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SUMMARY

The effective management practices of dairy farming are inextricably linked with the production of high quality milk, while the mastitis is one of the causes of
reductions in milk yields and quality. The aim of the work was to study the microbiological profile of milk, the sensitivity of isolated microorganisms to antibiotics
and metabolism features of cows with mastitis in the Amur Oblast. The following microorganisms were identified in the milk samples from cows with mastitis:
Staphylococcus epidermidis (34.69%); microbial associations: Streptococcus agalactiae + Escherichia coli (32.65%) and Staphylococcus saprophyticus + Streptococcus
agalactiae + Escherichia coli (30.61%); Staphylococcus haemolyticus (2.05%). Microorganisms isolated from the milk of mastitis-affected cows were susceptible
to the following antimicrobials: Escherichia coli to cefotaxime (28.00 + 2.00 mm) and ceftriaxone (27.50 + 0.35 mm); Staphylococcus epidermidis, Staphylococcus
haemolyticus, Staphylococcus saprophyticus to cefotaxime (35.50 + 0.18 mm) and amoxicillin (35.10  0.35 mm); Streptococcus agalactiae to tetracycline
(27.60 £ 1.17 mm) and gentamicin (26.40 = 0.99 mm). Metabolic disorders were observed in cows with mastitis. The albumin-globulin ratio was reduced (0.41),
which is typical for various inflammatory processes; and a low albumin levels (29.00 + 0.89%) suggested a decreased protein synthesis in hepatocytes. A moderate
increase in gamma globulins (47.60 + 1.05%) was associated with stimulation of the phagocytic mononuclear system. Water and mineral metabolism disorders
were confirmed by low levels of calcium (1.80 + 0.03 mmol/L) and magnesium (0.70 + 0.02 mmol/L), which is a sign of many pathological conditions, and is
associated with heavy lactation. Calcium-phosphorus ratio was reduced (0.82). Hematological indicators suggested hypochromic anemia (hemoglobin level —
100.60 + 1.28 g/L, globular value — 0.60 + 0.01). The leukogram was indicative of lymphocytopenia (36.90 + 2.60%) and neutrophilia (rod-shaped neutrophils —
1.80 £ 0.13%, segmented neutrophils — 51.80  2.51%).
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MeTabonuueckue 0c0beHHOCTI U MUKPOGIIOPA MONOKa
npu MacTuTax y KopoB AMypcKoii 06iacTu

M. E. OctakoBa', 0. C. Wynbra', B. K. Upxuna', K. C. Kocuybina?, H. C. Tonaiigo’
T QIBHY «[lanbHeBOCTOUHbIN 30HaNbHBIil HayUHO-UCCNef0BATENbCKMI BeTepuHapHbiil uHcTUTYT» (OTBHY ans3HIUBM), r. bnaroBeLueHck, Poccus
2(rb0Y BO «[lanbHeBoCTOUHbIii rocynapcTBeHHbIi arpapHblii yHuBepcue» (Orb0Y BO fanbHesoctouHbiii FAY), r. bnaroBeLueHck, Poccus

