. We found that in HDC-knockout mice cells die at
a greater rate after irradiation, indicating that their protective factor, histamine is absent.

From all these results we see that there must be some way by which histamine keeps cells alive, but



Introduction 31

the exact mechanisms are yet to be investigated. ’All right, but what is it all good for?’ you could ask.
These basic investigations helps us better understand the normal functioning of our cells, and by this
we get more and more information about the factors that affect our lives. One step closer to get an-
swers is the recent discovery of the fourth histamine receptor (H4R). Until now it was believed that
there are 3 receptors receiving messages from histamine. Antihistamines used in therapy act on these
receptors by blocking them. With focusing ont he presence of H4R on bone marrow cells in my re-
search, the regulating functions of histamine can be unveiled even more, and this opens new ways to
develop sophisticated new drugs to be used in therapy for various diseases.

Moreover, there is growing evidence stating that histamine has effects not only on normal cells but
on tumor cells as well. For instance, histamine is proved to make leukemic cells proliferate more, and
that these malignant cells produce more histamine anyways. If we can provide more information on
how histamine influences tumor growth, we may contribute to help development of treatment. This
is true especially when therapy itself depletes bone marrow and transplantation is needed to regener-
ate normal bone marrow functions. If it is shown that histamine indeed has essential functions
within normal cells and perhaps tumor cells also, then we may be able to influence our lives, and also
therapy can be more effective. The same is true for radiation accidents: they may not be prevented by
biological experiments, but the scientific results can contribute to effectively solve their aftermath.
But of course, until then, there is still a long way to go...

Awarding of the Doctoral Degree with Distinction

The President of the Republic consented to the awarding of the doctoral degree to Dr. Peter
Studinger with the distinction ‘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 Dr. Studinger. This ceremonial program was part of the Dies
Academicus of Semmelweis University.

The spectrum of the scientific interest of our Doctoral School

In the following chapters we would like to introduce the individual Ph.D. (Doctoral) Schools with all
participating students and tutors. Even the abstracts (summaries) of successful recipients of the doc-
toral degree are included — in order to show the depth and colorfulness of our Ph.D. training.



1. PH.D. SCHOOL OF BASIC MEDICAL SCIENCES

Head of School

Laszl6 ROSIVALL

Department of Pathophysiology

Nagyvarad tér 4, 1089 Budapest

Tel: (361)-210-4409, Tel/fax: (361)-210-4409
E-mail: rosivall@net.sote.hu

The School of Basic Medical Sciences at Semmelweis University consists of five multi-disciplinary
research and training Ph.D. programs. These programs are closely related to physiologi-
cal/pathophysiological sciences, and are chaired by internationally recognized professors. Ac-
credited individually in 1994, all the Ph.D. programs were integrated into a Ph.D. School in 2002. So
far, more than 200 postgraduate students have received education in Hungarian and English; above
40% have already graduated.

The Ph.D. programs are mainly focused on investigating the mechanisms of diseases with high mor-
bidity and mortality (e.g. cardiovascular and renal diseases, hypertension, obesity), and to study haz-
ardous environmental effects (UV and X-Radiation) on humans. These issues are addressed employ-
ing a complex approach from molecular levels to bedside. Investigating the molecular-cellular back-
ground of physiological and pathophysiological processes and integration of the knowledge at organ
and organism levels leads us to new scientific results and discoveries which may promote the devel-
opment of up-today methods for health prevention, diagnostics, and therapy. We offer several basic
and clinical studies to those how wish to join our research activity as Ph.D. students.

1/1. PROGRAM

PHYSIOLOGY AND CLINICS OF CARDIOVASCULAR DISEASES

Coordinator

Sandor JUHASZ-NAGY

Department of Cardiovascular Surgery
Varosmajor u. 68. 1122 Budapest
Tel/fax: (361)-355-4684

E-mail: jns@erseb.sote.hu

The complex Program is directed to well-qualified students who are interested in cardiovascular re-
search. The spotlight is on regulatory aspects, and according to the scientific interest of most of coor-
dinators, on problems connected to pathophysiology (clinical physiology) of myocardial and coro-
nary regulation. (However, as the list of sub-programs shows, other circulatory topics are included,
too.)

The Program prepares students for careers in either clinical science (especially cardiovascular sur-
gery, invasive cardiology, and anesthesiology) or basic sciences. Preference is given to those who are
ready to study overlapping territories of these sciences. Although the individual postgraduate
sub-programs have an overall general similarity in their logistic aspects, the main characteristic 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.



Sub-programs Supervisors
Studies on vascular surgery. Surgical efficiency and surgical techniques Laszl6 ENTZ
in the invasive therapy of cerebrovascular disorders

Pathophysiology of the visceral circulation Janos HAMAR
Vasoactive peptides in the surgical heart diseases and in their experi- Ferenc HORKAY
mental models .
Pathophysiology of the heart and coronary circulation Violetta KEKESI
Electrophysiological investigations of the mechanisms of ventricular Béla MERKELY
arrhythmias. New aspects in the non-pharmacological therapy of

arrhythmias

Ph.D. students Supervisors

Tamés Breuer ft Miklés Téth

Krist6f Hirschberg ft Lasz16 Entz

Eva Késa pt Viktor Bérczi

Lidia Kun ft Miklés Téth

Valentina Kutyifa ft Béla Merkely

Andrea Agnes Molnar pt Viktor Bérczi

Andrea Nagy ft Violetta Kékesi

J6zsef Németh pt Lasz16 Entz

Gyorgy Nyikos pt Béla Merkely

Tamaés Radovits ft Gébor Szab6

Szabolcs Szilagyi ft (a) Béla Merkely

Gébor Sztics ft Béla Merkely

Ildiké Toma pt Violetta Kékesi

Gébor Veres pt Gébor Szab6

Ph.D. candidates Supervisors

Bogdana Terézia Andrasi pt Sandor Juhasz-Nagy
Csaba Andrés Dézsi pt Béla Merkely

Edit Désa ft Laszl6 Entz

Leila Bettina Seres ft Ferenc Horkay

Pal Soés ft Ferenc Horkay

Andrea Sztics ft Sandor Juhasz-Nagy
Attila Szabd pt Laszl6 Entz

Laszl6 Janos Taméas pt Laszl6 Entz

Béla Turchanyi pt Janos Hamar

Attila Roka ft Béla Merkely

Hajnalka Vago* ft Béla Merkely

Endre Istvan Zima ft Violetta Kékesi

Andras Zsary na Sandor Juhasz-Nagy
(*Defended after Nov. 2005)

Ph.D. graduates Supervisors

Andras Csokay na Janos Hamar

Laszl6 Gellér ft Sandor Juhasz-Nagy
Orsolya Kiss ft Violetta Kékesi

Baladzs Té6th ft Janos Hamar

Zsuzsa Récsan pt Kinga Karlinger

a: absolutorium, ft: full-time, pt: part-time, it: international, na: non-affiliated
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ANDRAS CSOKAY (2003)

New surgical methods in the treatment of ischaemic brain
damages caused by agressive traumatic brain swelling

Supervisor: Dr. Janos Hamar

One and a half million people die per year after severe head injury as WHO reports. In Hungary the
number of deaths is about 2000. The occurence of treatment-refractory, raised ICP, due to cerebral
edema following severe craniocerebral trauma is a difficult management problem, often with poor

outcome. Approximately 50% of all patients who die after severe head injury do so as a result of a

treatment resistant increase of ICP. Decompressive craniectomy, as a last resort therapy has a role in

the treatment of severe traumatic brain swelling according to the literature. The method was de-
scribed at the dawn of the last century, however its effectivity has not been proved until now. The in-
sufficiency is most likely due to the compression of the cortical veins and arteries supplying the her-
niated brain, a situation provoked by shearing and pressure forces between the dural edge and brain
tissue. Furthermore, a venous congestion may induce edema in the protruding parts of the brain,

thus further compromising the viabilility of the neurons. The new surgical method is based on a

stellate type durotomy and creation of a vascular tunnel, around the main cortical veins and arteries,

with the aim that the vessels do not become compressed by the dural or bone edges. The effect of the
novel vascular tunnel technique has been proven by measuring the blood flow of the protected and
non-protected veins with Doppler ultrasound, intra- as well as postoperatively in humans and rats.

This operation method was performed on 30 patients. All of them were in severe GCS <5 status with

or more than 30 mmHg ICP. In comparison with the traditional surgical and non-surgical treatment,

in which the reported mortality rates are around 80% in severe cases, the mortality rate of our tech-
nique was reduced to 40% and the recovery (GOS 4,5) rate also increased significantly. Further space
winning methods were improved by skin enlargement and open skin procedure.

e Csékay A, Nagy L, Pentelényi T (2001) Vascular tunnel formation to improve the effect of
decompressive craniectomy in the treatment of brain swelling caused by trauma and hypoxia Acta
Neurochir 143:173-175.

e Csckay A, Nagy L, Novoth B (2001) Avoidance of vascular compression in decompressive surgery for
brain edema caused by trauma and tumor ablation Neurosurg Rev 24:209-213.

e Csékay A, Pataki G, Nagy L, Belan K (2002) Vascular tunnel construction in the treatment of brain
swelling caused by trauma and SAH (Evidence based on intraoperative blood flow measure). Neurol
Res 24:157-160.

LASZLO GELLER (2003)

Electrophysiological changes induced by endothelin-1,
ischemia and reperfusion in experimental model

Supervisor: Dr. Sandor Juhdsz-Nagy

Endo- or epicardial MAP reproduces the shape and time course of repolarization of myocardial cells,
and it is applicable for examining the local myocardial repolarization process even in clinical set-
tings. Moreover it is one of the most sensitive method for the in-vivo detection of local myocardial
ischemia.

In experimental models we compared ET-1 induced presumably direct and coronary occlusion in-
duced “clear” ischemic arrhythmogenesis by multichannel monophasic action potential recording
and other electrophysiologic methods. In the same model effective inhibition of ET-1 induced
arrhythmias was done by applying mixed ET A/B receptor antagonist. 60 pmol/perc intracoronary
(ic.) ET-1 induced ventricular arrhythmias (VES, nsVT, sVT and VF in 6 cases) before the appearance
of ischemic ECG and hemodynamic signs in 7 mongrel dogs, and in 4 instances concomittant EAD-s
and significantly increased MAP dispersion were also noticed in some specimens. Increasing doses
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(0,125-1,000 nmol/min) of intrapericardial (ip.) ET-1 infusion was found to exert dose-dependent
arrhythmogenic action in 15 dogs. The 0,250 nmol/perc dose induced severe ventricular arrhythmias
which were preceded by significant MAP lengthening and only moderate ischemic ECG and
hemodynamic changes. Presumably as a result of the roughly uniform dispersion of ET-1 in the
pericardial sac MAP dispersion did not change significantly in these experiments. The mixed ET A/B
receptor antagonist bosentan was tested under similar experimental conditions. Similar arrhythmias
and electrophysiological changes were observed in the control (ip. ET-1 group, n=6). Severe
arrhythmias were not observed by ET-1 when bosentan bolus was given before the ET-1 infusion, an
increase of MAPD90 was not seen and ischemic ECG changes were also significantly less pro-
nounced even in case of applying higher dose (33 pmol/min/kg) ET-1 infusion.
In order to differentiate in between coronary occlusion induced and ET-1 induced arrhythmias a
comparative study was done using ic. ET-1 and coronary blood flow measurements. In 8 dogs occlu-
sion of left anterior descending (LAD) artery resulted in prompt and significant decrease of MAPD90
and UV during the period of ischemia and significant increase of both parameters was observed in
the reperfusion period. In ET-1 groups (30 pmol/min n=8 and 60 pmol/min n=10, ET-1 was infused
into the LAD) UV did not change significantly whereas significant increases were noticed in
MAPD90 and in MAP dispersion. The fundamentally opposite characteristics of MAPD90, UV and
MAP dispersion changes further support the postulated direct arrhytmogenic effect of ET-1.
In conclusion, multiple MAP recording seems to be suitable method for studying the extent and pre-
cise localization of myocardial ischemia, rendering the determination of arrhythmia pathom-
echanism possible. The major characteristics of ic. ET-1 induced direct arrhythmias are the signifi-
cant lengthening of MAPD90 and unaltered UV values in the infused area. Increased MAP dispersion
—which was described in the literature first by us — refers to the altered electrophysiological charac-
teristics of the different areas of the heart which play an important role in the pathomechanism of
intracoronary ET-1 induced ventricular arrhythmias, because it contributes to the development and
maintenance of both triggered and reentry type arrhythmias. ET receptor antagonists seem to be
promising agents, to prevent ET-1 induced direct arrhythmias and they might be used as
antiarrhythmic drugs in the future.

By applying applying different investigational methods our research group concluded that the devel-

opment and characteristics of ET-1 induced arrhythmias significantly differ from the coronary occlu-

sion induced ischemic arrhythmogenesis, however ET-1 induced local ischemia can not be ruled
out.

e Geller L, Szabo T, Kiss O, Solti F, Juhasz-Nagy A, Merkely B(2000) Fundamental electrophysiological
differences between low-dose intracoronary endothelin-1 infusion and myocardial ischemia
revealed by multiple monophasic action potential recording ] Cardiovasc Pharmacol 36: 167-71.

e Geller L, Merkely B, Szokodi I, Szabo T, Vecsey T, Juhasz-Nagy A, Toth M, Horkay F (1998)
Electrophysiological effects of intrapericardial infusion of endothelin-1. Pacing Clin Electrophysiol
21:151-156.

e Geller L, Merkely B, Lang V, Szabo T, Fazekas L, Kekesi V, Kiss O, Horkay F, Schaldach M, Toth M,
Juhasz-Nagy A (1998) Increased monophasic action potential dispersion in endothelin-1-induced
ventricular arrhythmias. ] Cardiovasc Pharmacol 31: 434-436.

