REVIEW

by Prof. Jordan Atanassov Doumanov DSc,

Professor of Biochemistry at the Department of Biochemistry, Faculty of Biology, Sofia
University “St. Kliment Ohridski”, appointed as a member of the Scientific Jury according to order
No RD-38-275/03.06.2025 of the Rector of Sofia University “St. Kliment Ohridski”, in a
competition for the academic position of "Associate Professor", Professional field 4.3. Biological
sciences (Animal and Human Physiology — Physiology of Excitable Structures), field of higher
education 4. "Natural sciences, mathematics and informatics", announced in State Gazette No.
32/15.04.2025 for the needs of the Faculty of Biology, Department “Animal and Human
Physiology”

At the announced competition, the only candidate who submitted documents is Major Assistant
Professor Dr. lliyana Vasileva Sazdova from the Department of "Animal and Human
Physiology"”, Faculty of Biology, Sofia University “St. Kliment Ohridski”. According to the
documents presented by the "Human Resources™ department, the entire experience in the area of
almost 20 years of Major Assistant Professor Sazdova is in the Department of "Animal and Human
Physiology", which fully satisfies the requirements set out in the Law and the Regulations for its
application. The materials submitted by the applicant are precisely prepared and completed in
accordance with the legal requirements.

Brief biographical data of the applicant

Major Assistant Professor Sazdova was born in 1980 in Pleven. Bulgaria. She completed her
higher education at Sofia University "St. Kliment Ohridski” in 2003, when she acquires a
"bachelor's” qualification and at the same time receives a "biology teacher™ qualification. In 2005,
she obtained a master's degree with the professional qualification "Molecular Biologist - Master of
Animal and Human Physiology" at the Department of “Animal and Human Physiology”. After
graduating, from 2009 to 2013 she was a doctoral student at the same department. In 2013, she
successfully defended her PhD thesis, entitled "CART peptides and obestatin as regulators of

cardiac contractions in Rana sp.". Between 2005 and 2009, she was appointed as an Assistant



Professor at the ,,Department of Animal and Human Physiology*, Sofia University "St. Kliment
Ohridski", between 2009 and 2011 she worked as a Senior Assistant Professor. Since 2011, she has
been a Major Assistant Professor in the Department of ,,Animal and Human Physiology*“.

Over the years, Major Assistant Professor Sazdova has periodically improved her professional
qualifications, attending over 10 different courses and trainings organized by prestigious scientific
institutions such as Johns Hopkins University, DataCamp, Sofia University "St. Kliment Ohridski",

etc.

Scientific production and analysis of scientometric data

The scientific output of Major Assistant Professor Sazdova includes 23 publications, 13
participations with reports and posters in national and international scientific forums and 1
dissertation abstract. Of all scientific articles, 22 have been published in international journals with
an impact factor (IF) and/or Q rank, among which prestigious journals such as Molecular Medicine
(IF 6.0), Antioxidants (IF 6.0), Mechanisms of Ageing and Development (IF 5.3), Toxins (IF 5.0),
International Journal of Molecular Sciences (IF 4.9), Cancers (IF 4.5), Nanomaterials (IF 4.4)
stand out. Fourteen of these articles were published in journals belonging to the highest quartiles
(Q1 and Q2) according to Scimago Journal Rank (SJR). The total impact factor of the presented
scientific production is over 49, and the citations citations report shows 95 titles without auto-
citations. According to data from Scopus and Web of Science, the Hirsch index of Major Asst.

Prof. Sazdova is 5.

For her participation in the current competition, Major Assistant Professor Sazdova has
submitted 20 scientific publications that have not been reviewed in previous competitions for the
award of scientific degrees or academic positions. Scientific articles in this competition make up
87% of the output presented in the Academic Report, and the analysis of publication activity over
the years shows that after 2020 she has published an average of 2.5 articles per year. This definitely
demonstrates very intensive scientific and research activity, especially for a university assistant

professor who is also engaged in significant teaching activity.

Avrticles in this competition were published in journals with a total impact factor of 46.412, with
7 (35%) in journals with impact rank Q1, 7 (35%) in Q2, 3 (15%) in Q3 and 2 (10%) in Q4. This



distribution well illustrates not only the intensity, but also the high quality of the scientific research

conducted by Major Assistant Professor Sazdova.