PE3IOME

JddeKTUBHOE BefeHIe MONIOYHOr0 CKOTOBOACTBA HEPA3PbIBHO (BA3AHO C MOJyY€HMEM MOMOKA BbICOKOTO CAHUTAPHOTO KauecTBa, OAHOIA 13 MPUYMH CHIKEHNA
NpOU3BOCTBA KOTOPOTO ABNAIOTCA MACTUTI. Lienb paboTbl 3akntouanach B MccneoBaHUM MUKPOGUONOTAYeCKoro Npoduns MoNoKa, OnpedeneHui yyBCTBUTENb-
HOCTY BblA€NEHHbIX MUKPOOPraHU3MOB K aHTUOIOTUKAM 1 U3yYeHM MeTabonnyeckux ocobeHHoCTelt npu MacTuTax y kopos AMypckoil o6nactu. B xnBoTHoBOA-
yeckux xo3aicTBax AMypckoii 06nacTvt B npobax Monoka ot 60/bHbIX MacTUTOM KopoB B 34,69% cnyuaes Bulanany Staphylococcus epidermidis; 8 32,651 30,61%
npo6 06HapyMBanu accounaLmm MIUKpOOpraHu3MoB: Streptococcus agalactiae + Escherichia coli n Staphylococcus saprophyticus + Streptococcus agalactiae +
Escherichia coli cootBeTcTBEHHO; fona Staphylococcus haemolyticus coctaBuna 2,05%. BbigenexHble U3 MonoKa 0T 60/1bHbIX MacTUTOM KopoB Escherichia coli 6binn
uyBCTBUTENbHDI K LiedoTakcumy (28,00 = 2,00 Mm) u Liedtpuakcony (27,50 + 0,35 mm); Staphylococcus epidermidis, Staphylococcus haemolyticus, Staphylococcus
saprophyticus — k uedotakcumy (35,50 0,18 Mm) v amokcuumnanky (35,1 £ 0,35 mm); Streptococcus agalactiae — x Tetpaunknuty (27,60 + 1,17 Mm) 1 renTa-
MULMHY (26,40 £ 0,99 MMm). Y 60NIbHBIX MAaCTUTOM KOPOB OTMeYany HapyLueHna MeTabonn3ma. bbin cHinkeH anbbymuH-rnobynuHoBblit Koddduument (0,41),
4T XapaKTepHo AnA BOCNANUTENbHbIX NPOLECCOB Pa3NNYHOI NOKANM3aLMK, @ HU3KNIl ypoBeHb anbbymuHoB (29,00 + 0,89%) cBUAETENLCTBOBAN O CHINKEHUN
MPOTEMHCUHTETUYECKOI QYHKLMM renaToLuToB. YMepeHHoe yBennueHue ramma-rmo6ynuHos (47,60 + 1,05%) 6bino (BA3aHO ¢ pa3ppaxeHuem cuctembl daro-
LMTUPYIOLLMX MOHOHYKeapoB. HapywieHna BoAHO-MUHepanbHoro 0bmeHa xapakTepu3oBanuch Hu3kum ypoHem Kanbuua (1,80 £ 0,03 mmonb/n) u Martua
(0,70 £ 0,02 Mmonb/n1), UTO OTMEUAETCA MPU MHOFX NATONOMMYECKMX COCTOAHMAX, a TaKXKe NP ycuneHHoi nakTaumn. CooTHowweHue kanbuma u ocdopa bbino
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cHkeHo (0,82). fematonoruyeckie nokasatenu CBUAeTeNbCTBOBANM O FUNOXPOMHOI aHeMuy (ypoBeHb remornobuHa — 100,60 + 1,28 r/n, LeToBOrO MoKa-
3atena — 0,60 + 0,01). Jleikorpamma yka3biBana Ha aumdoumtonenuio (36,90 + 2,60%) n Helitpodunuto (nanoukosnepHbix Helirpodunos — 1,80 + 0,13%,

CermeHToAZepHbIX HeitTpodunos — 51,80 +£2,51%).

KntoueBbie cnoBa: Amypckas 061acTb, MacTuT, KpynHblii poraTblii CKOT, MONIOYHAs Xene3a, YUI0BHO-NaToreHHble MIKPOOPraHU3Mbl, MUKpobUonoryeckoe

nccnegioBaHue, aHTUOMOTHKM, reMaTonornyeckme nccnefoBaHna

[ina untupoanua: Ocrakosa M. E., Wynbra U. C., Upxuna B. K., Kocuupina K. C., fonaiigo H. C. Metabonuyeckue ocobeHHOCTM U MUKpodnopa Monoka npu Ma-
TUTax y KopoB Amypckoii 06nactu. Bemepurapus ce2o0Hs. 2023; 12 (3): 228-232. DOI: 10.29326/2304-196X-2023-12-3-228-232.

KoHdnukr unTepecos: ABTOpbI 3aABAAKT 06 OTCYTCTBIM KOHGANKTA UHTEPECOB.