ORSOLYA KISS (2005)

Experimental and clinical investigations of the
arrhythmogenic and antiarrhythmic effects of agents
lengthening the action potential

Supervisor: Dr. Violetta Kékesi

The remarkable role of repolarisation phase lengthening in the pathogenesis of triggered ventricular
arrhythmias is supported by several literature data. However, prospective clinical studies proved
that class III antiarrhythmic agents prolonging the repolarisation phase are among the most potent
and reliable drugs. I examined the arrhythmogenic and antiarrhythmic effects of agents lengthening
the action potential. I studied the effects of endothelin-1 (ET-1), an endogenous peptide having direct
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arrhythmogenic properties based on repolarisation phase lengthening in dog. Moreover, I examined
the effects of class III antiarrhythmic drugs on endocardial defibrillation threshold in a clinical
study. 1. I investigated the role of triggered mechanism and myocardial ischemia in the arrhyth-
mogenic effect of intracoronary (i.c.) bolus administration and infusion of ET-1 in the dog. The direct
arrhythmogenic effect was dominant when low dose ET-1 was infused, while bolus ET-1 administra-
tion had mixed ischemic and direct arrhythmogenic properties. 2. I examined the receptor depend-
ence of the direct arrhythmogenic action of low dose intrapericardial ET-1 infusion using the ETA-re-
ceptor antagonist LU 135.252. The LU 135.252 administration inhibited the electrophysiological and
arrhythmogenic effects, but could not prevent the ischemic properties of ET-1. 3. I studied the
electrophysiological and haemodynamic effects of the repolarisation phase lengthening i.c. ET-1 in-
fusion given simultaneously with the repolarisation phase shortening intravenous isoproterenol
(ISO) infusion. Isoproterenol showed antagonistic effect against ET-1 induced ventricular arrhyth-
mia formation, while ET-1 proved to be protective against the development of ISO induced atrial fi-
brillation. An additive effect of ET-1 and ISO on left ventricular contractility was also observed. 4.
We investigated the effects of class Il antiarrhythmic treatment and defibrillation shock morphology
on endocardial defibrillation efficacy in a randomized prospective clinical study. In patients treated
with amiodaron or d, 1-sotalol, markedly lower defibrillation threshold could be achieved by using
biphasic pulses with shorter (2 ms) second phases. Our experimental and human studies demon-
strate that the lengthening of the repolarisation phase can exert either arrhythmogenic or
antiarrhythmic effects depending on the cumulative effect of numerous factors influencing cardiac
function.

e Kiss O, Zima E, Soés P, Kékesi V, Juhdsz-Nagy A, Merkely B (2004) Intracoronary endothelin-1
infusion combined with systemic isoproterenol treatment: antagonistic arrhythmogenic effects. Life
Sci 75:537-548.

e Kiss O, Gellér L, Merkely B, Szabé T, Raschack M, Seres L, Zima E, Juhdsz-Nagy A, Horkay F (2000)
Endothelin-A-receptor antagonist LU 135.252 inhibits the formation of ventricular arrhythmias
caused by intrapericardial infusion of endothelin-1. | Cardiovasc Pharmacol 36:S317-319.

e Merkely B, Lubinski A, Kiss O, Horkay F, Lewicka-Nowak E, Kempa M, Szabolcs Z, Nyikos G, Zima E,
Swiatecka G, Gellér L (2001) Shortening the second phase duration of biphasic shocks: Effects of
class III antiarrhythmic drugs on defibrillation efficacy in humans. | Cardiovasc Electrophysiol
12:824-827.

ZSUZSA RECSAN (2003)

New diagnostic and therapeutic approaches in ocular
diseases with neovascularization

Supervisor: Dr. Kinga Karlinger

Aim: Our aim was to study the diagnostic value of MRI for the detection of scleral or extrascleral ex-
tension of uveal melanoma; to analyze the effectiveness of cryopexy (CP) and argon or diode laser
photocoaculation (LC) for threshold stage 3 retinopathy of prematurity (ROP); to assess refractions,
visual acuity (VA) in eyes underwent (LC) for threshold stage 3 ROP; and to compare the anatomical
results of zone 1 prethreshold and stage 3 threshold retinopathy following argon LC. Patients and
Methods: It is a non-randomized, observational case-series from 1991 to 2001. Using fat suppression
technique, contrast enhancement, surface coil MRI was performed on 12 adult patients with clini-
cally suspected large uveal melanoma. The clinical and histopathological findings were compared.
CP was applied on 288 eyes of 146 premature infants, 222 eyes of 114 babies received LC. At the age
of one year cycloplegic refraction was performed on 72 eyes of 39 babies underwent laser coagulation
for stage 3 threshold retinopathy. VA could be measured on 25 eyes of 19 children at the age of 3
years. 71 eyes of 36 baies underwent argon LC at either prethreshold or threshold ROP in zone I. Re-
sults: MRI allowed detection of scleral infiltration with a sensitivity (SE) of 100% and a specificity
(SP) of 50%. For extrascleral extension, MRI had a SE of 100% and SP of 89%. Following CP or LC, fa-
vorable outcome was achieved in 85% or 95%, respectively (p= 0,001). Eyes of high-risk preterm in-
fants (birth weight <800 gr, zone I disease, circular coagulation) treated with LC had significantly
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better results compared with eyes treated with CP. The frequency of -4,0D< myopia was twice in zone
I as was in zone II (p=0,01). VA <0,8 was found in 75% of eyes with myopia -4,0D< (p=0,028). The
posterior pole was complicated in 60% of eyes with VA <0,8 (p=0,006). As to the dragging of tempo-
ral vessels, the difference between the threshold and prethreshold groups was significant
(p=0.0257). Conclusions: Using fat suppression technique and contrast enhancement, MRI proved to
be a valuable ancillary method for the assessment of scleral infiltration and extrascleral extension.
The structural outcomes of laser coagulation were significantly better compared with cryopexy. The
frequency of moderate or high myopia and visual problems may be increased when the posterior pole
is even in mild degree complicated. Statistically significant improvement was found for posterior
pole outcomes between zone I prethreshold and threshold ROP eyes.
e Recsan Z, Karlinger K, Fodor M, Zalatnai A, Papp M, Salacz G (2002) MRI for the evaluation of scleral
invasion and extrascleral extension of uveal melanomas. Clin Radiol 57:371-376.
® Recsan Z, Vamos R, Salacz G (2003) Laser treatment of zone I prethreshold and stage 3 threshold
retinopathy of prematurity. | Pediatr Ophthalmol Strabism 40:204-207.
® Recsan Z, Szamosi A, Karko C, Vamos R, Sebestyen M, Fodor M, Salacz G (2004) Refraction and
visual acuity after laser coagulation treatment for retinopathy of prematurity in stage 3+.
Ophthalmologe 101:45-49.

BALAZS TOTH (2005)

The role of gender following trauma and hemorrhagic shock

Supervisor: Dr. Janos Hamar

Despite significant advances in the management of trauma victims, sepsis and the ensuing multiple
organ failure (MOF) continue to be the most common cause of mortality in surgical intensive care
units. Several clinical and experimental studies suggest that gender affects the immune and organ
functions under physiologic and pathophysiologic conditions. Although a huge amount of informa-
tion is available on these gender dimorphic observations, the underlying mechanisms are less
known. In our experiments we examined the effect of gender on neutrophil function, on heme
oxygenase activity and on liver function following trauma (T) and hemorrhagic shock (H). To study
this, proestrus female and male Sprague-Dawley rats underwent a 5 cm midline laparotomy (i.e., in-
duction of a soft tissue trauma) and were bled to a mean arterial blood pressure of 35 mmHg for ~90
min, after which they were resuscitated with Ringer’s lactate solution (4x the shed blood volume).
Circulating polymorphonuclear granulocytes (PMNs) were assessed for superoxide (02-) and
elastase production and different tissue samples were analyzed for myeloperoxidase (MPO) activity
and TBARS (thiobarbituric acid reactive substances) as a marker of oxidative injury, at 2 and 24 hr af-
ter resuscitation. Liver samples were also collected for analysis of heme oxygenase expression and
activity, while peripheral plasma samples were collected and alanine aminotransferase (ALT) levels
were determined at 5 hr after resuscitation. In a different setting, the effects of heme oxygenase block-
ade on the liver function was studied.

Our results show that phorbol-13-myristate-12-acetate (PMA)-stimulated O2- production was not in-
fluenced by T-H or gender. In contrast, N-formyl-methyonil-leucyl phenylalanine (fMLP)-stimulated
02-, and lipopolysaccharide (LPS)-stimulated elastase release by PMNs from male T-H rats was
greater than that of females. A significant increase in MPO activity and in TBARS levels was ob-
served in different tissue samples of animals of both sexes following T-H, however, MPO activity and
TBARS levels were higher in males than in female rats. Levels of the chemokine citokine induced
neutrophil chemoattractant (CINC-1) were elevated in the lungs of males, but not of proestrus fe-
males after T-H. Trauma-hemorrhage induced a two-fold increase in hepatic HO-1 expression in
proestrus females compared to males. At the same time, hepatic expression of HO-2 was unaffected
by gender or T-H. Blockade of HO with tin-protoporphyrin IX (SnPP) abolished the gender differ-
ences observed in HO-1 expression. This treatment also elevated the portal pressure, decreased bile
production and increased ALT to similar levels in proestrus females and males following
trauma-hemorrhage. As gender influenced the hepatic expression of HO-1 following trauma-hemor-
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rhage, the enhanced induction of HO-1 expression and activity in females may act to attenuate

hepatocellular dysfunction and injury probably by maintaining microcirculation. Moreover, the de-

creased PMN priming and activation in proestrus females, compared to males, occurs following
trauma-hemorrhage resulting in decreased cellular injury and organ damage that is likely to contrib-
ute to improved outcome under those conditions.

e Toth B, Schwacha MG, Kuebler JF, Bland KI, Wang P, Chaudry IH (2003) Gender dimorphism in
neutrophil priming and activation following trauma-hemorrhagic shock. Int ] Mol Med 11:357-364.

e Toth B, Yokoyama Y, Kuebler JF, Schwacha MG, Bland KI, Wang P, Chaudry IH (2003) Gender
differences in hepatic heme oxygenase expression and activity following trauma-hemorrhagic shock.
Arch Surg 138:1375-1382.

e Kuebler JF, Jarrar D, Toth B, Bland KI, Rue L, III, Wang P Chaudry IH (2002) Estradiol administration
improves splanchnic perfusion following trauma- hemorrhage and sepsis. Arch Surg 137:74-79.

1/2. PROGRAM

MECHANISMS OF NORMAL AND PATHOLOGICAL FUNCTIONS
OF THE CIRCULATORY SYSTEM

Coordinator

Emil MONOS

Institute of Human Physiology and
Clinical Experimental Research

Ulléi at 78/a. 1082 Budapest

Tel: (361)-210-6038, tel/fax: (361)-334-3162
E-mail: monos@elet2.sote.hu

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 car-
diovascular system are in the focus. Each Ph.D. student is working on his/her own individual re-
search project under the guidance of a qualified scientific advisor. Successful completion of the Pro-
gram including publications in recognized international journals provides an opportunity to summa-
rize the results in a Ph.D. thesis.

Sub-programs Supervisors
Pathophysiology of the cerebral circulation Zoltan BENYO
Adaptation of cerebral circulation to NO deficient circumstances Zoltan BENYO
The role of endogenous CO in the cerebral circulation Zoltan BENYO
The role of bradykinin receptors in the adaptation of circulation under Lészl6 DEZSI

normal and pathophysilogical conditions. Interactions with mecha-
nisms regulating blood pressure

Mechanisms of circulatory adaptation in brain cortex and cardiac Laszl6 DEZSI
muscle

Fractal and chaos in physiological systems Andras EKE

Spatial and time-related reactions during cognitive functions in the Andras EKE

hemodynamics and oxygenations of the human brain

Spatial and time-related reactions after migraine, cerebral vasospasm, Andrés EKE
stroke in the hemodynamics and oxygenations of the human brain
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Spatial and time-related reactions of the dynamic and static auto-
regulation in the hemodynamics and oxygenations of the human
brain. Human and experimental models

1868174 The effect of artificial blood preparations on the micro-
circulation of the brain under normal circumstances and hypo-
perfusion

Interrelation between metabolic parameters, vascular compliance and
neuropathy in metabolic disorders

Interrelation between metabolic parameters, vascular compliance and
neuropathy in patients with kidney transplantation

Intracellular calcium homeostasis in developing cardiomyopathy

Relations between standard cardiovascular reflex tests determined by
blood pressure measurements and blood pressure parameters

Clinical assessment of cardiovascular adaptation mechanisms among
physiological and pathophysiological circumstances

Interrelation between autonom function, hypertonia and cardiovascu-
lar risk factors

The effects of autonom neuropathy and diabetes on the cardiovascular
system

Comparison of different clinical and experimental methods to analyze
autonom and peripheral sensory neuropathy in the cardiovascular
system

Interrelation between autonom cardiovascular regulation, ion transport
processes and hemodynamic parameters

Investigation of mechanisms determining autonomic nervous system
tonic and reflex activity — role of vascular properties

The role of mitochondria in ischemic and degenerative diseases

Regulation of intracellular calcium homeostasis in different types of
muscles

Regulation of intracellular calcium homeostasis in myocardial tissue

Mechanism of adaption of vascular biomechanics and network proper-
ties to normal and pathological stress effects

Role of endogenous peptides and endothelium derived vasoactive sub-
stances in the regulation of the cerebral blood flow in physiological
and pathological conditions

Ischemia induced molecular biology changes in the function of the
blood-brain barrier

The role of female sexual hormones in the regulation of regional cere-
bral circulation

The role of neural and endothelial factors in the regulation of cerebral
circulation

Role of oxidative stress in the pathogenesis of cardiovascular dysfunc-
tion

Role of sexual steroids in the age- and hypertension-related vessel wall
changes. The effects of postmenopausal sexual steroid therapy on
circulation and on humoral factors regulating circulation

Gender and hormonal changes in the cardiovascular system

Investigation of the relative circulatory protection in the elderly

Andrés EKE

Andras EKE

Lészl6 GERO
Lészl6 GERO

Tamas IVANICS
Péter KEMPLER

Péter KEMPLER,
Lészl6 GERO
Péter KEMPLER

Péter KEMPLER

Péter KEMPLER

Maérk KOLLAI
Maérk KOLLAI

Zsombor LACZA
Laszl6 LIGETI

Laszl6 LIGETI
Emil MONOS

Péter SANDOR

Péter SANDOR

Péter SANDOR

Péter SANDOR

Csaba SZABO

Béla SZEKACS

Béla SZEKACS
Béla SZEKACS
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Cerebral white matter-blood pressure-blood plasma components in the Béla SZEKACS
elderly

Congenital heart diseases in adults Andrids TEMESVARI
Ph.D. students Supervisors
Rita Benkd ft Csaba Szabé
Attila Csordas ft Zsombor Lacza
Zsolt Hermanyi pt Péter Kempler
Béla Adras Horvath ft (a) Zoltan Beny6
Eszter Méaria Horvath ft Csaba Szabd
I1diké Istenes ft Péter Kempler
Miriam Ishiguro ft Zoltan Benyd
Péter Kemecsei ft Tamads Ivanics
Levente Kiss ft Csaba Szabd
Akos Lenzsér ft Péter Sandor
Maté Matrai pt(a) Béla Székacs
Beatrix Mersich ft (a) Mark Kollai
Marta Mészaros pt Laszl6 Dézsi
Mariann Murényi pt Andras Varadi
Gébor Németh pt Andras Eke
Petra Orsy ft Zoltan Benyd
Eszter Pankotai ft Zsombor Lacza
Istvan Portord pt Andras Eke
Edina Mercédesz Péasztor ft Tamas Ivanics
Zsuzsanna Putz ft Péter Kempler
Zsofia Judit Szentpali pt Andras Temesvari
Ph.D. candidates Supervisors
Laszl6 Hortobagyi ft Zoltdn Beny6
Katalin Keresztes pt Péter Kempler
Laszl6 Kocsis ft Andras Eke
Zsuzsanna Mikl6s* ft Lasz16 Ligeti
Gébor Raffai na Emil Monos
Orsolya Szenczi* pt Lasz16 Ligeti

(*Defended after Nov. 2005)