The presented scientific production and the achieved scientometric data fully meet and, in all
indicators, exceed the minimum requirements for awarding the academic position of "Associate
Professor”. Data for fulfilling the requirements by indicators are presented as follows: 116 points
from group B (100 points required), 239 points from group I" (with 200 points required) and 148
points from group I (50 points required).

Major Assistant Professor Sazdova also actively participates in the preparation and scientific
supervision of 8 graduate students (6 of whom successfully defended their master's theses and 2 of
whom successfully defended their bachelor's theses) and the development of research projects. The
submitted materials also mention her participation in 17 projects (3 international and 14 national).
The reference indicates that she was the head of 3 of them. An indicator of the high quality and
value of scientific research is her participation in 3 projects, which were funded by NATO and the

European Commission.

Analysis of scientific contributions

Scientific interests of Major Assistant Professor Sazdova and published scientific results are
entirely in the field of the announced competition and are focused on four scientific areas: I.
Neurohormonal regulation of the frog heart; Il. Physiological effects of algal toxins and
nanoparticles on the frog's cardiac activity; 111. Mechanisms of oxidative and reductive stress and
their consequences for metabolism; 1V. Physiological changes associated with aging and the

possibilities for slowing this process with natural and synthetic products.

Results published in the unreviewed to date publications fall into groups B and I, according to
tables 1 and 2 in Decree No. 26 of February 13, 2019 of the Council of Ministers for professional
field 4.3. Biological Sciences. | will consider the presented articles, as systematized by the
candidate, and in a summarized form | will present the most important scientific achievements from

which the scientific contributions arise.



I.  Neurohormonal regulation of the frog heart

Obestatin is a gastrointestinal hormone with various effects in the body. Senior Assistant
Professor Sazdova and colleagues have found that it induces a positive inotropic effect on an
isolated frog heart preparation consisting of cardiac muscle tissue with preserved endocardium and
functionally active projections of autonomic neurons. The positive inotropic effect of obestatin is
mediated by a neuron-dependent mechanism. It is assumed that this regulation is mainly mediated
by increasing the secretion of adrenaline as a neurotransmitter. The physiological role of
catecholamines in vertebrates - from fish to mammals - is summarized and compared, because the
catecholamines dopamine, noradrenaline and adrenaline are key regulators of various cellular
functions. Understanding the patterns of adrenergic signaling is essential for both scientific and
practical purposes. In this context, the pharmacological potential of catecholamine signaling for
the treatment of socially significant diseases such as depression, Parkinson's disease, hypertension,

etc. is summarized. Research in this area is presented in 3 publications in group "B", belonging to

Q4.

Major Assistant Professor Sazdova shows that dimethylsulfoxide at low concentrations exerts
pharmacological effects by dose-dependently increasing the force of cardiac contractions in
isolated frog hearts. This effect may compromise studies in which it is used as a solvent or as a
cryoprotectant at high concentrations, which also pose a risk to human health. Dimethylsulfoxide
has been shown to modulate some of the effects of tested biologically active substances, such as
ion channel blockers and enzyme inhibitors. In additional experiments in the presence of
dimethylsulfoxide, obestatin showed a negative inotropic effect, in contrast to its positive effect
when in aqueous solution. These studies are presented in 1 publication from group "B", belonging
to Q2.

It has also been shown that an isolated frog heart is not a denervated organ, as it retains
functionally active autonomic endings, whose terminals can secrete neurotransmitters under the
action of the applied substances. In this regard, a model has been developed for identifying the
target tissue and the mechanism of action of neurotransmitters and hormones in in vitro heart
preparations. This model allows to determine the involvement of autonomic nerve endings and
muscle tissue in the observed inotropic and chronotropic effects. To carry out these studies, Sr.

Asst. Prof. Sazdova and colleagues have developed a methodology for introducing obestatin and



adrenaline together with other tested pharmacological agents and biologically active substances,
which allows them to establish the site of their action — neurotransmitter secretion from autonomic
endings or adrenergic signaling in cardiac muscle cells. These studies are presented in 4
publications, 3 of which fall into group “B” and 1 into group “I"”. Of the journals in which they
were published, 2 belong to Q1, 1 to Q2 and 1 to Q4.