[ina koppecnonpenuymnn: Octakoa Mapuna EBrexbesHa, 4okTop 6uonoruyeckux Hayk, goueHt, aupektop OTBHY Jlanb3HUBI, 675000, Poccus, Amypckas obn.,

r. bnaroseueHck, yn. CeepHas, 112, e-mail: dalznividv@mail.ru.

INTRODUCTION

The effective management practices of dairy farming
are inextricably linked with the production of high quality
milk, while the mastitis is one of the causes of reductions
in milk yields and quality [1-3]. The disease can develop
during all periods of the cow’s udder functionality, but
most often during lactation (36%) and drying off (23%).
The critical periods include a dry period (16%) and a period
immediately after calving (25%) [4].

Microorganisms can enter the mammary gland using
different ways: galactogenic (most often), hematogenic
and lymphogenic ways [5]. The galactogenic infection of
the mammary gland with microorganisms occurs in high
yielding dairy cows suffering from metabolic disorders and
decreased immunity.

Feeding and maintenance conditions contribute to
the bacterial manifestation of pathogenic and oppor-
tunistic microorganisms most often detected in case
of mastitis: Staphylococcus aureus, Staphylococcus xylosus,
Staphylococcus epidermidis, Streptococcus dysgalactiae,
Streptococcus uberis, Escherichia coli, Pseudomonas aeru-
ginosa [1, 6-11].

Different generations of antibiotics are used to treat
mastitis in cattle, but their misuse can lead to antimicro-
bial resistance [1].

Metabolomic analysis of cows with mastitis, hemato-
logical tests, bacteriological test of milk and antimicrobial
susceptibility testing will contribute to correct and timely
determination of treatment strategy.

The aim of the work is to study the microbiological pro-
file of milk, the susceptibility of microorganisms to anti-
biotics and metabolic features in cows with mastitis in
the Amur Oblast.

MATERIALS AND METHODS

The experiments were performed in livestock farms of
the Amur Oblast using tie-stall housing. 84 milk samples
from 21 Holstein cross-bred cows were tested during lac-
tation (2-4 lactations).

Samples of alveolar milk were taken from each quarter
of the udder using sterile procedure for testing. The pre-
liminary diagnosis of mastitis and differentiation by types
of mastitis was made using the rapid test-kit “Masttest”
(LLC NPP “Agrofarm”, Russia).

The bacteriological test was performed in accordance
with the “Manual on the diagnosis, treatment and pre-
vention of mastitis in cows”’, “Recommended practices
of bacteriological test of cow milk and udder secretion”,
GOST 32901-2014 “Milk and dairy products. Methods
of microbiological testing™.

Kessler and Endo media were used to isolate and iden-
tify E. coli. Smears from the isolated colonies were Gram
stained. When staphylococci were detected in smears,
the isolated culture was checked for catalase activity (gas
production in response to hydrogen peroxide). To isolate
streptococci from milk, a Kartashova solid medium was
used. Streptococci were differentiated from staphylococci
by the presence of catalase activity.

The susceptibility of bacteria to the following antimicro-
bials was tested on solid nutrient media using disc diffu-
sion* susceptibility test: ampicillin, amoxicillin, novobiocin,
neomycin, benzylpenicillin, cefotaxime, kanamycin, ceftri-
axone, doxycycline, polymyxin, gentamicin, tetracycline.

Blood was taken from the caudal vein and stabilized
with heparin for hematological testing. Metabolic panel
serum tests were performed using StatFax 1904+R photo-
meter (Awareness Technology, Inc., USA) and a set of re-
agents manufactured by company “Vital Development
Corporation” (Russia). Hematological tests were performed
according to generally accepted methods.

All experiments were carried out in strict accordance
with the European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Sci-
entific Purposes (ETS No. 123).

Statistical processing of the results was performed
by standard methods using the MS Excel software package.

" Manual on the diagnosis, treatment and prevention of mastitis in cows:
approved by the Ministry of Agriculture and Food of the Russian
Federation on 30.03.2000 No. 13-5-2/1948. Available at: http://gost.
gtsever.ru/Data2/1/4293732/4293732518.htm.

