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1. General presentation of the procedure and the doctoral student

Based on the Decision of the meeting of the Faculty Council at the Faculty of Pharmacy at the
Medical University - Plovdiv according to Protocol No. 6/07.07.2022 and by Order No. R-
1728/15.07.2022 of the Rector of the Medical University - Plovdiv, I have been elected as chairman
of the scientific jury in the procedure for acquiring the educational and scientific degree "Doctor" of
Harilaos Anastasios Xenodohidis . On the basis of Protocol No. 1/25.07.2022, I have been appointed
to prepare a review according to the above-mentioned procedure.

The presented set of materials on paper / electronic media is in accordance with Art. 70 (1) of
[. Section. Acquisition of educational and scientific degree "DOCTOR" and scientific degree
"DOCTOR OF SCIENCES" at MU-Plovdiv; Regulations of MU-Plovdiv dated 28.01.2021 and
includes the following documents:

Application to the Rector of MU-Plovdiv for disclosure of the procedure for the defense of
a dissertation work

curriculum vitae in European format with the doctoral student's signature

a notarized copy of a higher education diploma

orders for enrollment in doctoral studies, interruption of studies (due to maternity) and for
continuation of studies; for deduction with right of defense

order for conducting an exam from the individual plan and corresponding protocol for a
passed exam or doctoral minimum in the specialty
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— minutes of the departmental council for the preliminary discussion of the pre-dissertation
work and the decisions made for the disclosure of the procedure and for the composition
of the scientific jury

—  dissertation work

—  abstract

—  list of scientific publications on the topic of the dissertation

— copies of scientific publications

—  list of participations in scientific forums

— list of noticed citations

— declaration of originality and authenticity of the attached documents

— other documents related to the course of the procedure

The PhD student has attached 5 publications.
Notes and comments on the documents - NO .

2. Brief biographical data of the PhD student

The doctoral student completed his secondary education in 2004 in the city of Komotini,
Greece. In 2006, he enrolled as a student at Paisii Hilendarski University of Plovdiv, Faculty of
Physics and Engineering Technologies, Plovdiv, majoring in Physics and Mathematics. Harilaos
Xenodohidis received his bachelor's degree in 2012, and 2 months later enrolled in a master's degree
at the same university, majoring in "Medical Radiation Physics and Technology". He finished 2014
with an excellent GPA of 5.50. In the same year, he returned to his country to serve as a soldier for 9
months. Since October 31, 2016 and after successfully passing an exam, he has been appointed to the
position of "assistant" in the Department of Medical Physics and Biophysics, where he has been
teaching students of medicine, dentistry and pharmacy, medical physics and biophysics until now.
From July 2021 until now, he has been working on a second employment contract at the Institute of
Biophysics and Biomedical Engineering, BAS, Sofia in the position of a physicist for conducting

fundamental scientific research, his main activity being the study of cell adhesion properties.

3. Actuality of the topic and appropriateness of the set goals and tasks

5-Hydroxytryptamine (5-HT), also called serotonin, is a biogenic amine whose multifaceted
functions make it one of the fundamental neurotransmitters in the human body. It is found in the CNS
and PNS. 5-HT mediates multiple neural processes including the regulation of bladder function,
hemostasis, vascular tone, immune functions in intestinal inflammation, and others. This
neurotransmitter contributes to motility of the gastrointestinal tract (GIT) and modulates mood,
cognition, feelings of reward and happiness, learning, memory, physiological processes such as
nausea and vomiting , vasoconstriction and many others. 5-HT is formed by hydroxylation of the

amino acid L - tryptophan to 5-hydroxytryptophan with the participation of the enzyme tryptophan