Ph.D. graduates Supervisors
Sandor Batkai na Lasz16 Ligeti
Benedek Erdds ft Péter Sandor
Zsombor Lacza ft Péter Sandor
Zsuzsannna Lénard ft Mark Kollai

Zsolt Lohinai pt Péter Sandor
Péter Studinger ft Mark Kollai

a: absolutorium, ft: full-time, pt: part-time, it: international, na: non-affiliated
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SANDOR BATKAI (2003)

The dynamics of intracellular calcium and tissue metabolism
in intact slow- and fast-twitch skeletal muscle fiber

Supervisor: Dr. LaszI6 Ligeti

The understanding of the fiber-specific differences under physiological and pathophysiological con-

ditions, e.g. ischemia-reperfusion, in skeletal muscle is hampered by the lack of data gained from in-

tact muscles. We describe an in vivo model for studying the dynamics of tissue metabolism and free

[Ca2+]i in intact fast-twitch extensor digitorum longus (EDL) and the slow-twitch soleus (SOL) mus-

cles of anesthetized rat. We developed a system based on an intravital microscopy using incident

light combined with the Indo-1 ratiometric method in order to measure the microcirculation, meta-
bolic state by tissue fluorescence and free [Ca2+]i combined. Fluorescence images were collected by
means of a digital camera. We compared the effect of infrarenal ischemia and reperfusion on the
macro- and microcirculation as well as tissue metabolism in fibers of different types. We also as-
sessed the dynamics of free [Ca2+]i changes in mammalian slow- and fast-twitch muscles in vivo us-
ing caffeine superfusion. We assumed that differences in sensitivity between the two muscle types
for this substance reflect differences in intracellular Ca2+ handling in the fibers of which these mus-
cles consist. Caffeine induced a concentration-dependent increase in free [Ca2+]i and revealed dif-
ferences in caffeine sensitivity between the muscle types, with the SOL being more sensitive. We
may conclude that the dynamics of free [Ca2+]i can be assessed reliably in intact mammalian muscle

1 V1vo.

e Batkai S, Racz IB, Ivanics T, Toth A, Hamar ], Slaaf DW, Reneman RS, Ligeti L (1999) An in vivo
model for studying the dynamics of intracellular free calcium changes in slow- and fast-twitch
muscle fibres. Pflugers Arch 438:665-670.

e [vanics T, Miklos Z, Ruttner Z, Batkai S, Slaaf DW, Reneman RS, Toth A, Ligeti L (2000)
Ischemia/reperfusion-induced changes in intracellular free Ca2+ levels in rat skeletal muscle
fibers—an in vivo study. Pflugers Arch 440:302-308.

ERDOS BENEDEK (2005)

Cerebrovascular dysfunction in insulin-resistance

Supervisor: Dr. Péter Sandor

Obesity is a major and growing health problem in the world, and obese subjects are at high risk for de-
veloping insulin-resistance (IR) and cardiovascular diseases. It has been shown previously that IR
impairs vascular function in the peripheral and coronary circulations, but its effects on cerebral ar-
teries are virtually unexplored, despite the fact that IR increases the risk of stroke, and chronic
hypoperfusion of the brain due to IR-induced cerebrovascular dysfunction might be related to in-
creased prevalence of neurodegenerative disorders, particularly Alzheimer’s disease.

We examined the effects of IR on the cerebral arteries using a dietary (fructose-fed rats) and a genetic
(Zucker obese rats) model of IR. Vascular responses of isolated pressurized middle cerebral arteries
(MCA) were studied in vitro, while reactivity of the basilar artery (BA) and its side branches was ex-
amined in vivo using a cranial window technique.

The results of our studies demonstrated that fructose-diet-induced IR impairs the function of the vas-
cular smooth muscle (VSMC) KATP and BKCa-channels, and the dysfunction of these ion channels
affects endothelium-dependent, cyclo-oxygenase- and prostacyclin-mediated relaxation, too. In con-
trast, endothelial nitric-oxide (NO)-dependent relaxation, Kir and Kv-channel function as well as
endothelin-1-mediated vasoconstriction remain intact. Examination of cerebrovascular function in
the Zucker obese rat revealed that these animals are in a more progressed state of IR, and beside the
impairment of VSMC KATP and BKCa-channels, Kir-channel-mediated relaxation as well as NO-de-
pendent dilation are also reduced compared to the control Zucker lean rats. However, vasocons-
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trictor mechanisms mediated by endothelin-1, thromboxane A2, and Rho kinase remain unaltered.

Further studies demonstrated that the adverse effects of IR are mediated by increased protein kinase

C activity and NAD(P)H-oxidase-dependent superoxide anion production in the vascular wall.

The revealed impairment of NO- and K+-channel-dependent dilator responses may be responsible

for the increased risk of cerebrovascular events and neurodegenerative disorders in IR.

e Erdos B, Miller AW, Busija DW (2002) Alterations in KATP KCa-channel function in cerebral arteries
of insulin-resistant rats. Am ] Physiol Heart Circ Physiol 283:H2472-2477.

e Erdos B, Simandle SA, Snipes JA, Miller AW, Busija DW (2004) Potassium channel dysfunction in
cerebral arteries of insulin- resistant rats is mediated by reactive oxygen species. Stroke 35:964-969.

e Erdos B, Snipes JA, Miller AW, and Busija DW (2004) Cerebrovascular dysfunction in Zucker obese
rats is mediated by oxidative stress and protein kinase C. Diabetes 53:1352-1359.

ZSOMBOR LACZA (2003)

Interactions between prostanoids and other vasoactive
systems in the cerebral circulation

Supervisor: Dr. Péter Sandor

The following studies investigate the interaction between the nitric oxide (NO) and the prostanoid
systems in the cerebral circulation. It has been shown previously that the vasoconstrictor effect of
NO synthase (NOS) blockade is mediated by the activation of thromboxane receptors. The present
doctoral work further dealt with this question. First, we investigated the interaction between NO,
uridine triphosphate (UTP) and thromboxane receptors in the vasomotion of isolated rat middle ce-
rebral arteries (MCAs). Second, we tested whether thromboxane receptors contribute to the UTP in-
duced vasoconstriction in the MCA. Third, we tested the suitability of the laser Doppler (LD) method
to investigate the effects of NOS blockade in vivo. And finally, we investigated the interaction be-
tween NO and prostanoids in the cerebrocortical microcirculation.

Our in vitro studies in the isolated MCA showed that thromboxane receptors participate in the

vasomotion-inducing effect of NOS blockade and UTP. Moreover, thromboxane receptors mediate

the UTP induced vasoconstriction in this preparation. We have also showed that isolated MCAs pro-

duce more thromboxane A2 (TXA2) and prostacyclin (PGI2) in the presence of UTP. The in vivo LD

measurements revealed that the effect of NOS blockade has significant heterogeneity, which is re-

lated to the baseline LD flow. In contrast to the in vitro results, we showed that the in vivo
vasoconstrictor effect of NOS blockade is partially compensated by the increased production of PGI2.

Comparing the morphology of NOS blockade induced vasomotion in the MCA and in the

microcirculation indicated that a similar mechanism may be responsible for this phenomenon in

both preparations.

In conclusion, we revealed complex interactions between the two major vasoactive systems in the ce-

rebral circulation. Disturbation of the NO and the purinerg systems is a common feature in

cerebrovascular diseases like stroke or vasospasm. These newly described compensatory mecha-
nisms by prostanoids may lead to novel therapeutic approaches in the treatment of cerebrovascular
disorders.

e Lacza Z, Herman P, Gorlach C, Hortobagyi T, Sandor P, Wahl M, Benyo Z (2001) NO synthase
blockade induces chaotic cerebral vasomotion via activation of thromboxane receptors. Stroke
32:2609-2614.

e Lacza Z, Kaldi K, Kévecs K, Gorlach C, Nagy Z, Sandor P, Benyo Z, Wahl M (2000) Involvement of
prostanoid release in the mediation of the UTP-induced cerebrovascular contraction in the rat. Brain
Res 896:169-174.

e Lacza Z, Erdos B, Gorlach G, Wah M, Sandor P, Benyo Z (2000) The cerebrocortical microcirculatory
effect of nitric oxide synthase blockade is dependent upon baseline red blood cell flow in the rat.
Neurosci Lett 291:65-68.
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ZSUZSANNA LENARD (2005)

The arterial baroreflex function from childhood to young
adult age

Supervisor: Dr. Mdark Kollai

The arterial baroreflex buffers abrupt transients of blood pressure. Distensibility of those arterial
sites (carotid sinus and aortic arch), where baroreceptors are located significantly influences
baroreflex sensitivity. Both baroreflex sensitivity and carotid distensibility shows great variability
among healthy, young individuals. Since lower baroreflex sensitivity is a risk factor of several cardio-
vascular disease, the aim of this study was to determine the effect of age, family history of hyperten-
sion and regular physical activity, as possible causes of this variability, on baroreflex sensitivity in
children and young adults aged 7-22.
We studied 235 sedentary and trained healthy subjects with a family history of normotension and
hypertension between 7 and 22 years. Continuous radial pressure and carotid pulse pressure were
measured by applanation tonometry. Baroreflex function was assessed by spontaneous sequence and
frequency domain indices. Carotid diameter and pulsatile distension was measured by echo
wall-tracking.
We found that 1. spontaneous baroreflex indices increased from early childhood to adolescence, in
spite of gradual stiffening of the carotid artery; this indicates the maturation of neural mechanisms,
attaining peak level at adolescence. 2. In sedentary subjects with a family history of hypertension
baroreflex sensitivity was significantly lower than that in sedentary subjects with a family history of
normotension. 3. in subjects with a family history of hypertension regular aerobic exercise training
was associated with better baroreflex function as compared to the sedentary lifestyle.
The present results support the idea that regular, aerobic physical activity can attenuate the impair-
ment of cardiovagal autonomic function and stiffening of the carotid artery in young subjects with
family history of hypertension. As such, this may be an effective lifestyle intervention for minimising
negative effects of a family history of hypertension on autonomic circulatory control.
e Lenard Z, Studinger P, Kovdts Z, Reneman R, Kollai M (2001) Comparison of aortic arch and carotid
sinus distensibility - relation to baroreflex-sensitivity. Auton Neurosci 92:92-99.
e Lenard Z, Studinger P, Mersich B, Kollai M (2004) Static versus dynamic distensibility of the carotid
artery in coronary artery disease. Card Hung 34:2-7.
e Lenard Z, Studinger P, Mersich B, Kocsis L, Kollai M (2004) Maturation of cardio-vagal autonomic
function from childhood to young adult age. Circulation 10:307-312.
e Lenard Z, Studinger P, Mersich B, Pavlik G, Kollai M (2005) Cardiovagal autonomic function in
sedentary and trained offspring of hypertensive parents. | Physiol 565:1031-1038.

ZSOLT LOHINAI (2003)

The biological significance of nitric oxide in the dental pulp
and periodontium

Supervisor: Dr. Péter Sandor

Caries and periodontitis are widespread diseases in Hungary. Recent epidemiological and clinical
studies have shown that the dental infections are not only local problems, but are risk factors of sys-
temic diseases most particularly cardiovascular diseases. In addition, the increase of oral tumors has
been more than five-fold since the sixties in our country. Consequently, the research of the biology of
the oral cavity is very important, however, still has not received the required attention and support so
far. In the past two decades there was an intensive interest in the research of various vasoactive
agents of the endothelial cells aimed at the characterization of the endothelium derived relaxing fac-
tor (EDRF). One possible form of EDRF is nitric oxide (NO) free radical, which is produced from
L-arginine by the isoenzymes of nitric oxide synthases (NOS). NO. is one of the smallest synthetic,
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highly reactive, short lived intercellular messenger molecules of mammalian cells with important
cardiovascular, neurological and immune functions.
Although the information on the effects of NO on the dental pulp and periodontal tissues are rela-
tively scarce in the literature, it seems, that this free radical has substantial and versatile role in these
tissues as well. In our anatomical studies in cat and dog we have demonstrated that the endothelial
cells of both tissues are stained with NADPH-diaphorase, which is the histochemical marker of NOS.
Furthermore, we observed a few NADPH-diaphorase positive and/or neuronal NOS immunoreactive
perivascular and solitary axons in the dental pulp and abundant number of similar nerve fibres in the
gingiva. These fibres travel within the inferior alveolar nerve to the pulp and the gingiva of the lower
teeth and may participate in their sensory (i.e. pain) as well as in autonomic (i.e. regulation of blood
flow) innervation.
In our functional studies we have found that the L-arginine/NO pathway plays an important role in
the regulation of pulpal and gingivomucosal blood circulation measured by radioactive labeled
microspheres in cat. Based on our data we suggest, that a NO dependent basal vasodilator tone exists
in the dental pulp and the gingivomucosal tissue. In the pulp the resting tone of the vessels is proba-
bly influenced by NO derived from endothelial origin and not from the small number of NOS reactive
perivascular axons, however, in the gingivomucosal tissue the basal NO may be derived from both
sources. Furthermore, based on another study we presume, that the release of endogenous NO from
various sources in response to stimulation may also be involved in the control of the dental pulp vas-
cular tone since the dental pulp circulation is sensitive to exogenously administered NO
In a rat model of periodontitis, the ligature increases the local NO production through the expression
of inducible NOS in the inflammatory cells of the connective tissue and in the epithelium of the
gingiva. On the other hand, mercaptoethylguanidine, a selective inhibitor of inducible NOS and a
peroxynitrite scavenger treatment in the same model protects against the periodontitis associated
extravasation and bone destruction. Based on these data, we suggest that enhanced formation of NO
and peroxynitrite play a significant role in the pathogenesis of periodontitis. We propose, that al-
though the locally generated NO and peroxynitrite protect the gingiva against the invading microor-
ganisms, the overproduction of these agents in periodontitis may lead to the host tissue damage as
well. Therefore, selective inhibition of inducible NOS may be of therapeutic utility in periodontitis.
e Lohinai Z, Balla I, Marczis ], Vass Z, Kovdch AGB (1995) Evidence for the role of nitric oxide in the
circulation of the dental pulp. ] Dent Res 74:1501-1506.
e Lohinai Z, Székely AD, Benedek P, Csillag A (1997) Nitric oxide synthase containing nerves in the cat
and dog dental pulp and gingiva. Neurosci Lett 227:91-94.
e Lohinai Z, Benedek P, Rosivall L, Fehér E, Gyorfi A, Fazekas A, Salzman AL, Szabo C (1998)
Protective effects of mercaptoethylguanidine, a selective inhibitor of inducible nitric oxide synthase
in ligature-induced periodontitis in the rat. Br ] Pharmacol 123:353-360.

PETER STUDINGER (2005)

Investigation of cardiovascular autonomic tone and reflex
activity - the role of vascular properties

Supervisor: Dr. Mark Kollai

Arterial baroreflex sensitivity (BRS) is partly determined by the elastic properties of barosensory ves-
sel wall. Thus, examination of central arterial elastic parameters plays an important role in studying
autonomic cardiovascular function. Our aims were to determine 1.) how carotid artery wall tension
and carotid pressure- diameter ratio (PDR) change during and after strenuous exercise; 2.) whether
treatment with the antioxidant vitamin E influences carotid artery elasticity and BRS. We also tested
whether automatic wall track (WTS) system that was used previously to assess the distensibility of
superficial arteries is an eligible device to measure aortic arch distensibility.