2 Recommended practices of bacteriological test of cow milk and udder
secretion: approved by the USSR Ministry of Agriculture on 30.12.1983.
No. MU 115-69. Available at: https://standartgost.ru/g/MY_115-69.

3 GOST 32901-2014 Milk and dairy products. Methods of microbiological
testing. Available at: https://docs.cntd.ru/document/1200115745.

4 Antimicrobial susceptibility test: guidelines. Moscow: Federal Center
of State Sanitary and Epidemiological Supervision of the Ministry

of Health of Russia; 2004. 91 p. Available at: https://files.stroyinf.ru/
Data2/1/4293754/4293754463.pdf.
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RESULTS AND DISCUSSION

58.33% samples showed a clot of various densities
following the reaction of “Masttest” surfactant (sulfonol)
with the somatic cell nuclear DNA, which was indicative of
the udder inflammation. The interactions of the milk mix-
ture with the diagnosticum differed and gave the following
results: 36.90% — inconclusive; 5.95% (+), 15.48% (++) — po-
sitive; 41.67% samples showed no reaction (negative result).

The udder examination revealed that most of-
ten (28.57%) the inflammatory process was localized in
the posterior lobes of the udder. Lesions of the anterior left
lobes (24.49%) came second, the affected anterior right
lobes (18.37%) came third.

The greatest lesions (++ according to“Masttest” results)
were found in the udder posterior lobes: 57.14% - in the
left and 35.71% — in the right lobe.

The CFU/g value in the affected udder lobes
[(34.70 + 2.46) x 10°, n = 49] differed significantly
(p <0.001) from the CFU/g value in the healthy udder lobes
[(15.40 £ 0.86) x 10°, n = 35].

Milk samples from cows with mastitis revealed:
1) Staphylococcus epidermidis (34.69%); 2) microbial associ-
ations Streptococcus agalactiae + Escherichia coli (32.65%)
and Staphylococcus saprophyticus + Streptococcus agalac-
tiae + Escherichia coli (30.61%); 3) Staphylococcus haemo-
lyticus (2.05%).

The antimicrobial susceptibility test showed the high-
est susceptibility to the following antimicrobials (n = 24):
Escherichia coli to cefotaxime (28.00 + 2.00 mm, p < 0.001)
and ceftriaxone (27.50 + 0.35 mm, p < 0.001); Staphylo-
coccus epidermidis, Staphylococcus haemolyticus, Staphy-
lococcus saprophyticus to cefotaxime (35.50 + 0.18 mm,
p < 0.001) and amoxicillin (35.10 £ 0.35 mm, p < 0.001);
Streptococcus agalactiae to tetracycline (27.60 £ 1.17 mm,
p < 0.001) and gentamicin (26.40 + 0.99 mm, p < 0.001).

Metabolic panel blood test showed increased levels
of total protein (94.70 £+ 0.75 g/L, p < 0.001) and gam-
ma globulins (47.60 £ 1.05%, p < 0.001); decreased
albumins (29.00 £+ 0.89%, p < 0.001) and alpha globu-
lins (10.60 £ 0.72%, p < 0.001). The levels of beta globu-
lin (12.80 +0.69%), urea (4.40 = 0.10 mmol/L) and creatinine
(67.10 £ 0.87 pmol/L) were within physiological limits. The
albumin-globulin ratio was reduced to 0.41 (limits 1.2-1.8).

Bilirubin levels (8.50 £ 0.44 pmol/L, p < 0.001) exceeded
the normal limits, the aminotransferase activity (ALT and
AST, 21.50 + 0.61 and 97.40 + 8.48 units/L respectively)
was within physiological limits, and glucose concentra-
tion (1.00 £ 0.02 mmol/L, p < 0.001) was low.