hydroxylase and subsequent decarboxylation of 5-hydroxytryptophan by the enzyme 5-
hydroxytryptophan-decarboxylase to 5-HT. The action of 5-HT occurs after the molecule binds to its
(serotonin) receptors. 5-HT receptors are classified into 7 families and localized in the peripheral and
central nervous system. All of them are G-protein-coupled ( coupled ) receptors, except for 5-HT 3,
which is a ligand -gated ion channel. The concentration of 5-HT in the synaptic space is regulated by
several different mechanisms: autoreceptor control of the release of the neurotransmitter, reverse
neuronal capture of the mediator ( serotonin reuptake ) and enzymatic degradation of 5-HT.
Degradation of 5-HT occurs through its oxidative deamination. Monoamine oxidase (MAQO) enzymes
function as catalysts of this process, which is believed to be key in the modulation of mood and
emotions, as well as in the control of motor, perceptual, and cognitive functions. MAO-A and MAO-
B are the two isoforms of the enzyme, which are extremely important for the normal regulation of
body functions. Neuropathologies in their varieties are a serious problem in our time. The World
Health Organization warns that mental disorders and neurodegenerative conditions will be among the
five diseases leading most often to loss of working capacity. There are still no effective treatments
for these conditions because the molecular mechanism of their occurrence and progression is not
understood. There are data in the literature that define photodynamic therapy as an efficient and easy-
to-apply therapy for these pathologies. At present, the subtle mechanisms by which light affects
neuropathological and neurodegenerative conditions are unclear. It is known that MAO-A are
enzymes that catalyze the oxidation of monoamine neurotransmitters in the CNS and PNS. 5-HT is
also a substrate of MAO-A. 5-HT interacts with multiple receptors and controls many brain functions.
Abnormal levels of serotonin and MAO are associated with the onset of various neurological diseases
such as Alzheimer's, Parkinson's, autism, depression, etc.

The present dissertation is devoted to the study of the change in the reactivity of gastric smooth
muscle (GM) circular strips from experimental animals to 5-HT after exposure to coherent and
incoherent energy flows. The in-depth study of the role of different energy fluxes on the reactivity of
isolated circular GM preparations taken from the corpus callosum of a rat to 5-HT and the study of
the dynamics in the activity of the MAO-A enzyme in response to these radiations will give us
interesting answers to important questions related to the molecular mechanism of influencing the
physiology of onco patients subjected to radiotherapy, as well as patients with neurological

pathologies for which light therapy would be a very good therapeutic approach.
4. Knowing the problem

The overview presented in this dissertation is sufficiently detailed, thorough and at the same
time concise and clear. In this section, 9 figures and one table are illustrated, which shows the ability

of the doctoral student to analyze and recognize the main mechanisms of his subject. In total, the
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dissertation is laid out in 174 standard typewritten pages, illustrated with 19 tables, 48 figures and
two appendices. Specifically APPENDIX 1 contains 11 Appendices demonstrating statistical analysis
of the results obtained and APPENDIX 2 containing 5 permissions for free use of scientific figures
by other authors. 345 literary sources are cited, all in English. The summary in the literature review
points to a lack of scientific data on the effect of lasers, lamps and LEDs on the spontaneous

contractile activity of GM tissues isolated from rat stomachs and their reactivity to 5-HT.
5. Research methodology

The goal is precisely and clearly formulated. The chosen research methods allow achieving the
set goal and are adequate to the tasks. The statistical methods are appropriate and well chosen, which

allows the proof of the hypotheses in the present dissertation .
6. Characterization and evaluation of the dissertation work

The dissertation work is structured according to the requirements for acquiring the Doctorate
of National Academy of Sciences. It is written in 174 pages, of which introduction (3 pages), literature
review (39 pages), aim and objectives (2 pages), materials and methods (7 pages), results (57 pages),
discussion (14 pages), conclusions (1 page), scientific contributions (1 page), annexes 1 and 2 (10
pages). The bibliographic reference is written on 30 pages and includes 348 authors. The dissertation

is illustrated with 48 figures and 19 tables.
The goal is clearly and precisely formulated. Three tasks have been set for its implementation.

The results are described accurately and in detail and are illustrated with 38 figures and 17
tables. The presentation of the results follows in a logical sequence the set tasks and is divided into
three sections: influence of ionizing radiation from a linear accelerator on the spontaneous contractile
activity of smooth muscle preparations from the stomachs of fully irradiated rats and the modulating
role of 5-HT on the parameters of the contractile activity of the studied preparations; influence of
different coherent and incoherent radiations on parameters of spontaneous contractile activity and
effects of 5-HT on isolated smooth muscle strips from rat stomach and investigation of changes in
monoamine enzyme activity oxidase A after irradiation with electromagnetic radiation of different
wavelengths. At the end of each subsection, the doctoral student presents a brief summary of the
obtained results, which in the last two is illustrated with figures. This greatly facilitates the perception
of information. In the summary at the end of the third subsection, prospects for future research are

outlined.

The "Discussion" section of the dissertation demonstrates the ability of the doctoral student to

analyze and interpret the results obtained, as well as to compare them with those of other authors.