We investigated healthy volunteers in our studies. Carotid and aortic diameter and their changes
with pressure pulse were measured by the WTS system. Pulse wave analysis was used to calculate
central arterial pressure from the radial pressure waveform recorded by applanation tonometry. BRS
was determined based upon spontaneous changes in blood pressure and RR-intervals.

During aerobic exercise mean carotid artery diameter increased with mean arterial pressure, and
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PDR decreased. Immediately after exercise carotid artery constricted and PDR remained reduced as

compared to control condition. One hour post-exercise carotid artery dilated and PDR increased

above control level. Post-exercise increase in BRS was closely correlated with that in PDR. Vitamin E

increased both PDR and BRS, and increases in PDR and BRS were correlated with those in plasma vi-

tamin E levels. It was possible to record aortic arch distension waveform with WTS, and the

reproducibility of the measurements was within acceptable limits. Aerobic exercise and antioxidant

treatment both evoke changes in central arterial elasticity, which may induce BRS alterations. It is

feasible to determine both carotid and aortic distensibility using WTS, by which method barosensory

vessel wall properties can be studied in their complexity.

e Studinger P, Lenard Z, Reneman RS, Kollai M (2000) Measurement of aortic arch distension wave
with the echo-track technique. Ultrasound Med Biol 26:1285-1291.

e Studinger P, Lenard Z, Kovats Z, Kocsis L, Kollai M (2003) Static and dynamic changes in carotid
artery diameter in humans during and after strenuous exercise. | Physiol 550:575-583.

e Studinger P, Mersich B, Lenard Z, Somogyi A, Kollai M (2004) Effect of Vitamin E on carotid artery
elasticity and baroreflex gain in young, healthy adults. Auton Neurosci 113: 63-70.

1/3. PROGRAM

BIOLOGICAL EFFECTS OF IONIZING AND NON-IONIZING
RADIATION

Coordinator

Gyorgyi RONTO

Institute of Biophysics

Puskin u. 9. 1088 Budapest

Tel: (361)-267-6261, fax: (361)-266-6656
E-mail: ronto@puskin.sote.hu

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 con-
scious environmental protection and the prevention of several human diseases due to these environ-
mental factors can be effective only knowing and quantifying the sources (natural radiation back-
ground, 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 molecu-
lar level.

Sub-programs Supervisors
Studies of radiation resistance influencing effects of peptides and pep- Katalin BLASKO
tide like compounds on human red blood cell membrane
Mechanism of effect of membrane active drugs acting on red blood cell Katalin BLASKO
membrane
Role of photoactivation in genotoxicity of drugs and chemicals Andrea FEKETE
Methods in molecular biology to detect DNA damages Andrea FEKETE
Spectroscopic methods in the study of biological effect of endogenous Judit FIDY
and exogenous chromophores
Determination of biological dose of natural/artificial UV light Pal GROF
Cytogenetic studies on the effect of environmental factors Gyoérgy KOTELES
Cellular biological studies of the effect of enviromental factors Gyorgy KOTELES
Detection of the effect of terrestrial and extraterrestrial solar radiation, Gyorgyi RONTO

estimation of biological risk
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Ph.D. students Supervisors
Georgina Frohlich ft Gyorgyi Ronto
Ph.D candidates Supervisors
Csaba Bode ft Judit Fidy
Mariann Budai ft pal Grof
Jozsef Lovey™ pt Gyorgy Koteles
(*Defended after Nov. 2005)

Ph.D. graduates Supervisors
Tibor Janos Kovacs na Gyorgyi Ront6
Zso6fia Szabd ft Katalin Blasko

a: absolutorium, ft: full-time, pt: part-time, it: international, na: non-affiliated

TIBOR JANOS KOVACS (2005)

Activity concentration of 222Rn, 226Ra and 210Po in
Hungarian drinking waters and their contribution to the
ingested dose

Supervisor: Dr. Gyérgyi Ronto

The quality of drinking water consumed by mankind is more and more getting into the focus of atten-
tion. Radionuclides occurring in nature may solve into drinking waters and with this contaminating
the water, and causing radiant dose when consumed. Therefore during the examination of the qual-
ity of drinking waters the radiological qualification is very important. During my work I worked out a
procedure available for carrying out the recommended qualification process. I made the applied nu-
clear measurement technology procedures finer and more exact on several points. I determined the
222Rn, total alpha-beta activity, 226Ra and 210Po concentration of approximately 100 water sam-
ples. Southern Great Plain well-waters. Bottled mineral waters. Tap waters in the vicinity of
Veszprém. Lake Balaton highland spring-waters
During the measurements I found extremely high radionuclide (226Ra) concentration only in the
case of bottled mineral waters. In one case it reached 3000 mBq/L 226Ra concentration, the producer
company was notified about this fact, they introduced a decreasing process. Taking the dose conver-
sion factors recommended by WHO and IAEA into consideration I estimated the expected dose from
radionuclides during average water consumption. Measurements so far have proved that the radio-
logical qualification of waters used for satisfying water demand originating from different sources is
essential. Most of the countries introduced the recommendations of the EU and WHO as these do not
apply to spring waters and bottled mineral waters, however, the consumption of these increases by
leaps and bounds with the development of a healthier outlook on life, and the actual decrease of ef-
fective dose of the population can only be provided for by the expansion of the regulations.

e Kovacs T, Speier G, Reglier M, Giorgi M, Vertes A, Vanko Gy (2000) Preparation and characterization
of homoleptic and ethoxy-bridged nitronato iron (III) complexes. Chem Commun 6:469-470.

e Kovdcs T, Bodrogi E, Dombovari P, Somlai ], Nemeth Cs, Capote A, Tarjan S (2004) 238U, 226Ra,
210Po concentrations of bottled mineral waters in Hungary and their committed effective dose.
Radiat Prot Dosim 108:175-181.

e Kovacs T, Bodrogi E, Somlai ], Jobbagy V, Patak G, Nemeth Cs (2003) Ra-226 and Rn-222
concentrations of spring waters in Balaton Upland of Hungary and the assessment of resulting doses.
J Radioanal Nucl Chem 258:191-194.
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ZSOFIA SZABO (2004)

Investigation of the mechanism of cell membrane-active
compounds

Supervisor: Dr. Katalin Blaské

The cyclic lipodepsipeptides produced by Pseudomonas syringae pv. syringae possess fungicide
properties. They inhibit much of the cell functions, presumably on the basis of their pore-forming ac-
tivity. The syringomycin E, studied earlier by our research group, formed pores on human red blood
cells (RBC), and caused also partially hemolysis. To reach selective toxicity, knowledge of the rela-
tionship between the structure and function of the CLPs is required. To fulfill this requirement, the
poreforming properties of two other CLPs, the syringopeptin22A (SP22A) and the syringotoxin (ST),
were investigated on RBCs. On the basis of our transport kinetic measurements on RBC, the SP22A
and the ST formed pores built up by few monomers. ST pores inactivated at 37 °C, and at 20 °C, how-
ever, they remained stable at 8 °C, similarly to the SRE. Inactivation of the SRE and ST pores was
faster at 37 °C than at 20 °C. SP22A pores did not inactivate even at 37 °C. On the basis of our results,
we concluded, that fluidity has a crucial role in the process and the dimension of the hydrofobic part
and the number of the positive charges of the polar headgroup influence the stability of the pores.

To study the interactions of CLPs with membranes on molecular level we applied EPR spectroscopy

and spectral simulation methods for liposomes of different composition. CLPs decreased the fluidity

at all depths of the membrane: the motional and rotational freedom of the lipid molecules decreased,
while their ordering increased. These observations in conjunction with the concentration depend-
ence of the CLP’s action suggested that CLPs form pores involving the lipids, too. Investigation of the
temperature dependence of the CLPs’ action showed that to get their complete effect a given tempera-
ture range is required. It corroborated that the fluidity has a crucial role in the interactions between

CLPs and membrane lipids. From the results, obtained with DPPC-DOPC or DPPC-cholesterol

liposomes we concluded that the membrane-inhomogenity decreases the effectiveness of the CLPs.

Dynamic light scattering measurements were used to determine the size-distribution of the

liposomes. According to our experiences CLPs provoke fusion and/or aggregation, which can have a

role in the cell-killing properties of the CLPs.

e Szabo Z, Grof P, Schagina LV, Philip A, Gurnev, Takemoto JY, Matyus E, Blasko K (2002) Syringotoxin
pore formation and inactivation in human red blood cell and model bilayer lipid membranes.
Biochim Biophys Acta 1567:143-149.

e Szabo Z, Budai M, Blasko K, Grof P (2003) Molecular Dynamics of the CLP Action Studied on Model
Membranes: Effects of Syringopeptin22A, Syringomycin E and Syringotoxin studied by EPR
technique. Biochim Biophys Acta 1660:118-130.

e Agner G, Kaulin YA, Gurnev PA, Szabo Z, Schagina LV, Takemoto ]V, Blasko K (2000)
Membrane-permeabilizing activities of cyclic lipodepsipeptides, syringopeptin 22A and syringo-
mycin E from Pseudomonas syringae pv. syringae in human red blood cells and in bilayer lipid
membranes. Bioelectrochemistry 52:161-167.
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1/4. PROGRAM

NEPHROLOGY AND HYPERTENSION FROM MOLECULAR LEVELS
TO BEDSIDE

Coordinator

Laszl6 ROSIVALL

Institute of Pathophysiology
Nagyvarad tér 4, 1089 Budapest
Tel/fax: (361)-210-0100

E-mail:

This program received accreditation in 1993. Basic and clinical nephrology research in Hungary has
been traditionally strong and has gained international recognition, upon which this program has
been established. The faculty represents various fields of physiology, pathophysiology, internal
medicine, pediatrics, transplantation, clinical nephrology; they are immulogist and hypertension ex-
perts known for their multidisciplinary approach in research and education. Special emphasis is
placed on the regulating mechanisms of fluid and electrolyte balance, blood pressure and kidney
function. Modern experimental techniques are used at various levels from molecules to bedside, rep-
resenting translational research. Our research team has gained international recognition and is a
leading expert on the regulation of renal hemodynamics and microcirculation, the mechanisms and
progression of various kidney diseases including chronic renal failure, diabetic nephropathy, renal
fibrosis, and kidney allograft rejection. We are studying intracellular signal mechanisms, cell-cell
communication, TGF-beta, VEGF, relaxin and the renin-angiotensin system, and their interactive
roles in 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 glomer-
ular filtration.

Sub-programs

Molecular nephrology

Intracellular signalling mechanisms of transforming growth fac-
tor-beta and angiotensin II

Physiology and pathophysiology of renal function in transforming
growth factor-beta transgenic mice

Relaxin transgenic animal model and its renal function

Regulation of fluid and electrolyte balance and glomerular
hemodynamics
The renin-angiotensin system

Tubuloglomerular feedback signalling

Early changes in tissue gene expression in the course of cardiac hyper-
trophy: natriuretic peptides and growth factors

Effects of vascular endothelial growth factor on the development of
endothelial fenestration

Hypertension

Endogenous natriuretic substances in cardiac hypertrophy clinical
and experimental investigations

Effect of hypertension on microcirculation

Supervisors

Laszl6 ROSIVALL,

Istvan MUCSI
Miklés MOZES

Miklés MOZES,
Laszl6 ROSIVALL

Laszl6 ROSIVALL,

Janos PETI PETERDI
Laszl6 ROSIVALL,

Janos PETI PETERDI
Miklés TOTH

Lész16 ROSIVALL
Rudolf de CHATEL,

Miklés TOTH
Akos KOLLER
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Hypertension in pregnancy and molecular mechanisms of the
toxicosis

Renal transplantation

Molecular mechanism in rejection of transplanted kidney

The role of the complement system in renal and circulation diseases

Progression of renal diseases

Cell-cell and cell-matrix interactions in the progression of chronic re-
nal fibrosis

Molecular mechanisms in progression of renal diseases

aDevelopment and evaluation of transgenic animal model

Electrolyte transport

Role of angiotensin in electrolyte transport of tubular epithelial cells

Disturbances of electrolyte transport in cystic fibrosis

Mikl6s MOLNAR
Péter HAMAR
Jdnos SZEBENI
Istvan MUCSI

Léaszl6 ROSIVALL
Péter HAMAR

Laszl6 ROSIVALL,
Akos ZSEMBERY
Akos ZSEMBERY

Clinical nephrology

Diagnosis and treatment of renal osteodystrophy

Investigation of the disorder of calcium metabolism in experimental

renal failure

Istvan MUCSI
Andréas SZABO

Dialysis, biocompatibility and quality of life Laszl6 ROSIVALL
Ph.D. students Supervisors
Csaba Ambrus pt Istvan Mucsi
Csaba Bodor pt(a) Lészl6 Rosivall
Tivadar Tamas Danké ft Miklés Molnéar
Marta Dobos pt (a) Laszl6 Rosivall
Domonkos Gerd ft (a) Miklés Mézes
Attila Fintha ft Lasz16 Rosivall
Péter Komldsi pt Lasz16 Rosivall
Tiinde Kriston pt (a) Mikl6s Molnar
Adrienn Marton ft Istvan Mucsi
Csaba Mihaly Rikker pt Laszl6 Rosivall
Attila Sebe pt Istvdn Mucsi
Arnold Sipos ft Janos Peti-Peterdi
Katalin Szabados ft Miklés Molnéar
Eszter Panna Vamos ft Istvan Mucsi
Tamas Gabor Zdber pt Laszl6 Rosivall
Ph.D. candidates Supervisors
Ott6 Arkossy pt Laszl6 Rosivall
Gabor Kokény ft Laszl6 Rosivall
Zoltan Lengyel pt Laszl6 Rosivall
Nikolette Sziics pt Karoly Racz
Tamas Terebessy ft Laszl6 Rosivall
Margit Csilla Liptai pt Laszl6 Rosivall
Andras Masszi ft Laszl6Rosivall
Ph.D. graduates Supervisors
Péter Barta na Gyorgy Losonczy
Katalin Foldes pt de Chatel Rudolf
Moénika G662z na Miklés Téth
Gergely Kovacs ft Lészl6 Rosivall
Attila Balazs Patocs pt Karoly Racz

a: absolutorium, ft: full-time, pt: part-time, it: international, na: non-affiliated
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PETER BARTA (2005)

Novel experimental data in blood pressure regulation

Supervisor: Dr. Gyérgy Losonczy

The thesis introduces novel experimental data about the pathogenesis of hypertension, focusing on
salt-related renal effects and the pathogenesis of preeclampsia syndrome. Hypertension as a determi-
nant of human morbidity and mortality has been described more then 100 years ago. Sodium excess,
renal adaptation and renin angiotensin aldosteron system are intimately involved in the
pathogenesis. Preeclampsia, the human pregnancy specific form of hypertension is a syndrome in
that virtually every organ system can be affected. Organ dysfunction in salt sensitivity hypertension
and preeclampsia are not confined merely to blood pressure. Association of salt-load with insulin re-
sistance, accelerated nephrosclerosis, increased cardiovascular damage or asthma suggests that
physiologic and pathophysiologic responses elicited by sodium-chloride are rather systemic. Recent
evidence indicate that both salt-related and pregnancy-induced hypertension syndrome are charac-
terized by disturbances of the renin-angiotensin system, elevated oxidative stress, insulin resistance,
endothelial dysfunction and vascular inflammation. Underlying molecular mechanisms might be
complex and remain to be elucidated.
To identify unexpected gene targets in rat kidneys in response to altered salt intake we used
oligonucleotide microarray technology. We hypothesized that oligonucleotide microarray (Affy-
metrix GeneChip) has utility in identifying novel, unexpected gene targets in rat kidneys in response
to altered salt intake. We showed the utility and feasibility of the technique on the whole organ level.
We detected a specific set of genes differentially regulated by high-salt diet in renal tissue, compris-
ing less then 1% of the screened 8800 transcripts. We found 35 genes that were upregulated by a
high-salt intake, while 30 were downregulated. Of particular interest, salt-induced regulation of PI3
kinase regulatory subunits, FABP, PTP2 and annexin VI might play novel, yet undiscribed role in re-
nal ion channel regulation. Other genes regulated by salt-diet play essential role in insulin signaling,
lipid metabolism. Sodium chloride induced change in the expression level of HMG-CoA reductase
and lanosterol demethylase) raises the possibility of a close genomic link between salt-induced adap-
tation and metabolic changes. The calcium channel beta subunit IIl and AT, receptor were also regu-
lated by differential salt intake. Based on the current available evidence, these genes may be impor-
tant determinant of salt sensitive blood pressure regulation. Were we to pursue any of these putative
candidates in further studies, extensive validation on protein level would be necessary. We propose
further experiments, using the classic candidate-gene approach, to elucidate the role of our putative
candidate genes in renal physiology and sodium related multi-organ physiologic adaptation.

