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REVIEW —

By assoc. prof. Viadimir Svetoslavoy Petrov, PhIY - Depactment of Veterinary
Microbhiology, Infections and Parasitic Diseases, Faculty of Veterinary Medicine, Trakia

University - Stara Zugora

Regarding: PhD thesis "Antmicrobial action and biological elfects of elevtrochemically
activated water solutions”, presented by Toshka Evgenieva Petrova tfor awarding of the
cducational and  scientilic degree "Doctor of Philosophy” in the scientific  specialty
“Fptrootalogy, infectious diseases and prevention of inlectious diseases in amimals”, in the
Held of higher education 6.0 "Agricultural science and veterinary medicine”, professional area
.4, Veterinary Medicine.

Lhe review is presented in implementation of decisions ol a sciemific council, appointed
order ZP3-37005.07.2023 of the Rector of University of Forestry, taken at the first meeting
(Protocel No. 10/14.07.2023).

Toshka Evgenteva Petrova has been enrolled in PhD studies. regular form of study by
orcler No, A5D-21/24.01.2020 of the Rector of Universily of Forestrv, Prof. Dr. Teodora
Petrova Popova was appointed as scientific supervisor, The topic of the doctorate was extended
by order £5D-5717.02.2023, Alter completing the traming activitics, suceessfully passinp
exams acconding o the individual study plan and preparing o disseriation project, she was
awarded with the right of defense by order No. ZSD-128/24 04 2023 of the Rector of the
Dmversiy ol Forestry, By decision of the extended commeil of the "Infections Pathology
Hygiene and Control of Foods of Animal Origin® depariment of the Facully of Veterinar
Medicine at LTL {Protocol ko, 192/22 062023, the Phi) thesis is directed for defense before a

serontine council.

I. Relevance of the problem.

Progressively increasing resistance amonyg bacteria 1o antimicrobial agents mil chemieal
substances used for disinfection is one of the biggest problems in moedern medicine. At the
ame tme, g significant part of them are emitted by the treated anmimals or are ol low
bicdepgradability, which favors their entry and retention in the environment. All this
necessitated the search for alternative approaches 1o traditional antimicrobial agens, which are
not dangerous for patients and nature, without developing resistance 1o them Stwdies on the

ellicacy ol hologically active plamt extracts, essentinl oils, oligosaccharides, saturated  Taley
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acids with medium carbon chain length (caprvlic. octanpic and decancic acids) are being
deepened. Inthis regand, | find the presented dissertation work up-to-date and with potemtial Tor
apphcation in the practice of the presented research models. Electro- or electrochemically
activated aqueous solutions (catholyvies and anolytes) are non-toxic w higher organisms, do not
pollute the environment and are an aceessible means o which microorzanisms do not develop
resistanee. These advantages make them suitable for use in medicine for the reatment of

various bacterial and viral diseases, as well as for the disinfection of various surfaces.

2. Structure
The PhD thesis "Aptimacrobial action and biological effects of electrochemically

activated water solutions” is writlen on 209 pages, lustrated with 38 tables and 38 ligues. In
writing, it, the structure for a dissertation and the balance between the individual parts have
been respected. The following sections are distinguished - Contents (3 pp. ). Abbreviations used
{1 pp). Intreduction (2 ppo). Literature review (47 pp.), Own rescarch with purpose. tasks,
materals and methods {19 ppo). Results (63 pp.), Discussion {23 pp.). Conclusions {2 pp.).
Rocommendations for practice (1 pp.), Contributions (2 pp.). Publications in connection with

the disscrtation work (1 pp.). References (37 pp.). Added Acknowledpments and Summary in

Bulparian and Fnglish.

I Literary awareness of the PhD student

When writing the dissertation, 348 literary sources were used. of which 29 were hy
RBulgarian authors, 1o the last 1O years, 137 (43%) scienlific works have been published. This
atatiatic l.'i'l'l'l'r'il'-"l_"ir'la;l}' testifics o the level of Pitcrary awareness ol the PhITY stwdeor, Inomy
apinion. it i not correel to indicate only links (references Ne Mo 118132, 228} in the
Reterences, especially since some ol them are o articles in periodicals, compuny websites.

product prospectuscs, YouTube videos. ete. similar.

4. Liternfure review

Fhe first major part of this section s devoled w the evolution in concepls of elecirolyvsed
aguecus solutions, [t 15 focused on the construction of the first devices. the attempis o applh
the obMained selutions in differemt spheres of lile, Following is a presentation of the basic
deviee of an electrolyzer and the different types of ionizers. The chemical and physical
prefequusites or the activity ol the solutions ebtained dunng electralysis are desceribed in detail.
A classification is presented according to the ionic composition. due tw the impact of the

cleciric current, according to the composition of the =zalts in the initial salt solution i the



electrochemiacally activated waters. and the phvsical parameters - based on e available jons in
the oblamed water electrolytes. The main data obtained from the research on the charmeteristios
ol the selutions in the anode zone (anolvte, or popularly called "dead water™) and those in the
cathode part (eatholyte, or popularly culled "living water") ure presented in detail. An ceonomic
analysis for the replacement of conventional disinfectants and methods with clectrolyzed water
solutions is also presented.

[ hd the section to be well structured. concise and shows the author's peod literars

awareness, which lays the necessary foundation for presenting one's own research,

S O rescareh

The aim s short. elear and concretely formulated. Five scientific tasks have been set lor
the implementation.

