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on a competition to occupy academic position of Associate Professor 
Area of Higher Education: 4. Natural Sciences, Mathematics and Informatics 

Professional field: 4.2. Chemical Sciences
Scientific specialty: Bio-Organic Chemistry, Chemistry of Natural and Physiologically

Active Substances
Requesting by: Department of Medical Chemistry and Bio-Chemistry, Medical Faculty, Trakia

University, Stara Zagora
Announcement: State Gazette No. 42, 12 May 2020

Reviewer: Assoc. Prof. Yordanka Karakirova, PhD Institute of Catalysis, Bulgarian Academy of 
Sciences, Sofia, Bulgaria Scientific jury member appointed by Order No. 1722/10.07.2020 of the 
Rector of Trakia University Assoc. Prof. Yankov, PhD

The review was prepared according to the requirements of the Law on the Development of the 
Academic Staff in the Republic of Bulgaria and Art. 81 (3) by the Regulations for Development 
of the Academic Staff of the Trakia University -  Stara Zagora (Appendix 8.3 Medical Faculty).

Chief Assistant Professor Yanka Dimitrova Karamalakova, PhD, is the only applicant to the 
competition to occupy academic position of Associate Professor at scientific specialty “Bio- 
organic chemistry, chemistry of natural and physiologically active substances” requesting by 
Medical Faculty of the Trakia University, Stara Zagora.

Description of submitted materials:
Dr. Yanka Karamalakova has submitted the necessary documents: application, declaration of 

assurance of the presented materials, CV, diplomas for higher education and for educational and 
scientific degree "PhD", a reference for the implementation of the minimum national 
requirements and additional requirements, reference for teaching activities, lists of scientific 
papers, citations, copies of scientific papers, list of participations in national and international 
conferences, list of participations in international and national projects, a reference for scientific 
contributions and Habilitation work, a reference from the Central University Library of the 
Trakia University and a criminal record certificate pursuant to Art. 78 (1) of the Regulations for 
Development of the Academic Staff of the Trakia University.

Personal and professional data about the applicant:
Chief Assistant Prof. Yanka Karamalakova was born on July 26, 1978 in Stara Zagora. In 

2001 she received a Master's degree in Organic Chemistry and a teacher in Chemistry and 
Environmental Protection at Plovdiv University "Paisii Hilendarski". In 2009 she became a PhD 
student in the Medical Faculty, Trakia University, Stara Zagora. After defence of the dissertation 
on the topic: "A complex evaluation of the antioxidant properties of natural and synthetic 
antioxidants as potential protectors of antitumour drugs" in 2014 she received the educational



and scientific degree "PhD". From 2010 to 2016 she held the position of assistant and since 2016 
up to now -  Chief Assistant at the Department of Chemistry and Biochemistry, Medical Faculty, 
Trakia University -  Stara Zagora.

Yanka Karamalakova holds a Certificate of Foreign Language Specialization issued by the 
New Bulgarian University in 2010. Since 2015 and until now she is a member of the Faculty 
Council at the Medical Faculty of the Trakia University. She is a member of the Union of 
Scientists in Bulgaria since 2015, and since 2019 - of the Association "Bulgarian EPR Society". 
There are many specializations abroad in international programs as follows: three specializations 
at the Institute of nuclear medicine and allied sciences (INMAS), Delhi, India (2009, 2010, 
2015); one specialization at the Indian Institute of Technology in the Department of Chemistry, 
Roorkee India; four Erasumus + specializations - two at the Faculty of Medicine, Trakia 
University, Edirne, Turkey; one at Namuk Kemal Medical Faculty, Tekerda, Turkey and one at 
the University of Medicine and Pharmacy, Cluj-Napoca, Romania. Ch. Assistant Prof. 
Karamalakova has participated in ten postgraduate specializations and courses in Bulgaria in the 
period 2012 -2017.

She has been awarded twice (2017 and 2018) by TrU for contribution to the publishing 
activity and the rating of the University.

Dr. Karamalakova has 10 years of teaching experience in the Department of Medical 
Chemistry and Biochemistry of the Medical Faculty at the Trakia University. She also 
participates as a co-author in two teaching aids in English.