We made previously observations that serum from preeclamptic women contains an IgG

autoantibody (AT;-AA) that reacts with the AT, receptor in a stimulatory fashion. We postulated that

AT;-AA-induced AT, receptor stimulation, NADPH oxidase activation, ROS production, NF-xB

transactivation and increased oxidative stress are involved in the pathogenesis of preeclampsia. We

tested whether or not AT;-AA activate NADPH oxidase, ROS generation and NF-«B in primary hu-
man VSMC and trophoblasts. Finally, we hypothesized that preeclamptic placentas also exhibit
upregulation of NADPH oxidase components, ROS production and activation of NF-kB compared to
normal placentas. Five new aspects about preeclampsia emanated from our study. First, AT;-AA
from preeclamptic women induces intracellular ROS in VSMC and trophoblasts, an induction that is
mediated by NADPH oxidase. Second, AT;-AA activates NF-«kB, the major inflammatory transcrip-
tion factor, as a downstream target of NADPH oxidase-derived ROS. Third, ROS production is in-
creased in preeclamptic placentas. NADPH oxidases are present in the placenta and are massively
stimulated in preeclampsia. Finally, NF-xB is markedly upregulated in preeclamptic placentas.

These cumulative data strongly suggest, that AT;-AA contribute to the pathogenesis of preeclampsia

and could play central role in the development of maternal vascular inflammatory response and en-

dothelial dysfunction. However, whether or not AT;-AA is the cause or the result of vascular damage
in preeclampsia will require additional investigations.

e Barta P, Monti ], Maass PG, Gorzelniak K, Muller DN, Dechend R, Luft FC, Hubner N, Sharma AM
(2002) A gene expression analysis in rat kidney following high and low salt intake. ] Hypertens
20:1115-1120.

e Dechend R, Viedt C, Muller DN, Ugele B, Brandes RP, Wallukat G, Park JK, Janke ], Barta P, Theuer],
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Fiebeler A, Homuth V, Dietz R, Haller H, Kreuzer ], Luft FC (2003) AT1 receptor agonistic antibodies
from preeclamptic patients stimulate NADPH oxidase. Circulation 107:1632-1639.

e Theuer ], Dechend R, Muller DN, Park JK, Fiebeler A, Barta P, Ganten D, Haller H, Dietz R, Luft FC
(2002) Angiotensin Il induced inflammation in the kidney and in the heart of double transgenic rats.
BMC Cardiovasc Disord 2:3.

KATALIN FOLDES (2003)

Metabolic changes in kidney transpanted patients

Supervisor: Dr. Rudolf de Chdatel

In the background of increased cardiovascular morbidity and mortality following successful renal
transplantation metabolic alterations have been revealed which lead to diabetes mellitus,
dyslipidemia and hypertension. In addition after transplantation a change in bone metabolism was
also detected. Applying serum C-peptide and islet-cell antibody (ICA) methods it was demonstrated
that posttransplant diabetes mellitus (PTDM) is characterised by preserved beta-cell function and in-
sulin resistance, similar to NIDDM. It was demonstrated that posttransplant disturbances in glucose
metabolism are more frequent than have been previously suggested and to detect it an application of
oral glucose tolerance test is further on indispensable. PTDM is frequently associated with
dyslipidemia and hypertension. We were among the first authors who gave evidence that an im-
provement in lipid concentrations can be achieved by the administration of fluvastatin in
dyslipidemic posttransplant diabetic patients. We demonstrated that long-term combined CsA and
fluvastatin (20 mg/die) therapy can be safety given to posttransplant patients, it does not lead to
myotoxic symptoms, on the other hand, the administration of fluvastatin during CsA therapy does
not change it’s serum level. Applying 24 hour ambulatory blood pressure monitoring (ABPM) we
demonstrated a change of the circadian rhytm of their blood pressure. Our data showed that reduced
(or even inverse) diurnal indices occur with a high frequency in PTDM patients, the prevalance of ab-
solute nocturnal hypertension was higher in these subjects than in patients with essential hyperten-
sion, and sustained-release calcium channel blocker, israpidine, significantly improved the daily
blood pressure profile. It is well known that in the first year following renal transplantation a rapid
bone loss can be detected. Our aim was to elucidate it's background. Applying markers reflecting
bone metabolism our data refer to an imbalance in bone remodelling favoring net bone loss which is
presumedly mainly due to the administration of immunosuppressive drugs given in high doses. In
the development of rapid bone loss, however, the slowly resolving preexisting secondary
hyperparathyreoidism and the decreased production of dehydroepiandrosterone sulphate (DHEAS)
may also play a role.

e Foldes K, Maklary E, Vargha P, Janssen ], Jaray ], Perner F, Gero L (1998) Effect of diet and fluvastatin
treatment on the serum lipid profile of kidney transplant, diabetic recipients: a 1-year follow up.
Transpl Int 1:5656-8.

e Podder H, Gero L, Foldes K, Szabo ], Lazar N, Jaray ] (1997) Treatment of metabolic disorders with
fluvastatin after renal transplantation. Transpl Proc 29:216-219.

e Barna I, Foldes K, Szathmari M, Gero L, de Chatel R (1999) Decreased diurnal blood pressure
variability and low dehydroepiandrosterone sulfate levels in patients with renal hypertension, and
after kidney transplantation. Nephrol Dial Transpl 4:30-31.
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MONIKA GOOZ (2004)

Regulation of endogenous ouabain-like factor production in
the adrenal gland and in volume expanded physiological and
pathophysiological states

Supervisor: Dr. Miklés Téth

The aim of the present work was to study regulation of endogenous ouabain-like factor production.
We raised a specific antibody against ouabain-bsa conjugate in rabbit. Using this antibody we
showed presence of olf immunopositive cells in rat adrenals, and developed a highly sensitive
ouabain radioimmunoassay. Our in vitro experiments using dispersed rat adrenocortical cells pro-
vided evidence that not only the glomerulosa but also the fasciculata/reticularis cells produce olf.
Further, we showed that besides acth the extracellular [k+] modulates olf secretion both in the hu-
man and rat adrenals. As “the major regulator” of endogenous ouabain we showed the striking
stimulatory effect of nicotine on rat adrenocortical cells. Studying the role of endogenous olf in the
adrenals we found that ouabain interacts with anp and angiotensin-ii at different extracellular [k+]
on the aldosterone secretion, which could help to explain the interactions of these hormones in both
physiological and pathophysiological states. In our in vivo experiments we found that in volume
overloaded rats during the development of cardiac hypertrophy endogenous olf and adrenomedullin
are substituted after adrenalectomy from other organs to provide positive inotropic substances to the
failing heart. Analyzing olf in volume expanded states we found elevated plasma olf levels in pa-
tients with moderate form of congestive heart failure, which may contribute to the compensated state
of this disease. We also showed that during pregnancy diabetes further augments plasma and urinary
olf concentrations. As the plasma olf level was more elevated in gestational diabetes than in pregnant
women with iddm, our data may explain why gestational diabetes predisposes more often to
pre-eclampsia. As another novel result we found correlation between gestational age and plasma
immunoreactive olf levels in newborns and showed that mature infants have lower olf level at birth
than premature newborns, which can provide important new information for newborn physiology.
In conclusion, we provided new evidence on localization, intra-adrenal regulation of endogenous
ouabain-like factor, and its interaction with endogenous vasoactive substances. Also, we identified
nicotinic regulation as the major modulator of olf secretion, and provided data for its role in diabetes,
during development of cardiac hypertrophy, and in newborns.
e Beck M, Szalay KSz, Nagy GM, Toth M, de Chatel R (1996) Production of ouabain by rat
adrenocortical cells. Endocrine Res 22:845-849.
e Go6z M, Vakkuri O, de Chatel R, Szalay KSz, Téth M (2003) Elevated blood levels of endogenous
ouabain-like factor (OLF) in preterm versus mature newborns at birth. Biol Neonate 8: 155-158.
e Szalay KSz, Beck M, Toth M, de Chatel R (1998) Interactions between ouabain, atrial natriuretic
peptide, angiotensin-II and potassium: effects on rat zona glomerulosa aldosterone production. Life
Sci 6:1845-1852.

GERGELY KOVACS (2003)

Regulation of the apical NA-CI-K cotransporter in macula
densa

Supervisor: Dr. LaszI6 Rosivall

Macula densa (MD) cells, the sensor element of tubuloglomerular feedback mechanism (TGF), detect
changes in distal tubular sodium chloride concentration ([NaCl]);, via the apical Na-2CIl-K
cotransporter (NKCC). This apical cotransporter might be a site for regulation of TGF. Nitric oxide
(NO) and angiotensin II (Ang II) are well known positive and negative modulators, respectively. Ex-
pression of the neuronal nitric oxide synthase (nNOS) is abundant in MD cells. MD cells also possess
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Ang Il receptors. Therefore, in our studies, we investigated the regulation of NKCC activity by nNOS,
Ang II and the possible interaction of NO with Ang. II. MD cell Na* concentration ([Na*];) and NO
production was measured using SBFI and DAF-FM DA, respectively, with fluorescent microscopy.
NKCC activity was assessed by examing the furosemide-sensitive part of the initial rate of increase in
Na*];when luminal [NaCl] was increased from 25 to 150 mM. We found that nanomoral Ang II stim-
ulated NKCC activity via apical AT; receptors. This stimulatory phenomenon was also observed
when Ang II was added to the basolateral side. However, at micromoral concentrations of AT, recep-
tors were also activated which in turn blocked this stimulatory effect. Specific inhibition of nNOS in-
creased NKCC activity tremendously. Combination of various conxentrations of Ang Il and nNOS in-
hibition had no additional effect. Addition of L-arginine (a substrate of nNOS) did not affect NKCC
activity and did not increase NO production significantly suggesting a high basal NO production in
MD cells. Finally, Ang II failed to stimulate NO production by MD cells. Our results indicate that 1)
Ang II may modulate TGF, at least in part, though directly regulating NKCC in MD cells, 2) high rest-
ing NO production by the MD tonically inhibits Na-2CIl-K cotransport and TGF, 3) no positive inter-
action was shown between Ang I and nNOS.
e Kovacs G, Peti-Peterdi ], Rosivall L, Bell PD (2002) Angiotensin II directly stimulates macula densa
Na-2CI-K cotransport via apical AT (1) receptors. Am J Physiol Renal Physiol 282:F301-306.
e Kovacs G, Komlosi P, Fuson A, Peti-Peterdi ], Rosivall L, Bell PD (2003) Neuronal nitric oxide
synthase: its role and regulation in macula densa cells. ] Am Soc Nephrol 14:2475-2483.
e Liu R, Bell PD, Peti-Peterdi ], Kovacs G, Johansson A, Persson AE (2002) Purinergic receptor signaling
at the basolateral membrane of macula densa cells. ] Am Soc Nephrol 13:1145-1151.

ATTILA BALAZS PATOCS (2005)

Gene mutations and polymorphisms in adrenal tumors

Supervisor: Dr. Karoly Racz

The aim of this study was to examine genetic abnormalities thought to be potentially important in the
pathomechanism of hormonally inactive adrenocortical adenomas and pheochromocytomas, and to
compare the results with clinical and biochemical parameters present in patients with these adrenal
tumors.

Using an allele-specific PCR method we showed that 16.1 % of unilateral and 21.1 % of bilateral
hormonally inactive adrenocortical adenomas had mutations of the CYP21B gene. Based on these
data we presumed that the presence of CYP21B mutations in these patients may result in a partially
decreased activity of the 21-hydroxylase enzyme and that a subsequent overproduction of ACTH
may, therefore, play a causal role in the development of these tumors. However, the lack of close rela-
tionship between the presence of CYP21B mutations and ACTH-stimulated plasma 17-OHP concen-
trations in several patients indicated that the role of CYP21B mutations on tumor formation may in-
volve mechanisms independent of ACTH-induced changes in 17-OHP secretion. Sequencing of all
exons of CYP17 in germline DNA of a patient with bilateral adrenal adenomas revealed a previously
undescribed disease-causing mutation of the CYP17 gene (Arg440Cys) and 5 different CYP17
polymorphisms, of which two polymorphisms (Asp192Asp és Ser283Ser) were described by our in
silico approach. This confirms the usefulness of this approach to search for novel CYP17 variants.
In the course of our studies on mutation screening of the RET gene, patients with
pheochromocytomas having mutations at codon 609 have been identified and described as a new
MEN 2A phenotype associated with this mutation. Our studies on a large kindred with FMTC con-
sisting 80 members indicated that co-segregation of a known disease-causing RET mutation
(Val804Leu) and a RET polymorphism presumably involved in the pathomechanism of sporadic
medullary thyroid cancer (Ser836Ser) failed to have an impact on the clinical course of FMTC. Our
extended mutational screening studies for MEN 2 syndrome and vonHippel-Lindau syndrome, to-
gether with clinical screening for type 1 neurofibromatosis indicated that the prevalence of heredi-
tary cases in non-selected patients with pheochromocytomas is as high as 28 %. We showed that clin-
ical and laboratory parameters do not offer a great help to differentiate between patients with spo-
radic and hereditary pheochromocytomas.

e Patécs A, Téth M, Barta Cs, Sasvdri-Székely M, Varga I, Sziics N, Jakab C, Kiss R, Gldz E and Rdcz K
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(2002) Hormonal evaluation and mutation screening for steroid 21-hydroxylase deficiency in
patients with unilateral and bilateral adrenal incidentalomas. Eur ] Endocrinol 147:349-355.

e Patécs A, Valkusz Zs, Igaz P, Balogh K, Téth M, Varga I, Racz K (2003) Segregation of the V804L
mutation and S836S polymorphism of exon 14 of the RET gene in the extended kindred with familial
medullary thyroid cancer. Clin Genet 63:219-223.

e Patécs A, Karddi E, Toth M, Varga I, Sziics N, Balogh K, Majnik ], Glaz E, Rdcz K (2004) Clinical and
biochemical features of sporadic and hereditary pheochromocytomas: an analysis of 41 cases
investigated in a single endocrine center. Eur ] Cancer Prev 13:403-409.