[n the "Materials and methods” section, the types of electrolvzed aqueosus solutions, the
bacterial speeies and strains on which the antimicrobial eftect of the investicated anolytes and
catholytes was tested are presented sequentially, The nutrient media for cultivating the bacteria
in the experiments and the eguipment uwsed are described. In o my opmion, Hileleor rapid
identification discs are not reliable enough for identification of micrabial species i scientilic
research. The section describes the surfaces on which the disinfection effect was studied, as
woll as the commercial preparations used for controls. Information is presented on the
expentmental animals used, clinical patients and obtaining samples from them lor subseyuent
rescarch. All experimental setaps for in vitro and in viva tests, experiments and stadies are
deseribed in great detail. A statistical analvsis of the obtained results has been declared, using
appropriatc methods,

Due to the small number of animals involved, the impossibility of randomization and
control of conditiens, studies in clinical patients have the character of pilof trials suler than in-

depth scientific studies or. as the doctoral student formulated in task 3. rather of case reports.

6. Results

The ablamed results are illustrated with 32 Qgures, of which 47 are photographs of test
tubes, petri dishes, experimental animals and patients, often combined > or more in one figure.
Mot all of the author's original photos are of good gquality. Thirty-seven tables are also aflached.

For the mst part, the sechion lollas the sequence ol tasks,



Some technical errors have been made in the numbering of the figures. On page 98 the
figure should be numbered 12, not 10; on p. 127 respectively 42, not 38 The lepend of Table
L6 (p. 105115 after the title. but should be below the table itself,

MNotes:

In the dogs with conjunctivitis, only patient 3 can correctly discuss the effeer of the
anolvie used. In patient |, the lack of microbiological examination belore treatment docs not
allow to categorically claim an antibucterial effect, In patient 2. removal of the foreien body
alone was usually sufficiem for clinical improvement. For this animal. it is difficul e draw
uneguivocal conclusions about the antibacterial elleet of the anolyte.

When studying the chinical effect of catholyvies and anolvies, for greater reliability of the
resulis, 1l 1s correet o compare treatments of one ear with a conventional approach (suitable
anbinncrobial agents, after sensitivity testing) and with tested alternative preparations ol the
other

In paticnts 7. 1114, with infected wounds caused by a foreign body and cctoparasites.
sgaim the effect of the tested anolvies cannet be unambigucusly determined. because the

remonal of the cause of the inflammation is ofien a sufficient condition for clinical recovery,

7. Discussion

In this section, a thorough, professional analysis of the obtained results i= made. In it the
author successfully interprets both his data and those presented by other rescarchers. Skillfulls.
seientifically based. he manages to defend his own positions, which allows me (o strengthen my
opmien about the pood [iterary awareness of the doctoral student, [n this disciession, her deep

kKnowledire ol the Beld 15 even more clearly ontlined.

8. Conclusions, Contributions and Recommendations for practice

Based on the obtained results, 9 conclusions are presented, In my opinion, conelusions 7
amd 8 are oo boldly Tormulated based on the small number of patients Tollowel,

accept the propesed 12 original contributions. Like the conclusions, T lind some g0
strenply worded based on the small number of patients followed.

Iy epinion, some ol the recommendations for practice are too generally formulaed.

9. Evaluation of the personal participation and publication activity of the doctoral
stwdent.
The doctoral student personally participated in the implementation of the set scienlilic

tasks. confirmation of which are the presented 4 publications. three of which he is the lead
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authur of. Therelore, the experiments performed. the processing ol the resulis, the presented
conrclusions and contributions are the personal work of the doctoral student.

Mo data on participation in scientilic forums is presented.

1. Abstract

The abstract ol the disseration was preparcd according to the requirements of the
Regulations for the Development of the Academic Staff at the University ol Forestry, 1L is
wrilten i 51 pages, and over 1800 characters per page. The abstract correctly rellects the
purpese. the tasks, the methods used, the resulis obtained, the formulated conclasions,
contributions and recommendations for practice. [n my apinion, it is advisable for the absiract

o inelude parl of the discussion.

CONCLUSION

The peer-reviewed PhIY thesis, with author Toshka Lvgenieva Petrova, submitied lor (he
acquisition of the educational and scientific degree "Doclor of Philosophy™ in the scientile
specialty "Epizootology. infectious diseases and prevention of infectious diseases m ammals”.
s up-to-date, sullivient in volume and structure, which meet the requirements ol the Law on
the Development of the Academic Staft in the Republic of Bulgaria, the regulations Tor ity
nuplementalion amd the Regulations for the Development of the Academic Staff at the
University of Forestry. [ aceept the results obtained from the conducted laboratory studics as
rehiable and personal work of the suthor, T assess the formulated conclusions. contributions and
recommendations for practice as adequale and up-to-date. In the text. single mistakes were
mode in the E-Fu:”.il'lf__'_ of some words, The remarks 1 have made are oocere echomeal on puidelines
tor Jurther research in pets. so they do not change my overall positive attitude towards the
scientific work under review,

I propose to the respected members of the scientific council to evaluate the merits of the
discussed dissertation work and to vote positively for awarding Toshka Evpenieva Petrova the
educational and scientific degree "Doctor o Philosophy” in the scientilic  specially
"Fpisootology, intections diseases and prevention of infectious diseases in animals™. e the
ficld of higher education .0 "Agricultural science and veterinary medicine”. professional arca

tol Welerinary Medicine,
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