Evaluation of the scientific research of the candidate.
Dr. Yanka Karamalakova is the author and co-author of 61 scientific publications, four of 

which are included for the acquisition of scientific degree "PhD" and 57 for participation in the 
competition for the academic position of "Associate Professor". From them, articles referenced 
and indexed in Web of Science and /or Scopus - 32, referenced and indexed in other databases - 
23 and 2 chapters in a book, in one of which Dr. Karamalakova is the first author.

In 20 of the presented publications she is the first author and in 15 the corresponding author. 
Some of the publications participating in the competition are divided into two groups, covering 
indicators B and Г, according to the Regulations on the terms and conditions for acquiring 
scientific degrees and for holding academic positions. In the first group, indicator B - 
"Habilitation work - scientific publications in journals that are referenced and indexed in world- 
famous scientific information databases (Web of Science and Scopus)” there are 10 (one of them 
falls in Ql, two in Q2, three in Q3 and four in Q4), giving a total score of 158 points, higher than 
the required minimum of 100 points. In six of the presented publications on this criterion, Dr. 
Karamalakova is the first author. In the second group are presented 11 publications (4 - Ql, 3 - 
Q2, 1 - Q3 and 3 - Q4), covering indicator Г with a total of 211 points with the required 200 
points. The other publications are not included in the table of indicators, which would exceed a 
lot the minimum requirements, but are reflected in the report on scientific contributions. On the 
articles of Dr. Karamalakova included in the competition were registered 88 citations (without



auto-citations) of a total of 90. In the group of indicators Д, she included 25 citations and has 50 
points, which covers the minimum requirements. All citations are in prestigious international 
journals, which fact confirms the importance and relevance of Dr. Karamalakova scientific 
research. A total of 68 participations in international and national scientific forums, included in 
the materials for this competition, were presented. They included 20 participations in 
conferences abroad and 48 participations in national and international forums in Bulgaria. 
According to data from SCOPUS, she has h index 6. The scientific indicators in the presented 
materials, with which Dr. Yanka Karamalakova participates in the competition, convincingly 
show that she significantly exceeds the requirements imposed on the candidates for the position 
of "Associated Professor".

Dr. Karamalakova participates in the following research projects: 16 projects funded by the 
Trakia University, 3 of which she is the project leader; 2 national projects funded by the National 
Science Found and the European Social Fund under the OP "Human Resources Development" 
and in 4 international projects under the Seventh Framework Program and Bilateral Cooperation 
with China.

Teaching activity:
Dr. Karamalakova conducts lectures on "Environmental Protection" to students majoring in 

"Social Activities", 1st year - part-time study. Conducts practical exercises in the discipline 
"Chemistry" and the discipline "Physiologically active substances and their influence on the 
antioxidant protective system of the body" of students majoring in "Medicine"; discipline 
"Bioorganic Chemistry" for students majoring in "Medical Rehabilitation and Occupational 
Therapy" and "Environmental Protection" for students majoring in "Social Activities". She also 
takes part in conducting the semester exams of the students in the showed above disciplines.
In addition to teaching, Dr. Karamalakova also performs administrative activity, which is 
expressed in updating the curriculum of students in the above disciplines and specialties.

Scientific researches of the applicant:
Habilitation work

The scientific contributions from the developments of Ch. Assistant Professor Dr. Yanka 
Karamalakova, presented in the "Habilitation Work" can be summarized in three main areas:

1. Evaluate the effects of natural and synthetic antioxidants, such as in vitro protectors and 
y-radiation inhibitors, using various radical scavenging techniques.

2. Evaluate the effects of natural and synthetic antioxidants as already proven in vitro 
protectors in in vivo stress-inducing models of experimental animals.

3. Evaluate the impact of synthetic antioxidants as contrast agents in search of tumour cells 
and their potential use as markers for early tumour diagnosis.

The natural agents (Psoralea corylifolia Linn.; Curcuma Longa L.; Rosa damascene Mill, 
Tinospora cordifoalia L .\ bacterial isolates (o-semihinone the glycosidic fraction SQGD) and 
synthetic antioxidants (SLCNUgly; SLENU, nitrosoureas) have also established themselves as



alternative protectors with high radioprotective efficacy, known for low toxic side effects, as 
they contain a wide range of secondary metabolites that allow them to eliminate adverse effects 
such as pollution, high altitude, high/low temperature, UV oxidative damage. Some of the 
scientific contributions from the work in these areas are of a pioneering nature, while others are 
of an affirmative nature. This review presents the contributions of an original nature, summarised 
in three groups: synthetic antioxidants; natural antioxidants and bacterial isolates.