1/5. PROGRAM

CLINICAL AND EXPERIMENTAL CARDIOLOGY/ATHEROSCLEROSIS

Coordinator

Lajos SZOLLAR

Institute of Pathophysiology
Nagyvérad tér 4, 1089 Budapest
Tel/fax: (361)-210-4409

E-mail: szollaj@net.sote.hu

The aim of the Program is to carry out experimental and clinical studies on the pathological mecha-
nisms responsible for the cardiac and vascular disorders leading the mortality statistics. Metabolic
disturbance, 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.

Sub-programs Supervisors

Investigation of interactions between endogen cardiovascular agents in ~ Ferenc HORKAY
hypoxia and abnormal metabolic states

intblInvestigation of electrophysiological effects of endogen cardiovas-  Valéria KECSKEMETI
cular agents and therapeutics in isolated heart preparations

Functional morphology and toxicology of environmental and civiliza-  Istvdn BALOGH
tion risk factors of cardiovascular system

Lipidology (The pathobiochemistry, pathophysiology and clinical inves- ~ Lajos SZOLLAR
tigation of lipid- and lipoprotein-metabolic disturbances)

The effect of food components on atherogenesis and the formation of the  Lajos SZOLLAR
so-called atherogen lipoproteins

Local regulation of blood flow in metabolic diseases and hypertension Akos KOLLER

Investigation of electrical properties of smooth muscle and the possibil-  Istvan PREDA
ity of electrical treatment (non-pharmacological) of certain diseases

Thrombotic aspects of coronary disease — prothrombotic states and their ~ Rébert Gédbor KISS
modulation in the clinical practice. Role of receptors of arterial endo-
thelium in atherothrombosis

Ph.D. students Supervisors
Emese Abram pt Andras Végh
Bernat Janos Béres pt Rébert Kiss
Tamas Bauernfeind pt Mihaly Medvegy
Béla Debreczeni na Akos Koller
Anita Racz pt Akos Koller
Krisztina Szendei pt Istvan Préda

Endre Sztics pt Mihély Medvegy
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Ph.D. students Supervisors
Erika Téth ft Akos Koller
Janos Té6th ft (a) Akos Koller
Katarina Vargova ft Istvan Préda
Ph.D. candidates Supervisors
Istvan Hizoh na Istvan Préda
Ildiké Pésa pt Maria Zséfia Koltai
Ph.D. graduates Supervisors
Zsolt Bagi ft Akos Koller
Csongor Csekd ft Akos Koller
Anna Csiszar ft Akos Koller
Tibor Hidvégi pt Lajos Szolléar
Zsolt Déniel Ivanyi na Péter Gergely
Eva Nieszner pt Gabor Pogétsa
Andrea Székely na Lajos Szollér

a: absolutorium, ft: full-time, pt: part-time, it: international, na: non-affiliated

CSONGOR CSEKO (2005)

Role of hydrogen peroxide in the local regulation
of microvascular tone

Supervisor: Dr. Akos Koller

It has been demonstrated that in various diseases affecting the cardiovascular system, such as
hypertonia, diabetes mellitus, hyperhomocysteinemia there is an increased formation of superoxide
anion and hydrogen peroxide (H;O,) by vascular tissues and activated leukocytes. Several vascular
effects of H,O, have been explored, but its direct effect on the myogenic tone of arterioles, determin-
ing tissue perfusion, is not yet known. Previous studies suggest that in certain conditions H,O, may
act as endothelium-derived mediator.

Thus, we hypothesized that H,0O, has an important role in the local regulation of skeletal muscle
blood flow. To test this hypothesis first, effects of extraluminally administered H,0, on the diameter
of isolated, pressurized (at 80 mmHg) rat gracilis skeletal muscle arterioles (diameter ~140 um) were
investigated. Lower concentrations of H,O, (10°°-3x10° M) elicited constrictions, whereas higher concen-
trations of H,O, (6x107°-2x10™* M), after initial constrictions, caused dilations of arterioles (10* M
H,0,: -194+1% and 66+4%). Endothelium removal reduced both constrictions (max: -10+£1%) and di-
lations (33+3%) to H,O,. Constrictions to H,O, were completely abolished by indomethacin and the
prostaglandin H,/thromboxane A, receptor antagonist SQ29548. Dilations to H,O, were significantly
reduced by inhibition of nitric oxide synthase (to 38+7%) but were unaffected by clotrimazole or
sulfaphenazole (inhibitors of cytochrom P450 enzymes), indomethacin or SQ29548. In endothe-
lium-denuded arterioles clotrimazole had no effect, whereas H,0,-induced dilations were signifi-
cantly reduced by charybdotoxin plus apamin, inhibitors of Kc,-channels (to 24+3%) and by
glybenclamide selective blocker of Karp channels (to 14+2%), and the non-selective K*-channel in-
hibitor tetrabutyl-ammonium (to -1+1%). Intraluminally administered H,0, caused biphasic
changes in diameter: lower conc. (10°-3x10°M) elicited only constrictions (max: 22+3%), whereas
higher conc. (10*M) caused, after initial constrictions, dilations (max.: 43+£5%). Second, several
doses and types of catalases (500 U/ml, powder; 1500 U/ml solution; 250 U/ml PEG-catalase) were ad-
ministered extraluminally. All forms and doses of catalases inhibited both constrictions and dila-
tions to H,O,. Third, in control, increases in intraluminal pressure 1) in a stepwise (20 mmHg/step)
manner from 20-140 mmHg, or 2) in one step (80 mmHg/step) manner from 10-90 mmHg elicited
constrictions. The pressure-diameter curve was shifted by various forms of catalases, but there were
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no differences in the slope of pressure-diameter changes and the myogenic index curves of control

and catalase-incubated arterioles, regardless of the type of pressure steps. Finally, in control, 1) step-

wise (10 mmHg/step) from 0-40 mmHg, or 2) one step (40 mmHg/step) from 0-40 mmHg increases in

pressure difference of in- and outflow canules elicited flow-induced dilations (max: 39+3 pm at 40

uL/min). In the presence of various cataleses there were no differences in the slope of curves and the

wall shear stress-induced diameter changes, regardless of the type of flow induction. In conclusion,

our data show that extraluminal and intraluminal administration of H,O,, elicits the release of 1)

prostaglandin H,/thromboxane A, both from endothelium and smooth muscle, 2) nitric oxide from

the endothelium and 3) activates potassium channels, such as K¢,- Karp channels in the smooth mus-
cle resulting in biphasic changes of arteriolar diameter. In the range studied, however H,O, does not
seem to be involved in the mediation of pressure and flow dependent responses. Because H,O, al-

ready at low micromolar concentrations activates several intrinsic mechanisms we suggest that H,0O,

released from various tissues or cells by eliciting changes in arteriolar diameter contributes to the lo-

cal regulation of skeletal muscle blood flow in various physiological and pathophysiological condi-
tions.

e Cseko C, Bagi Z, Koller A (2004) Biphasic effect of hydrogen peroxide on skeletal muscle arteriolar
tone via activation of endothelial and smooth muscle signaling pathways. ] Appl Physiol
97:1130-1137.

e Bagi Zs., Cseko C, Toth E., Koller A (2003) Oxidative stress-induced dysregulation of arteriolar wall
shear stress in hyperhomocysteinemia is prevented by chronic vitamin-C treatment. Am ] Physiol
Heart Circ Physiol 285:H2277-H2283.

e Cseko C, Koller A (2005) Does hydrogen peroxide mediate the myogenic response of skeletal muscle
arterioles? Am J Physiol Heart Circ Physiol. In press.

ZSOLT BAGI (2004)

Effects of metabolic diseases on microvascular function: the
role of oxidative stress and nitric oxide interaction

Supervisor: Dr. Akos Koller

Clinical and epidemiological studies have shown that pathologic alterations in carbohydrate and
amino acid metabolism play an important role in the development of vascular diseases. In diabetes
mellitus (DM) and hyperhomocysteinemia (HHcy) alterations of microvascular function can contrib-
ute to the development of diabetic microangiopathy or HHcy-induced peripheral occlusive vascular
diseases. However the nature of underlying pathological mechanisms is not completely understood.
Thus, in rat gracilis skeletal muscle arterioles isolated from streptozotocin-induced type 1 DM and
methionine-reach diet-induced HHcy rats endothelium-dependent vasodilation in response to in-
creases in intraluminal flow were studied, a mechanism, which play an important role in the local
regulation of tissue blood flow.

We have found that in arterioles of DM rats the flow-induced dilation was significantly decreased
compared to that of control vessels, whereas in arterioles of HHcy rats increases in flow, instead of di-
lations observed in control vessels, resulted in constrictions. The reduced flow-induced arteriolar di-
lation of DM rats was due to the reduced bioavailability of tetrahydrobiopterin, which is responsible
for the decreased synthesis of nitric oxide (NO) by NO synthase. In HHcy the NO synthesis seems to
be unaltered, but the enhanced level of superoxide produced by vascular xanthinoxidase eliminates
NO by forming peroxynitrite, which then promotes the formation of thromboxaneA2 eliciting
flow-induced arteriolar constriction.

On the basis of the present study we hypothesize that decreased flow-induced dilation or constric-
tion in resistance size vessels could lead to the impairment of local regulation of tissue blood flow,
which may contribute to the development peripheral microvascular diseases in DM and HHcy.
Mechanisms revealed by our studies may help to develop specific therapies that by reducing oxida-
tive stress and/or restoring cellular level of tetrahydrobiopterin could prevent and/or treat DM and
HHcy-induced microvascular dysfunctions, thereby reducing the vascular morbidity and mortality
in these metabolic diseases.
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® Bagi Z, Koller A (2003) Lack of NO-mediation of flow-dependent arteriolar dilation in diabetes
mellitus is restored by sepiapterin. ] Vasc Research 40:47-57.

® Bagi Z, Ungvari Z, Szollar L, Koller A (2001) Flow-induced constriction in arterioles of
hyperhomocysteinemic rats is due to impaired nitric oxide and enhanced thromboxane A(2)
mediation. Arterioscler Thromb Vasc Biol 21:233-237.

® Bagi Z, Ungvari Z, Koller A (2002) Xanthine oxidase-derived reactive oxygen species convert
flow-induced arteriolar dilation to constriction in hyperhomocysteinemia: possible role of
peroxynitrite. Arterioscler Thromb Vasc Biol 22:28-33.

ANNA CSISZAR (2003)

Hyperhomocysteinemia-induced pro-inflammatory and
pro-atherosclerotic changes in coronary arteries

Supervisor: Dr. Akos Koller

Hyperhomocysteinemia (HHcy) is a newly recognized risk factor for myocardial infarction, however,
the effect of HHcy on the function and phenotype of coronary arteries and the mechanisms responsible
for HHcy-induced vascular alterations is not known. On the basis of previous studies we hypothesized
that in coronary arteries HHcy-induced impairment of vascular functions is due to an increased oxi-
dative stress and a pro-inflammatory, pro-atherosclerotic shift in gene expression profile. Impaired
flow-induced NO-mediated dilation: 1) Increases in intraluminal flow elicited dilations of C vessels,
responses that were absent in HHcy arteries. The nitric oxide synthase inhibitor L-NAME inhibited
flow-induced dilation of C coronaries, whereas it had no effect on responses of HHcy arteries. Dila-
tions of C and HHcy arteries to the NO donor SNP were not different. Responses to flow in HHcy cor-
onary arteries were unaffected by administration of L-arginine or the prostaglandin H,/thromboxane
A, receptor antagonist SQ 29,548. 2) However, in the presence of superoxide dismutase or the
superoxide scavenger Tiron increases in flow elicited L-NAME-sensitive dilations of HHcy coronar-
ies. Increased oxidative stress (O, production, peroxynitrite generation): 3) In HHcy coronary arter-
ies O,~ generation was significantly increased, which could be inhibited by SOD or the NAD(P)H
oxidase inhibitors diphenyleneiodonium (DPI) and apocynin. NADPH-driven O, generation was
also significantly increased in HHcy vessel homogenates. Hydroethidine staining showed that in-
creased O, levels are present in the media of HHcy vessels. 4) Western blotting showed an increased
tyrosine nitrosation (a stable biomarker of tissue peroxynitrite formation) in HHcy coronaries. Also,
extensive prevalence of 3-nitrotyrosine immunoreactivity was observed in HHcy coronaries. It was
confined primarily to the subendothelial layers of smooth muscle. Pro-oxidant changes in protein
and gene expression profile: 5) Using Western blotting, immunohistochemistry and QRT-PCR we
demonstrated a pro-oxidant shift in vascular phenotype. In HHcy coronary arteries expression of the
NAD(P)H oxidase subunit nox1 was significantly increased and was predominantly confined to the
arterial smooth muscle. Protein expression of p6771°*, p22Ph°< and p47P"° subunits and that of eNOS,
Cu,Zn-SOD, Mn-SOD, and xanthine oxidase were unchanged. Expression of iNOS was significantly
increased in HHcy. Pro-inflammatory changes in gene expression profile: 6) Using cDNA based
microarray screening we found a pro-inflammatory shift in the vascular phenotype. In coronary ar-
teries of HHcy rats expression of several pro-inflammatory cytokines, such as TNFo and TNFB, IL-6,
IL-11, IL-20 and their receptors like IL-2Rp and IL-2Ry, TNFR1, IL-15Ra was significantly increased.
Protein expression of TNFa was also significantly increased in HHcy arteries and was localized in the
smooth muscle. The expression of various chemokines, such as MCP-3, lungkine, exodus-2 was also
significantly increased in HHcy coronaries. Increased expression of TNFo upregulates NAD(P)H
oxidase-dependent O, production. 7) Inhibition of TNFa substantially (by ~40%) decreased O,~
generation in HHcy coronary vessels in culture. Also, in vitro incubation of control vessel segments
(18 h) with recombinant TNFa significantly increased DPI-inhibitable O," generation. Conclusion:
All these changes suggest that in coronary arteries HHcy elicit a pro-inflammatory shift in vascular
phenotype. The increased expression of TNFa may upregulate the expression/activity of a
nox1-based NAD(P)H oxidase and iNOS increasing O, production and reducing the bioavail-
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abimagaslity of NO (by forming ONOQO"). These functional and phenotypic changes likely contribute

to the development of coronary atherosclerosis.

e Csiszar A, Ungvari Z, Edwards JG, Kaminski P, Wolin M, Kaley G, Koller A (2003) Increased
Superoxide Production in Coronary Arteries in Hyperhomocysteinemia. Role of Tumor Necrosis
Factor-alpha, NAD(P)H Oxidase, and Inducible Nitric Oxide Synthase. Arterioscler Thromb Vasc
Biol 23:418-424.

e Ungvari Z, Csiszar A, Bagi Z, Koller A (2002) Impaired nitric oxide-mediated flow-induced coronary
dilation in hyperhomocysteinemia: morphological and functional evidence for increased
peroxynitrite formation. Am ] Pathol 161:145-153.

e Csiszar A, Ungvari Z, Edwards JG, Kaminski P, Wolin MS, Koller A, Kaley G (2002) Aging-induced
phenotypic changes and oxidative stress impair coronary arteriolar function. Circ Res 90:1159-1166.

