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Assessment of the dissertation paper

Structure
The dissertation paper on: “STUDY ON THE SPECIES COMPOSITION

AND SENSITIVITY TO ANTIMICROBIAL AGENTS IN BACTERIAL
STRAINS ISOLATED FROM CATTLE WITH CLINICAL AND
SUBCLINICAL MASTITIS” is written on 170 pages, structured according to
generally accepted requirements and contains the following sections:
Introduction - 3 pages, Literature review - 46 pages, Objective and tasks - 1
page, Material and methods - 19 pages, Results - 30 pages, Discussion - 21
pages, Summary - 1 page, Conclusions - 2 pages, Contributions - 1 page,
Recommendations for practice — 1 page, Literature index - 38 pages, List of
publications in relation to the dissertation paper and Participation in scientific
forums — 1 page.

The dissertation paper contains 17 figures and 19 tables. The reference list
includes 314 literature sources.

Relevance

Mastitis diseases cause huge economic losses for farmers. They are one of
the most common and significant health issues in dairy cows. The health and
sanitary aspect is related to the presence of pathogenic microorganisms and their
toxins in milk, as well as the presence of residual amounts of antimicrobial
agents in it. On the one hand, this poses a risk to public health related to the
development of infectious diseases in humans and especially in children after
consumption of milk or dairy products. On the other hand, it creates an
opportunity to select bacterial strains resistant to chemotherapeutics. Therefore,
the topic of the current dissertation is particularly relevant and tackles pressing
questions regarding the health status of the mammary gland, the hygiene of raw
milk for sale, the safety and quality of dairy products.

Literature review

In a volume of 46 pages, a detailed review of literature sources related to
the problems discussed in the dissertation paper has been carried out. The
literature review is purposeful, extensive and analytical, including Bulgarian and
foreign authors. Literature sources were used mainly from the last 10 years, and
publications with fundamental studies on individual topics by older authors were
not neglected. There are publications by Bulgarian authors who worked on the
diagnostics of subclinical mastitis and the sensitivity to antibiotics of mastitis
agents isolated from dairy farms in our country. Factors influencing the onset
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and spread of bacterial mastitis in cattle farms, bacteria causing mastitis in
cattle, the classification of mastitis diseases, pharmacodynamic and
pharmacokinetic characteristics of antimicrobial agents used for therapy of
mastitis diseases have been traced in detail, attention has been paid to the
mechanisms of antimicrobial resistance, a retrospective review of studies related
to antibiotic resistance of mastitis agents in dairy cows has been performed. This
shows a broad literature awareness, the ability to analyse and interpret literature
data stands out, and this creates the necessary basis for the author's own
research.

Objective and tasks

The author sets herself the objective to study the objective situation in our
country related to the most widespread and relevant bacterial causes of
subclinical and clinical mastitis in intensively bred dairy cattle, as well as their
relation to antimicrobial agents and the related resistance.

To achieve this objective, eight individual tasks have been defined for
solving, which are correctly set and clearly follow the logic of the experimental
design for the implementation of the selected objective.

Materials and methods

The research has been carried out using modern laboratory methods,
which include a screening rapid test and automated counting of somatic cells,
bacteriological studies of milk secretion, methods for phenotypic determination
of  Staphylococcus  spp, Streptococcus spp. and Gramm-negative
microorganisms, methods for determining the sensitivity of isolates to
antimicrobial agents, molecular biological methods for genetic identification of
staphylococci, streptococci and the mecA gene in methicillin-resistant
staphylococci. Statistical processing of the results has been made. The methods
have been clearly and accurately described and provide an objective opportunity
to achieve the set objectives and tasks and the expected results.

Results, discussion, conclusions and contributions

The obtained results correspond to the tasks set, they have been presented
clearly and comprehensively. The dissertation paper is richly illustrated with a
sufficient number of tables and figures with the necessary informational value.
The discussion of the results is competent and detailed, distinguished by

3



analytical thinking and the ability to make comparisons, highlighting the new
scientific data and the contributions of the author.

With regard to the first objective set, namely - determination of base
farms with dairy cattle from different geographical and administrative regions in
the country, during the period from June 2020 to March 2022, 8 dairy cattle
farms were identified and investigated in terms of the prevalence of clinical and
subclinical mastitis. Of them, 4 are in North Bulgaria (Shumen region - 2 farms,
Targovishte and Dobrich) and other four in South Bulgaria (Plovdiv region - 2
farms, Stara Zagora and Haskovo). All studied animals were in the period of
active lactation, 75% of them being from the Black-and-White Cattle breed, and
the rest - from the Simmental breed.