1. Synthetic antioxidants:
® A comprehensive evaluation of the oxidative-modulating protective abilities of the 

synthetic nitrosourea/anticancer agent SLCNUgly in the pancreas, alone or in 
combination with natural antioxidants, was performed for the first time by in vivo EPR 
spectroscopy and spectrophotometric methods.

® The labeled synthetic antioxidant 99mTc - SLENU has been found to be effective as a 
contrast agent in localizing tumour cells.

« For the first time, it was proved by Gamma scintigraphic imaging that the conjugated 
synthetic antioxidant 99mTc - SLENU accumulates and characterizes the contour of the 
tumour.

® In a study of mice with Ehrlich Ascitis grafts, a tumour (breast cancer) was found to have 
a large accumulation of 99mTc - SLENU in the organs and localization of the tumour.

® The blood-kinetic distribution of the " mTc-SLENU conjugate shows a bi-exponential 
pattern and a rapid reduction in blood circulation.

2. Natural antioxidants:
® Curcuma longa L. extract has been found for the first time to repair liver damage caused 

by Bleomycin therapy by suppressing oxidative stress levels and supporting the cell's 
antioxidant protective system.

* After y-irradiation with low doses (2.5 - 30 Gy), Rosa damascene Mill oil shows a stable 
radical structure with a higher DPPH ability compared to quercetin used as a positive 
control sample.

* For the first time it was found that the ability of geraniol, a major component in the Rosa 
damascene Mill oil when irradiated with a dose of 2.5 Gy y-rays maximally inhibits lipid 
peroxidation in the liposome suspension.

* For the first time, a comprehensive evaluation of Tinospora cordifolia extract was 
performed, in neutralization of Ochratoxin A-induced toxicity in the antioxidant 
protective system, oxidative disorders and changes in genotoxic potential.

® Analysis by EPR spectroscopy showed that the Tinospora cordifolia administration 
decreased Asc* and NO* radicals and ROS productions in the spleen and serum, even in 
Ochratoxin A treated group.

© For the first time by spectrophotometric methods it can be concluded that Psoralea 
corylifolia Linn, is a natural stable in vitro radical scavenger with strong antioxidant 
activity, able to effectively neutralize oxidative changes.

3. Bacterial isolates:



® For the first time, a complete evaluation of SQGD was performed in the neutralization of 
Lumustine (CCNU) -induced oxidative stress in healthy mice.

© For the first time, it was shown that the maximum concentration of free SQGD in the 
blood serum established 30 min after intraperitoneal injection was almost completely 
reduced after 240 min.

From the bio-distribution of SQGD in organs has been established:
« SQGD accumulates selectively, mainly in the liver and lungs (60 min), brain (90 

min), followed by kidneys, pancreas, spleen and blood.
• SQGD isolated from bacteria surviving in extreme conditions has been shown to have 

high antioxidant activity due to its o-semiquinone radical structure.
e Stable radical function of SQGD has also been shown to cause selective accumulation 

in the liver and brain, and rapid elimination in the blood, suggesting low overall 
metabolic toxicity.

• For the first time by spectrophotometric methods it can be concluded that SQGD has 
a strong antioxidant activity, able to effectively neutralize radiation-induced free 
radicals.

• For the first time by EPR spectroscopy the stable o- semiquinone radical structure of 
the bacterial metabolite SQGD, in powder and aqueous solution, was characterized.

• The production of ROS in the liver of mice treated with SQGD or a combination of 
SQGD + CCNU (N'-cyclohexyl-N- (2-chloroethyl) -N-nitrosourea) was found to be 
comparable compared to the healthy controls group.

Based on the presented contributions from the habilitation work, useful recommendations for 
clinical practice have been made.

Reference for scientific contributions
The research activity reflected in this reference also includes the publications from the 
habilitation work. In general, the scientific contributions are divided into 7 areas:

1. Investigation of the radical scavenging ability of natural and synthetic antioxidants by 
spectrophotometric methods and EPR spectroscopy.