TIBOR HIDVEGI (2003)

Clinical characteristics of the metabolic syndrome in
Hungary

Supervisor: Dr. Lajos Szollar

The accelerated atherosclerosis as a vascular consequence of metabolic syndrome is of great clinical
importance. In order to detect subjects with metabolic syndrome a mass-screening was performed.
Subjects aged from 20 to 65 years exhibited at least one of the following clinical characteristics: ab-
normal body mass index (BMI) elevated waist-hip ratio, or hypertension. In subjects available for
complete statistical analysis (n=944; women/men: 545/399; age: 46.1+7.3 years; x+SD) hyper-
insulinemia (HI) was detected in 52.9 %. Early stage of metabolic syndrome (hyperinsulinaemia with
normal glucose tolerance) was more often (33.2 %) detected while later stages (hyperinsulinaemia
with IGT or diabetes) were in a lower proportion found (13.0 % and 6.7 %, respectively). Glucose in-
tolerance (IGT or diabetes mellitus) could be found in 23.6 % of subjects. Metabolic syndrome was
diagnosed according to the modified criteria of WHO in 35.2 % of subjects with a male predominance
(men: 40.6 %; women: 31.2 %). According to the Adult Treatment Panel III (ATP-III) guidelines meta-
bolic syndrome was present in 68.5% with no significant difference in gender. Clustering of the clini-
cal features of metabolic syndrome proved to be associated with lower education level in a large co-
hort of subjects, particularly in women. Carotid intima media thickness (IMT) was determined by
high-resolution B-mode ultrasonography in subjects who proved to be hyperinsulinemic (n=91;
men/women: 35/56; age: 47.7+4.4 years). The values of IMT were higher in hyperinsulinemic sub-
jects than those of controls. There was no significant difference between hyperinsulinaemic and con-
trol groups regarding lumen diameter of the common carotid arteries, however, the lumen diameter
of the internal carotid arteries proved to be smaller than that of control subjects. There was no signifi-
cant difference between hyperinsulinaemic and control subjects regarding plasma homocystein, fo-
lic acid and vitamin By, levels. Plasma homocystein values independently from the stages of glucose
intolerance were not elevated in hyperinsulinaemic subjects. The reliability of the new fasting blood
glucose criteria was also analysed and it was found that 2-h post-glucose challenge criteria during an
oral glucose tolerance test should be used for the diagnosis of different categories of glucose intoler-
ance when screening for metabolic syndrome. Routine clinical and laboratory investigations (mea-
suring anthropometric data, blood pressure and performing oral glucose tolerance test) are simple
but useful for identifying subjects with metabolic syndrome enabling a prevention strategy of cardio-
vascular morbidity to implement.
e Hidvegi T, Szatmari F, Hetyesi K, Biro L, Jermendy G (2003) Intima-media thickness of the carotid
arteries in subjects with hyperinsulinaemia (insulin resistance). Diabetes Nutr Metab 16:139-144.
e Hidvegi T, Hetyesi K, Biro L, Jermendy G (2001) Education level and clustering of clinical
characteristics of metabolic syndrome. Diabetes Care 24:2013-2015.
e Jermendy G, Hidvegi T, Hetyesi K (2000) Plasma homocysteine levels in hyperinsulinemic subjects.
Diabetes Care 23:1852-1853.
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ZSOLT DANIEL IVANYI (2005)

Evaluation of the mechanism of the systemic inflammation
induced organ dysfunction in animal sepsis model

Supervisor: Dr. Péter Gergely

Our hypothesis was that therapeutic options, targeting the cell energetic machinery or the vascular
reactivity could improve the energetic and oxygen balance during severe septic shock. To test our hy-
pothesis, we evaluated the hepato-splanchnic-hemodynamic, oxygen-exchange and metabolic ef-
fects of various therapeutic options, targeting the cell energetic homeostasis and / or the vascular dys-
function. In order to get clinical relevant data, a delayed post-treatment approach has been used in a
model of hyperdynamic porcine endotoxemia, which fulfils the criteria of hyperdynamic human
sepsis. The following therapeutic options were tested: Influencing the cell energetic machinery:
N-acethyl-cystein (NAC) a free radical scavenger. Inhibition of PARP-1 enzyme in order to prevent
increased energy consumption, and the mitochondrial failure due to the lack of substrate (NAD). In-
fluencing the microcirculatory dysfunction: ATP-sensitive potassium channels (KATP) inhibition,
depleted serum vasopressin replacement (under publication). Measurements and Calculations: We
measured cardiac output, intrathoracic blood volume, extravascular lung water, portal venous and
hepatic arterial blood flow which were summed to yield total hepatic blood flow. Arterial, mixed,
hepatic and portal venous blood samples were analyzed for bloodgases, total haemoglobin, haemo-
globin O2 saturation, lactate, and pyruvate concentrations. From these data, systemic intestinal and
hepatic O2 delivery, uptake, O2 extraction and lactate fluxes were calculated. Ileal mucosal PCO2
was measured continuously and ileal mucosal — arterial PCO2 gap was calculated. The key findings
were that: NAC infusion had no beneficial effects on global or regional hemodynamics, gas exchange,
or metabolism. PJ34 infusion improved cardiac output as a result of an increased stroke volume, and
attenuated the otherwise progressive LPS-induced deterioration of intestinal energy balance as-
sessed by the ileal mucosal- arterial PCO2 gap. HMR 1402 infusion transiently increased mean blood
pressure, decreased cardiac output due to a significant reduction in heart rate without altering mean
arterial pressure, enhanced lactate production, increased lactate/pyruvate ratios suggesting a dis-
turbed cytosolic redox potential. Conclusion: In our model, therapies designated to reveal the vascu-
lar dysfunction or the cellular energetic failure resulted in different therapeutic conclusions, sug-
gesting that these mechanisms may have different levels of importance in hyperdynamic endotoxin
shock states.

e [vanyi ZsU, Hauser B, Pittner A, et al (2003) Systemic and hepatosplanchnic hemodynamic and
metabolic effects of the PARP inhibitor PJ34 during hyperdynamic porcine endotoxemia. Shock
19:415-421.

e Asfar Pierre, Bracht H, Ivanyi ZsU, (equally contributed) Hauser B, P PPittner A, Vassilev D,P PNalos
M, Leverve X, Briickner U, Radermacher P, Fréba G (2004) HMR 1402, a potassium ATP chanel
blocker during hyperdynamic porcine endotoxemia effects on hepatosplanchnic oxygen exchange
and metabolism Intensive Care Med 30:957-964.

e Vassilev D, Hauser BU, Bracht H, Ivanyi Zs, Schoaff M, Asfar P, Vogt ], Wachter U, Schelzig H,
Georgieff M, Bruckner UB, Radermacher P, Froba G (2004) Systemic, pulmonary, and
hepatosplanchnic effects of N-acetylcysteine during long-term porcine endotoxemia. Crit Care Med
32:525-532.
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EVA NIESZNER (2003)

Cardiovascular effects of sulphonyl uireas experimental and
clinical experiences

Supervisor: Dr. Gabor Pogatsa

The participation of K+ ATP channels in the cardioprotectiv procedure that is in precondotioning is

proved. Either being a signal or the main participant of this procedure sulfonylurea tretament can

modify the activity of K+ ATP channels. In this way the efficacy of preconditioning can be modified.

Modification of channel activity and so the influence of preconditioning on myocardial infarction

are modified by effects and sulfonylurea treatment as well. Both effects can be assessed by clinical di-

agnostic equipmnets, so it is possibble today to choose the proper, personal therapy.

e Nieszner E, Posa I, Kocsis E, Pogatsa G, Preda I, .Koltai MZ (2002) Influence of diabetic state and that
of different sulfonylureas on the size of myocardial infarction with and without ischemic
preconditioning in rabbits. Exp Clin Endocrinol Diabetes 110:212-218.

e Kocsis E, Pacher P, Posa I, .Nieszner E, Pogatsa G, Koltai MZ (2000) Hyperglycaemia alters the
endothelium-dependent relaxation of canine coronary arteries. Acta Physiol Scand 169:183-187.

e Posa I, Kocsis E, Nieszner E, Pogatsa G, Koltai MZ (2002) Haemodynamic and metabolic effects of
low daily dose sulphonylureas in diabetic dog hearts. Arzneimittelforschung 52:552-559.

ANDREA SZEKELY (2003)

The role of anesthetics in the prevention of ischaemia and
reperfusion injury

Supervisor: Dr. Lajos Szollar

Adhesion of polymorphonuclear neutrophils (PMN) to the coronary endothelium is a crucial step in
the development of ischemic myocardial injury. We tested the possible effects of six widely used an-
esthetics on non- and postischemic coronary adhesion of PMN in isolated pefused guinea pig hearts.
In addition, the ability of drugs to influence oxidative burst reaction was assessed by measuring
luminol enhanced chemiluminescence. The postischemic stimulation of adhesion was fully pre-
vented by ketamine, thiopental and midazolam. Propofol gave inconsistent results. However,
etomidate, fentanyl had no effects. Ketamine, midazolam and propofol did not significantly influ-
ence oxidant production by PMN, etomidate and lipid solvent enhanced burst reaction. This activat-
ing effect could explain the biphasic behavior of propofol emulsion. Ketamine is a racemic mixture of
two optical enantiomers, we looked for possible differences in action between stereoisomers.
Appliing the same model we demonstrated stereoselective differences in the biological action, S(+)-
ketamine inhibited PMN adherence, whereas R(-)-ketamine worsened coronary vascular leak. In a
retrospective clinical study we evaluated the possible differences of anesthetics in pediatric patients
underwent open heart surgery. We found, that isoflurane and sevoflurane were both effective and
safe in their action during anesthesia. In the postoperative period we compared the influence of
propofol with midazolam by analyzing the hemodynamic, metabolic and antiinflammatory re-
sponse. We demonstrated, that there were no difference in the hemodynamic and metabolic condi-
tions between the groups, however, propofol reduced the immune response more than midazolam,
assesed by cortisol values and fewer occurrence of fever and pleural effusions. At the same time,
propofol increased significantly the creatin-kinase, but not creatin-kinase MB, activity.

e Szekely A, Zahler S, Heindl B, Becker BF, Conzen P (1999) S(+)- ketamine, but not R(-) ketamine
reduces postischemic adherence of neutrophils in the coronary system of isolated guinea pig hearts.
Anesth Analg 88:1017-1024.

e Szekely A, Heindl B, Zahler S, Conzen PF, Becker BF (2000) Nonuniform behavior of intravenous
anesthetics on the postischemic adhesion of neutrophils in the guinea pig heart. Anesth Analg
90:1293-1300.

e Tassani P, Otto D, Szekely A, Meiser B (1997) Transfusion of plateletrich plasma from organ donor
during cardiac transplantation. J Clin Anesth 9:409-414.
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KAROLY ALTDORFER (2003)

Nitric oxide containing nerve elements

Supervisor: Dr. Erzsébet Fehér

The following new observations were made in our immunohistochemical and immunocytochemical
investigations of the neural elements of the gastrointestinal tract: The distribution and density of the
nitrergic nerve elements are different in the gastrointestinal tract but greater numbers of NO contain-
ing nerve elements are found in the myenteric plexuses and in the inner, circular smooth muscle
layer of the sphincter-regions. This distribution pattern suggests that nitrergic nerves cause smooth
muscle relaxation in the sphincter regions. In the pylorus we have demonstrated NOS immuno-
reactive nerve terminals in both intramural nerve plexuses forming intreneuronal synapses. These
results suggest the postsynaptic effect of NO on these plexus neurones and thus participation in the
local neural reflexes. The similar distribution and localization of VIP and NOS immunoreactive
nerve elements suggest the possible colocalization of these transmitters in the inhibitory neurons of
the pylorus. We have observed nitrergic nerve terminals in close apposition to the smooth muscle
cells of the blood vessels, suggesting the regulating effect of NO on the blood flow and thus on the
gastroprotection. NO containing nerve terminals were also found around the pyloric glands and be-
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neath the surface epithelium suggesting the nitrergic modulation of gastric secretion. In our experi-

mental colitis model we have demonstrated the marked decrease of the number of nitrergic nerve ter-

minals and their synapses during moderate inflammation. We found that some of the interstitial cells

of Cajal in the inner, circular muscle layer of the inflamed colon became NOS immunoreactive. This

change can modulate the motility during inflammation and can be a sign of innervation plasticity of

the enteral system.

o Altdorfer K, Fehér E, Dondth T, Fehér ] (1996) Nitric oxide synthase-containing nerve elements in the
pylorus of the cat. Neurosci Lett 212:195-198.

o Altdorfer K, Bagaméri G, Dondth T, Fehér E (2002) Nitric oxide synthase immunoreactivity of
interstitial cells of Cajal in experimental colitis. Inflamm Res 51:569-571.

e Fehér E, Altdorfer K, Bagaméri G, Fehér ] (2001) Neuroimmune interactions in experimental colitis -
An immunoelectron microscopic study. Neuroimmunomodul 9:247-255.