Il. Physiological effects of algal toxins and nanoparticles on the frog's cardiac activity

Cyanotoxins (CTs) are a large and diverse group of toxins produced by specific photosynthetic
prokaryotes of the domain Cyanoprokaryota. Aquatic cyanoprokaryotes that produce toxins can
grow in large numbers, causing so-called "aquatic blooms™ that can lead to environmental disasters
- water poisoning, extinction of aquatic organisms and, in some cases, death of humans. Studies
of CT effects on single cells and cell cultures represent an important milestone in toxicological
research and their importance is growing in view of their future application in science, clinical
practice and environmental protection policies. The high costs of animal use and the ethical
problems of using animal models in scientific and toxicological research lead to a progressive
increase in the use of different cell lines, thus facilitating the selection of the most appropriate
methods, conditions and cell lines for future toxicological, pharmacological and physiological
studies. The provision of all these data with the participation of Major Associate Professor Sazdova
is a contribution that allows one to easily summarize the directions in the study of CT through cell

cultures.

Using a methodology already developed with the participation of the candidate (see
contributions 1), on preparations of isolated frog heart with functionally active endings of
autonomic neurons, the effects of the algal toxins cylindrospermopsin and -N-methylamino-L-
alanine were studied. It was found that B-N-methylamino-L-alanine suppresses the autonomic
regulation of cardiac contractions, while cylindrospermopsin has no effect. Studied algotoxins are
of public and ecological importance, as they can affect aquatic organisms in the ecosystem and/or
enter the human body through algal-based food supplements or consumption of contaminated food
and beverages. These studies are presented in 3 publications, 1 of which falls into group "B" and 2

into group "I'", 2 belonging to Q1 and 1 to Q2.



Key results in this direction are related to silver and graphene nanoparticles. Again, to determine
the effects of nanoparticles, an isolated frog heart with functionally active endings was used. It was
found that regardless of the presence and type of their shell, silver and graphene nanoparticles have
a positive inotropic effect. The larger size of the carbohydrate molecule in the shell of the silver
nanoparticles reduces their harmful effects. Major Assistant Professor Sazdova and colleagues
conclude that due to the danger of silver nanoparticles entering the human food chain, their
application for water purification requires increased caution. Regarding graphene oxide, which is
incorporated into various products, from technology to biomedical devices, graphene nanoparticles
have been found to cause rhythm disturbances such as extrasystoles and atrioventricular block in
cardiac activity through a dose-dependent mechanism. These studies are presented in 2 publications
that fall into group "B", belonging to Q2 and Q3.

I11. Mechanisms of oxidative and reductive stress and their consequences for metabolism

Papers in this direction with which Major Assistant Professor Sazdova participated in the
competition are 3 publications that fall into group """ and belong to Q1.

Reductive stress (RS), characterized by excessive accumulation of reducing equivalents such as
NADH and NADPH, is increasingly recognized as a key factor in the development of metabolic
diseases and cancer. Although oxidative stress (OS) has been extensively studied, the mechanisms
and consequences of RS, especially with respect to endocrine regulation, remain highly debated.
The bidirectional relationship between metabolic hormones and RS and its impact on diseases such
as diabetes, obesity, cardiovascular disease, and cancer is summarized and highlighted. Novel
therapeutic approaches targeting RS are outlined, including redox-modulating agents,
nanoparticles, and drug targeting. Challenges are outlined, especially in distinguishing between
physiological and pathological RS and in overcoming therapy-induced resistance. Future research
is outlined, which should focus on developing selective biomarkers for RS, refining therapeutic

interventions, and further studying the role of RS in immune and endocrine regulation.

I11. Physiological changes associated with aging and the possibilities for slowing this process

with natural and synthetic products



Papers in this direction, with which Major Assistant Professor Sazdova participated, are 3
publications that fall into group "T"™, with 2 belonging to Q1 and 1 to Q2.

Aging affects the structure and function of all cells, tissues, organs and systems in the body, and
pronounced changes in hormonal levels are observed in older people. These hormonal changes are
closely associated with increased susceptibility to chronic diseases, including cardiovascular,
neurodegenerative and metabolic disorders. Studies aimed at elucidating the molecular
mechanisms underlying these changes and at finding pharmacological agents that can mitigate their
effects are summarized. The relationship between SIRT1 and hormonal networks in the aging
organism is examined, with a focus on the hypothalamic-pituitary-thyroid, adrenal, gonadal and
hepatic axes, as well as other endocrine and non-endocrine tissues. The effects of natural
compounds such as resveratrol, curcumin, paeonol, and the Buyang Huanwu decoction formula are
summarized, which have been identified as potential SIRT1 activators with anti-aging properties.
They improve mitochondrial function, reduce oxidative stress, and contribute to longevity.
However, their clinical application is limited due to low bioavailability and poor penetration

through physiological barriers.