In this study, stable radical structures and good antioxidant properties were found in Aronia, 
Gliciriza glabra, Tainospora cordifolia, Turmeric, Cinnara, Haberlea, Silymarin, Peptidinatum 
Africanum, Rosa canina and others.

2. Participation in the development and adaptation of methods in the EPR laboratory to the 
EPR system EMXmicro, BRUKER and ELISA.

Various EPR techniques have been used (ex vivo, in vitro) with spin trap substances such as 
PBN, ВМРО, DPPH and Carboxy-PTIO, in dependence from the kind of the free radicals 
(ROS or NO radicals). In addition, spectrophotometric and ELISA methods have been 
developed for the determination of biomarkers of oxidative stress in protein, DNA, 
glutathione peroxidase and analysis of total antioxidant capacity in tissues and serum.



3. Scintigraphy examination of synthetic antioxidants as protectors that reduce 
tumorigenesis. As a result, have been found that synthetic antioxidants " I:1TcSLENU and 
99mTc- SLCNUgly are effective contrast agents, accumulate selectively, characterize the 
contour of the tumour and localize it.

4. Investigation of the antioxidant activity of natural antioxidants before and after 
irradiation with UV and y-rays. It has been proven that after irradiation with UV and y- 
rays the radical structures in Bulgarian essential oils do not change, retain their activity 
and can find a place as UV or radioprotectors.

5. Ex vivo and in vitro EPR study of the protective effect, oxidative stress parameters and 
bio distribution of natural and synthetic antioxidants in tissue homogenate and 
plasma/serum. Appropriately selected natural and synthetic antioxidants have been shown 
to have a positive effect on the oxidative state of mice in induced drug toxicity.

6. Contributions to the study of oxidative stress and related diseases.
® For the first time, a comprehensive assessment of the oxidative state of Parkinson's 

patients was performed using various techniques.
® With the help of EPR spectroscopy, the radical mechanisms involved in the pathogenesis 

of Hashimoto's patients were established by monitoring the serum levels of some 
biomarkers of oxidative stress in real time.

® Biomarkers of oxidative stress in patients with vitiligo before and after phototherapy 
combined with an antioxidant dietary supplement were also studied and compared with 
EPR spectroscopy.

® For the first time, EPR, ELISA and spectrophotometric methods elucidated the radical 
mechanisms and oxidative changes involved in the pathogenesis of normal pregnancy 
and preterm birth, and examined chronic venous insufficiency as an important social and 
health problem.

7. Oxidative status measured in rapani, mussels and various muscles. The oxidative / 
antioxidant status in different muscles of fresh pork was studied by EPR biomarkers and 
activity of antioxidant enzymes superoxide dismutase and catalase. A higher risk of 
oxidative damage has been found in M. Subscapularis and M  Gluteus Biceps. due to the 
high production of ROS. The radical mechanisms for protection and survival of mussels 
(Mytilus galloprovincialis) and vestments (Rapana venosa) during the spring and summer 
seasons have been clarified by monitoring the levels of some biomarkers of oxidative 
stress in real time.

Conclusion:
Dr. Karamalakova is a specialist capable of solving current problems in the field of research of 
the antioxidant activity of synthetic and natural antioxidants and their role in neutralizing the 
levels of oxidative stress. She handles methods such as EPR spectroscopy, spectrophotometric 
methods, ELISA methods and gamma scintigraphy imaging. The conducted research and 
summaries are at a high scientific level. Her scientific contributions are indisputable and fully



correspond to the theme of the announced competition. In terms of volume and quality, the 
presented scientific research cover and exceed the recommended requirements for holding the 
academic position of "Associate Professor", according to the Law on the Development of the 
Academic Staff in the Republic of Bulgaria and the Regulations for the Development of the 
Academic Staff at the Trakia University - Stara Zagora. The acquaintance with the materials of 
the competition allows me to convincingly and with pleasure recommend to the respected 
Scientific Jury and the esteemed Faculty Council of the Medical Faculty of Trakia University - 
Stara Zagora to award Ch. Assist. Prof. Dr. Yanka Dimitrova Karamalakova academic 
position "Associate Professor" in the scientific specialty "Bioorganic Chemistry, Chemistry of 
Natural and Physiologically Active Substances" at the Department of "Medical Chemistry and 
Biochemistry", Medical Faculty, Trakia University.

Date: August 20, 2020