GABOR BEKESI (2004)

Steroids as antioxidants and the clinical importance of this
in hormone replacement therapy

Supervisor: Dr. Janos Fehér

Background: There are numerous experimental and clinical data to support the view that changes in
physiological and pathological steroids’ status can play an important role in forming susceptibility to
certain diseases or in increasing the frequency of such illnesses. Steroids are capable of exerting an
influence on many essential biochemical mechanisms and thereby of playing a substantial role in es-
sential physiological processes. Apart from the specific endocrinological effects, the most significant
example of this in the case of estrogens is their role in lipid and bone metabolisms. In recent years, we
have come across more and more data in the literature referring to the antioxidant role of steroid hor-
mones. Alongside with other factors, free radicals have achieved a substantial role in the pathog-
enesis of diseases at the forefront of worldwide morbidity and mortality statistics. Besides,
neutrophil granulocytes represent one of the most important locations for production of radicals.
Therefore, it seemed logical to make a summary of our interest in how steroid hormones influence
the radical producing activities of these cells and what the consequences might be in respect to one of
the leading killers, cardiovascular diseases. Objectives: To examine (1) whether the menopause im-
plies changes in the activities of the myeloperoxidase enzyme, which figures in free radical reactions
and can be found in neutrophil granulocytes, (2) whether hormone replacement treatment has an ef-
fect in terms of the quantity and activity of this enzyme and (3) whether this has consequences in re-
spect of the production of free radicals. To assess (4) how plasma concentration of the
myeloperoxidase enzyme changes with age and by gender and (5) whether a connection exists be-
tween the antioxidant role of steroid hormones, as mentioned above, and its effect on the myelope-
roxidase enzyme. Methods: We determined the levels of intracellular myeloperoxidase activity in
randomly selected patients at the II. Medical Clinic of Semmelweis University during blood count
examinations carried out for other purposes, by compiling mean peroxidase index values measured
automatically by a Technicon H-3 haematology device. We also used this machine to assess the ef-
fects of oestrogen and prednisolone on myeloperoxidase activity. We applied the ELISA method to
measure quantities of the myeloperoxidase enzyme in plasmas or in supernatants of neutrophil cells
obtained from healthy volunteers. Superoxide anion was determined by photometry during exami-
nation of the role of MPO, MPO-inhibitors and certain steroids in the superoxide generation. Results
and new claims: Intracellular myeloperoxidase activity and the plasma level of the enzyme show a
significant reduction for people of both sexes in the sixth decade, compared with previous years. But
for menopausal women, following oestrogen replacement, there is a significant rise in enzyme activ-
ity and quantities released from neutrophils. We observed a similar increase in intracellular enzyme
activity after prednisolon administration and in release of the ezyme from neutrophils by adding tes-
tosterone. A significant reduction could be achieved in quantities of the free radical known as
superoxide anion on the effect of myeloperoxidase mixed in rising quantities and in vitro with
neutrophil granulocytes. We found a significant increase in free radical production through in vitro
incubation of myeloperoxidase inhibitors with neutrophil cells, furthermore, these inhibitors
stopped the reducing effect of several steroid hormones on superoxide anion production. However,
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hypochlorite anion, the end product of the reaction catalyzed by the myeloperoxidase enzyme, also
caused a reduction in superoxide radical production in our methodology. Conclusions: Our results
support the view that certain steroid structures have an antioxidant effect, and this effect is probably
realized at least in part through an increase in activity and quantity of the myeloperoxidase enzyme.
Thus any attempt to target obstruction of a physiological reduction in the level of antioxidant ste-
roids, replacement of quantities, or even an increase in the activity or quantity of the myeloproxidase
enzyme appears promising in the fight against the many diseases transmitted by free radicals. In the
non-too-distant future and after further research the myeloperoxidase enzyme might also be thought
of as a kind of new indicator of antioxidant capability and even a predictor of diseases originating
from free radicals.
® Békési G, Kakucs R, Varbiré Sz, Fehér ], Pazmany T, Magyar Z, Sprintz D, Székdcs B (2001) Induced
myeloperoxidase activity and related superoxide inhibition during hormone replacement therapy. Br
J Obstet Gynaecol 108:474-481.
® Békési G, Kakucs R, Sandor ], Sarvary E, Kocsis I, Sprintz D, Varbiré Sz, Magyar Z, Hrabdk A, Fehér ],
Székdcs B (2001) Plasma concentration of myeloperoxidase enzyme in pre-and postclimacterial
people: related superoxide anion generation. Exp Gerontol 37:137-148.
e Schmaldienst S, Bekesi G, Deicher R, Franz M, Hérl WH, Pohanka E (2000) Recombinant human
granulocyte colony-stimulating factor after kidney transplantation - A retrospective analysis to
evaluate the benefit or risk of immunostimulation. Transplant 69:527-531.

KLARA FARKAS (2005)

Nitric-oxide and oxidative stress in diabetes mellitus

Supervisor: Dr. Aniké Somogyi

Accelerated atherosclerosis is central to the increased morbidity and mortality associated with dia-
betes mellitus. Endothelial dysfunction is an early sign of vascular damage that precedes the mor-
phological changes of the vessel wall. It is characterised by the alteration of the bioavailability of en-
dothelial vasoactive factors resulting in an impaired vasoreactivity. One of the most important
vasoactive factors is endothelial nitric oxide (NO). Hyperglycaemia and hyperlipidaemia induced in-
creased oxidative stress — leading to the imbalance of the prooxidant-antioxidant factors -may con-
tribute to the impairment of the bioavailability of endothelial NO. The aim of our research was to de-
tect quantitative and qualitative changes in NO bioavailability and their connection with parameters
of oxidative stress in different disturbances of a carbohydrate metabolism (type 1 and 2 diabetes
mellitus, impaired glucose regulation). According to our results in well controlled type 1 diabetes
mellitus there was no sign of prooxidant-antioxidant imbalance or disturbance in the nitric oxide
metabolism either in patients with or without late diabetes specific complications. Poor metabolic
control was found to be associated with increased oxidative stress and the impairment of the
NO/cGMP pathway was shown to be present both in the fasting and the postprandial state regardless
of the presence of late complications. These alterations - detectable before the onset of
microalbuminuria - may represent an early sign of hyperglycaemia induced vascular damage. In type
2 diabetes mellitus poor glycaemic control was associated with a prooxidant-antioxidant imbalance
and changes in the NO metabolism correlated with the actual metabolic parameters and the presence
of hypertension, therefore may serve as indicators of increased vascular risk. In impaired glucose reg-
ulation - which is considered pathogenetically to be between normal glucose regulation and diabetes
mellitus —impaired endothelium dependent vasodilation and increased nitrotyrosine concentration
indicating oxidative damage of NO were found in the postload state demonstrating a hyperglycaemia
initiated increased vascular risk.

e Farkas K, Sarman B, Jermendy Gy, Somogyi A (2000) Endothelial nitric oxide in diabetes mellitus:
Too much or not enough? Diab Nutr Metab 13:287-297.

e Farkas K, Jermendy G, Herold M, Ruzicska E, Sasvari M, Somogyi A (2003) An early sign of
endothelial dysfunction: impairment of the NO/cGMP pathway in the postprandial state in Type 1
diabetes mellitus. Diabetologia 46(Suppl 2):A410.

e Sarmdan B, Farkas K, Téth M, Somogyi A, Tulassay Z (2000) Circulating plasma endothelin—1,
plasma lipids and complications in Type 1 diabetes mellitus. Diab Nutr Metab 13:142-148.
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LASZLO KOBORI (2004)

Role of the oxidative stress and arterial blood supply in the
function of the transplanted liver graft

Supervisor: Dr. Janos Fehér

Reperfusion injury and hepatic artery thrombosis are major causes of graft failure after liver trans-
plantation. The magnitude of oxidative stress increases after reperfusion and the appearence of an ar-
terial thrombosis presents a higher risk for the graft and patient survival. The incidence of hepatic ar-
tery thombosis is over 10% and is usually higher in pediatric recipients. For the monitoring of the ox-
idative stress MPO was measured in our study group. This study provides evidence of increased oxi-
dative stress before liver transplantation. The magnitude of these changes increased after the
operation, mostly in cases with acute liver failure and hepatic artery thrombosis. No significant ele-
vation of MPO was measured under rejection periods. The incidence of splenic artery aneurysms in
our liver tarnsplant patients was 8-13%. The aneurysms were generally multiple and located in the
distal third of the splenic artery. The incidence was higher in woman and in patients with
parenchymal liver disease and portal hypertension. The incidence of rupture was 4%. The diameter
of the splenic artery was bigger than the diameter of the hepatic artery in all cases, representing a po-
tential technical problem in the time of transplantation. Use of donor interponates for arterial recon-
struction are common methods in liver transplantation, but results are controversial. Autologous, tu-
bular graft lined with mesothelial cells, prepared form the posterior rectus fascia sheath was used for
experimental artery replacement. The grafts presented good long-term patency rate and low
thrombogenity without risk of rejection. In conclusion, reducing the level of oxidative stress and per-
forming an ,,ideal” arterial supply for the liver graft present better survival after tranpslantation.

e Kobori L, van der Kolk M], de Jong KP, Peeters PM]G, Klompmaker IJ, Kok T, Haagsma EB, Slooff M[H
(1997) Splenic artery aneurysms in liver transplant patients. ] Hepatol 27:890-893.

e Kobori L, Dallos G, Gouw ASH, Németh T, Nemes B, Fehérvari I, Tegzess AM, Slooff MJH, Perner F, de
Jong KP (2000) Experimental autologous substitute vascular graft for transplantation surgery. Acta
Vet Hung 48:355-360.

e Koébori L, Németh T, Nemes B, Dallos G, Sétonyi P jr, Fehdrvari I, Patonai A, Sloof MJH, Jaray ], de
Jong KP (2003) Experimental vascular graft for liver transplantation. Acta Vet Hung 51:529-537.

IBOLYA KOCSIS (2005)

Monitoring redox-homeostasis. Importance in human studies
and in animal experiments

Supervisor: Dr. Anna Blazovics

Introduction of the term “oxidative stress” denotes an imbalance between the production of reactive
oxidative species and the antioxidant defense systems of the organism. The assay of oxidative stress
parameters has brought substantial insight into the pathogenesis of most of the diseases in humans,
by demonstrating the involvement of free radicals and /or the decrease of antioxidant mechanisms.
Aims: With the help of monitoring redox homeostasis in animal experiments, the possible beneficial
effects of natural antioxidants of plant origin were investigated. Cichorium intybus (L.) extract, juice
of black radish root (Raphanus sativus L. var niger) and commercially available Beigishen tea prod-
uct were examined in experimental hyperlipidaemy, and the main differences in their antioxidant ef-
fect were took into consideration. The information values of some oxidative stress parameters were
evaluated in human studies, monitoring of changes and the differences of redox homeostasis in in-
flammatory bowel diseases (IBD), in diabetes and in the condition of alcoholic (ASH) or non-alco-
holic steatohepatis (NASH). Methods and materials: Male wistar rats were treated with lipid rich
diet, the changes of lipid metabolism were detected by the values of main metabolits [cholesterol
(CHOL), triacylglicerols (TG)]. The liver function was monitored by the values of the transaminases
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and alkaline phosphatase. The antioxidant status of serum and liver tissue were examined by meth-
ods of spectrophotometry and luminometry. The metal ion content was determinated in plant ex-
tracts and also in the liver tissue of the animals by inductively coupled plasma emission spectrome-
try (ICP-OES). The degree of the liver tissue steatosis was examined by histochemical reactions, ob-
served by microscopy. In human studies the redox homeostasis was monitored by the most impor-
tant metabolic parameters [albumin (ALB), uric acid (UA)], and were correlated with the values of
special antioxidant parameters [total antioxidant status (TAS), total scaveging capacity (TSC),
free-SH-groups] in sera and in erythrocytes. Results and discussion: It was verified in our experi-
ments, that black radish juice and chicory extract significantly influenced lipid-metabolism in rats.
In the cases of CHOL and TG, beneficial changes were detected. In chicory extract treated animals
the TSC of pancreas tissue was significantly higher than in the controls. Significantly higher concen-
trations of Fe, Cu, Na and K could be detected in the liver tissue of chicory treated animals. Metal
ions detected in Beigishen tea (Ni, As, Mo), injured the total scavenger capacity of liver tissue signifi-
cantly. Evaluating the different antioxidant parameters in case of IBD, albumin, TAS and total scav-
enger capacity could well confirmed each other in their diagnostical information values. Strong cor-
relation was found between TAS and ALB, or TAS and UA parameters in colitis ulcerosa. Significant
decrease was evaluated of TAS in diabetes in relation with the time of clinical duration.

e Kocsis I, Lugasi A, Hagymasi K, Kéry A, Fehér ], Széke E, Bldzovics A (2002) Beneficial properties of
black radish root /Raphanus sativus L.var niger/ squeezed juice in hyperlipidaemic rats:
biomechanical and chemiluminescence measurements. Acta Aliment 31:185-190.

e Hagymadsi K, Blazovics A, Lengyel G, Kocsis I, Fehér ] (2001) Oxidative damage in alcoholic liver
disease . Eur ] Gastroenterol Hepatol 13:4-53.

e Békési G, Kakucs R, Sandor J, Sarvary E, Kocsis I, Sprintz D, Varbiré S, Magyar Z, Hrabak A, Fehér ],
Székdcs B (2001) Plasma concentration of myeloperoxidase enzyme in pre- and post-climacterial
people: related superoxide anion generation. Exp Gerontol 37:137-148.

EVA RUZICSKA (2004)

Diabetes and natriuretic substances

Supervisor: Dr. Aniké Somogyi

Aims, hypothesis. Diabetes mellitus is associated with an excessive cardiovascular morbidity and
mortality. Many factors including hypertension contribute to the high prevalence of cardiovascular
diseases. In order to gain insight into the cardiac adaptive mechanisms in diabetes we studied if an-
giotensin II (AII) alters atrial natriuretic peptide (ANP), B-type natriuretic peptide (BNP) and
adrenomedullin (AM) gene expressions in the left ventricle of the diabetic rat heart. The cardiac gene
expressions of a-myosin heavy chain (a-MHC), B-MHC, skeletal actin (SA) and cardiac actin (CA)
were also assayed. Methods. Diabetes was induced by streptozotocin (STZ; 60 mg/kg b.w., i.v.), All
(33 ug/kg/hour) was administered for the last 24 hours via osmotic minipumps 2,5 or 7 weeks after
treatment of male Wistar rats with STZ or vehicle. Mean arterial pressure (BP) was measured by ra-
diotelemetry. Ultralente insulin (I) was used subcutaneously. Left ventricular expressions of genes
were measured by total RNA isolation by guanidine isothyocianate-CsCl method and by North-
ern-blotting. Serum glucose concentration was measured using a reagent kit from Boehringer
Mannheim and serum fructosamine concentration was measured using a reagent kit from Roche Di-
agnostics GmbH on a Hitachi 907 analyser. Results. All groups of diabetic animals had significantly
higher blood glucose and fructosamine values compared to controls and AIl treated groups
(p<0,001). Diabetes elevated left ventricular weight-to-body weight (LV/BW) ratio, an index of left
ventricular hypertrophy, at week 7 but not at week 2,5, and increased ANP mRNA content at 2,5
weeks whereas did not alter AM and BNP gene expressions. BP and LV/BW ratio were increased by
All in all groups except in the 7-week diabetic group. ANP mRNA levels were 4-fold (p<0,001) and
3-fold (p<0,05) increased by AII at 2,5 and 7 weeks in control animals, respectively, and 11-fold
(p<0,001) and 7-fold (p<0,001) at 2,5 and 7 weeks in diabetic animals, respectively. All increased
BNP ventricular mRNA concentration in control and diabetic animals at 2,5 (1,3-fold, p<0,001; and
1,6 fold, p<0,001) and at 7 weeks (1,3-fold, p<0,05; and 1,8-fold, p<0,001) respectively. Left ventric-
ular AM mRNA levels were increased by treatment with AII for 24 hours in 2,5-week diabetic ani-
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mals. In the second series of the experiments, insulin significantly lowered blood glucose and
fructosamine levels (p<0,001). Insulin elevated LV/BW ratio more than AII or diabetes did it alone,
both at weeks 7 and 2,5 (p<0,001), however at week 7, diabetes and All together elevated this ratio
(p<0,05). Left ventricular ANP expression was elevated by AIl and diabetes together at 2,5 week