The contributions of these studies can be summarized as follows:

1. Obestatin has been shown to induce a positive inotropic effect on isolated frog heart
preparation, which is mediated by a neuron-dependent mechanism.

2. The physiological role of catecholamines in vertebrates — from fish to mammals — is
summarized and compared, as well as the pharmacological potential of catecholamine signaling
for the treatment of socially significant diseases.

3. It has been shown that dimethylsulfoxide at low concentrations exerts pharmacological
effects by dose-dependently increasing the force of cardiac contractions of an isolated frog heart
and modulating some of the effects of tested biologically active substances, such as ion channel
blockers and enzyme inhibitors.

4. It has been proven that the isolated frog heart is not a denervated organ, as it retains

functionally active autonomic endings.



5. A model has been developed to identify the target tissue and mechanism of action of
neurotransmitters and hormones in in vitro cardiac preparations.

6. Data are summarized that allow easy study of cyanotoxins through cell cultures.

7. B-N-methylamino-L-alanine has been found to suppress the autonomic regulation of
cardiac contractions, while cylindrospermopsin has no effect.

8. It has been found that regardless of the presence and type of shell, silver and graphene
nanoparticles have a positive inotropic effect.

9. The bidirectional relationship between metabolic hormones and RS and its impact on
diseases such as diabetes, obesity, cardiovascular disease, and cancer is summarized and
highlighted.

10. Studies aimed at elucidating the molecular mechanisms underlying hormonal changes
associated with increased susceptibility to chronic diseases, including cardiovascular,
neurodegenerative, and metabolic disorders leading to aging, are summarized.

11. Effects of natural compounds such as resveratrol, curcumin, and paeonol, which are
potential SIRT1 activators with anti-aging properties, are summarized.

Teaching activity

As a non-habilitated university lecturer, Major Assistant Professor Sazdova is actively involved
in teaching. She conducts practicum/practical training of students on Animal and Human
Physiology in 8 bachelors programs of the Faculty of Biology, including in English, as well as
lectures on Fundamentals of Human Physiology for the program "Optometry™ at the Faculty of
Physics. Major Assistant Professor Sazdova also conducts practical trainings of Human physiology
in the two master's programs "Pharmacy" and "Pharmacy in English™ at the Faculty of Chemistry
and Pharmacy, as well as practical trainings of the Physiology of excitable cells in the master's
program "Animal and Human Physiology™ and practical trainings of the Organization and functions
of the nerve cell in the master's program "Developmental Biology". In the Master's program
"Animal and Human Physiology" she lectures in 2 disciplines - " Xenobiotics and Health" and "Data
Analysis”. She also conducts practical trainings of Human physiology for Erasmus students (in
English).



A contribution to her teaching activity is the updating and development of exercises and lectures

on existing and new physiological disciplines.

The presented data characterize Major Assistant Professor Sazdova as a lecturer with intensive
teaching experience in the field of Animal and human physiology, as well as the Physiology of
excitable structures, covering all aspects of this activity - from the development and teaching of
academic disciplines to the training of students and individual work with them. Major Assistant
Professor Sazdova is respected by her students and colleagues and enjoys the name of a highly

qualified and erudite teacher.

Conclusion

| have the pleasure of personally knowing Major Assistant Professor Iliyana Sazdova. She is an
established teacher and specialist with high professional qualifications, who develops active
scientific activity in the field of physiology. Her scientific output is significant in quantity and
quality, exceeding the requirements for awarding the academic position of "Associate Professor"
defined in the regulatory framework. She has extensive experience in leadership, teamwork, and in
teaching undergraduate students. She possess, competences and skills in shaping ideas, concepts
and projects, as well as realizing scientific publications. This gives me the reason to confidently
give my positive assessment and recommend to the Scientific Jury to elect Major Assistant
Professor Dr. lliyana Sazdova as an "Associate Professor" in professional direction 4.3.
Biological Sciences, with a scientific specialty "Physiology of Animals and Humans - Physiology

of Excitable Structures".

Sofia, 13.07.2025 Reviewer:

Prof. Jordan Doumanov DSc