In order to fulfil the second objective, field and laboratory screening
studies were carried out for the presence of mastitis in cattle.

With regard to the third objective set - differentiation of subclinical
mastitis from possible secretory damage, the author compares the results for mre
somatic cell count in 1 ml of milk with the results of the microbiological
analysis, which provide information on the presence or absence of mastitis
agents. This approach is in compliance with the requirements of the
International Dairy Federation and enables the correct diagnosis of latent
infection, secretory damage and subclinical mastitis.

With regard to the fourth objective set - microbiological studies of clinical
mastitis samples, or of those from cattle with proven subclinical mastitis or
latent infection, the author carried out full-scale microbiological analyses of the
material obtained from the farms, focusing only on proven cases of subclinical
mastitis.

To fulfill the fifth task, the author isolated and identified microbial
isolates from cows with subclinical mastitis from the genus Streptococcus
(54.5%) and the genus Staphylococcus (42.2%), and from cows with clinical
mastitis, mainly S. agalactiae (46.7%), S. aureus (23.3%) and S. dysgalactiae
(13.3%) have been isolated. Genotypic identification of some of the most
important causative agents of mastitis has been carried out. In the genetic
analysis of the staphylococcal strains, the phenotypic identification has been
confirmed, respectively in relation to the species S. aureus (32 strains - 100%),
and in relation to the group of coagulase-negative staphylococci out of 78
strains, 8 belonging to the species S. epidermidis have been confirmed .

Regarding the seventh and eighth tasks, testing of the selected strains
against a range of clinically relevant anti-mastitis antibiotics and synthetic
antimicrobial agents, as well as their antimicrobial affinities and phenotypic
analysis of available resistance, have been performed. The sensitivity of the
staphylococcal strains to gentamicin (100%), amoxicillin/clavulanic acid
(100%), cephalothin (99.1%), rifampin (99.1%), ciprofloxacin (98.2%),
cefoxitin (94.6%), potentiated sulfonamides (92.7 %), oxacillin (86.4%) and

4



ampicillin (75.5%) has been established. The highest is the resistance to
lincomycin (50%) and tetracycline (37.3%).

Among the streptococcal strains, sensitivity is preserved to the highest
degree with regard to amoxicillin/clavulanic acid (99.3%), erythromycin
(78.1%), ampicillin (75.5%) and ciprofloxacin (70.9%). Over 60% of the strains
are sensitive to gentamicin (67.5%), rifampicin (65.6%) and cephalothin
(63.6%). The highest is the resistance to lincomycin (51.7%) and tetracycline
(73.5%).

With regard to the multi-resistant profile in coagulase-positive
staphylococci (S. aureus), the most widespread is the phenotypic profile
including ampicillin, oxacillin, cefoxitin and tetracycline (9.4%), in coagulase-
negative - oxacillin, ampicillin, lincomycin and tetracycline (7.7%), and in
polyresistant streptococci - a phenotypic profile including erythromycin,
lincomycin and tetracycline.

Staphylococci showing resistance to oxacillin and cefoxitin expressed
mecA in 4 strains of coagulase-negative staphylococci (5.1%) and in 3 strains of
the S. aures species (9.4%).

Publications related to the dissertation paper

Mariyana Nikolova has presented three publications in relation to the
dissertation paper. In them, the candidate is the leading author, which shows
independence and teamwork skills and testifies to purposeful research activity in
the development of the dissertation paper. With the results of the studies, two
participations in scientific forums are presented.

Self-abstract

The presented abstract is properly structured, illustrated with the
necessary figures and tables, contains 52 pages and clearly reflects the objective,
tasks, results, conclusions and contributions of the dissertation paper.

Conclusion

Based on the findings in the previous sections, I hereby reckon that
Mariyana Nikolova’s dissertation paper entitled “STUDY ON THE SPECIES
COMPOSITION AND SENSITIVITY TO ANTIMICROBIAL AGENTS IN
BACTERIAL STRAINS ISOLATED FROM CATTLE WITH CLINICAL
AND SUBCLINICAL MASTITIS” complies with the requirements of the Law
on Development of the Academic Staff in the Republic of Bulgaria and
represents a thorough scientific development of great practical value for the
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