The discussion of the results is presented in two subsections. The first corresponds to the first task of
the dissertation. Factors such as absorbed dose, time from irradiation to smooth muscle tissue
dissection, and concentration of exogenous 5-HT, which are relevant to the reactivity of the
preparations to biogenic amine studies after whole -body irradiation with ionizing radiation, are
analyzed in detail. The possible mechanism by which the studied radiations change the reactivity of
smooth muscle preparations to 5-HT is discussed. The results of the second and third tasks are
discussed together in the second section of the discussion. This is no accident, as these results are
interrelated. The doctoral student correctly and thoroughly interpreted the observed changes in the
CSA of the preparations under the influence of electromagnetic radiation of different wavelengths
and the change in the enzyme activity of MAO A caused by them. Since the altered activity of this
enzyme is involved in the pathogenesis of a number of diseases, the obtained results have important
practical significance with a view to the use of non-ionizing radiation of a certain wavelength in the
treatment of these diseases. The doctoral student has formulated 5 conclusions that correspond to the

obtained experimental results and fully meet the set tasks.

I would like to congratulate the doctoral student for his perfect command of the Bulgarian

language, which is not his mother tongue.
7. Contributions and significance of the development for science and practice

The contributions of the dissertation have not only scientific, but also scientific-applied
significance. A system has been developed that allows in in vitro direct irradiation of smooth muscle
preparations in a moist environment without energy loss and changes in SCA. For the first time, data
on the effect of electromagnetic waves of different lengths on the CSA of smooth muscle preparations
from the corpus callosum of rats have been obtained. These radiations have been found to modulate
MAO-A activity and thereby regulate 5-HT levels. I value the contributions as significant and [
strongly wish implementation in science and practice.

8. Evaluation of publications on the dissertation work

5 publications are presented, 3 of which are in international scientific journals and 2 conference
reports in full text. Two of the papers were published in quartile peer-reviewed journals Q3 and one
with Q4 . On three of the above-mentioned publications, the PhD student is the first author and on
one last author. This reflects on his significant involvement in the development of these publications.
Part of the obtained results were presented in 5 reports, four of them at national scientific conferences
in the country and one at an international one abroad. The PhD student participated in two projects.
One funded by MU-Plovdiv in which he appears as a participant and the second, funded by the
"America for Bulgaria" Foundation - as a leader. The number and type of publications fully meet the
requirements for the acquisition of the ONS "Doctor" according to the Law on the Development of
the Academic Staff in the Republic of Bulgaria, the Regulations for its Application and the
Regulations of MU-Plovdiv.
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My personal impressions, the dissertation work, the author's abstract, the presentation at the
time of deduction, as well as scientific publications and participation in scientific forums, most of
which assistant professor H. Xenodohidis is the first author, convincingly prove that the conducted
research, the obtained results and the formulated contributions of the research are his personal credit.

I do not have any critical remarks about the conducted research and the presented documents
and materials.

9. Personal participation of the doctoral student

The presented materials undoubtedly show the personal participation of the doctoral student in
the conducted dissertation research, as well as that the formulated contributions and obtained results

are his personal merit.
10. Author’s abstract

The author’s abstract contains 45 pages, is illustrated with 24 figures and made according to

the requirements of the relevant regulations and reflects the main results achieved in the dissertation

11. Critical remarks and recommendations

[ have no critical remarks and recommendations to the conducted research and set of materials

12. Personal impressions

My personal impressions of the PhD student are excellent. He is a young, ambitious and

organized scientist, a beloved teacher, collegial and responsive.
13. Recommendations for future use of dissertation contributions and results

I recommend the Ph.D to continue in the future the use of the scientific and scientific - applied

contributions of the dissertation research, as well as to train those who wish to work in this field.

CONCLUSION

Harilaos Anastasios Xenodohidis is a built specialist in biophysics, who possesses deep
theoretical knowledge and practical skills, demonstrates qualities for independent planning and

conducting scientific research.

The presented dissertation fully meets the requirements of the Law on the Development of the

Academic Staff in the Republic of Bulgaria, the Regulations for the Implementation of the Law and



the Regulations of the MU - Plovdiv. The presented materials and dissertation results fully correspond
to the specific requirements adopted in connection with the Regulations of the Ministry of Education

- Plovdiv for the application of the Law.

I confidently give my positive assessment of the conducted research, presented by the above-
reviewed dissertation work, abstract, achieved results and contributions, and I propose to the
honorable scientific jury to award the educational and scientific degree "DOCTOR" to Harilaos

Anastasios Xenodohidis in the doctoral program in "Biophysics ".
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