Water and electrolyte metabolism analysis
showed that against the normal values of phospho-
rus (2.20£0.04 mmol/L) and potassium (4.50 + 0.06 mmol/L),
the levels of calcium (1.80 + 0.03 mmol/L, p < 0.001) and
magnesium (0.70 + 0.02 mmol/L, p < 0.001) were de-
creased. The calcium and phosphorus ratio was 0.82.

Hematological tests revealed increased red blood
cells [(8.80 + 0.14) x 10'%/L, p < 0.001], low hemoglo-
bin levels (100.60 + 1.28 g/L, p < 0.001) and color in-
dex (0.60£0.01, p < 0.001), which suggested anemia. White
blood cells [(7.70 + 0.40) x 10%/L, p < 0.001] were within
physiological limits, but the leukogram showed decreased
lymphocytes (36.90 + 2.60%, p < 0.001) and rod-shaped
neutrophils (1.80 £ 0.13%, p < 0.001), as well as higher seg-
mented neutrophil levels (51.80 £ 2.51%, p < 0.001).

As a result of the tests performed, it was found that
the following microorganisms are identified in milk of cows
with mastitis: Staphylococcus haemolyticus, Staphylococcus
epidermidis, Staphylococcus saprophyticus, Streptococcus
agalactiae and Escherichia coli, which is consistent with
the publications of other researchers [12-16].

Milk of cows with mastitis contained one representative
of opportunistic microbiota (Staphylococcus epidermidis —
34.69% and Staphylococcus haemolyticus — 2.05%) and also
microbial associations (Streptococcus agalactiae + Esche-
richia coli — 32.65% and Staphylococcus saprophyticus +
Streptococcus agalactiae + Escherichia coli — 30.61%).

During their lifetime the isolated staphylococci and
streptococci, depending on the type of secreted toxins,
damage the membranes of erythrocytes, leukocytes, he-
patocytes, cardiomyocytes, connective tissue cells; they
suppress phagocytosis and dissolve torus demarcationis
fibrin in the process of inflammation; disturb osmotic pres-
sure and facilitate cell lysis; separately and together with
enterobacteria they can cause exogenous infections [17].

The susceptibility testing of microorganisms isolated
from milk of cows with mastitis revealed that the largest
zones of inhibition of enterobacteria and staphylococci
were formed in response to cefotaxime, and streptococci
were sensitive to tetracycline and gentamicin. Therefore,
in case of mammary gland inflammation caused by micro-
bial associations, it is necessary to use several antimicro-
bials.

The analysis of protein metabolism in cows with mas-
titis showed lower albumin-globulin ratio (0.41), which is
consistent with various inflammatory processes, and a low
level of albumins (29.00 + 0.89%) suggested a decrease in
the protein synthesis in hepatocytes. A moderate increase
in gamma globulins (47.60 + 1.05%) was associated with
stimulation of the phagocytic mononuclear system [18].

Disorders in water and mineral metabolism were cha-
racterized by low levels of calcium and magnesium, which
is characteristic for many pathological conditions, as well
as for heavy lactation. Calcium-phosphorus ratio, equal
t0 0.82, is typical for cows in dry period. For lactating cows,
this value should be 1.2-1.8 [18].

General blood test showed hypochromic anemia, lym-
phocytopenia and neutrophilosis in animals, which is ty-
pical for inflammatory processes [19].

CONCLUSION

In livestock farms of the Amur Oblast, Staphylococcus
epidermidis was detected in 34.69% of milk samples from
cows with mastitis; microbial associations were revealed
in 32.65 and 30.61% of samples: Streptococcus agalactiae +
Escherichia coliand Staphylococcus saprophyticus + Strepto-
coccus agalactiae + Escherichia coli, respectively; Staphylo-
coccus haemolyticus was detected in 2.05% of samples.

Escherichia coli isolated from milk of mastitis-affected
cows were sensitive to cefotaxime and ceftriaxone; Sta-
phylococcus epidermidis, Staphylococcus haemolyticus,
Staphylococcus saprophyticus to cefotaxime and amoxicil-
lin; Streptococcus agalactiae to tetracycline and gentamicin.

Metabolic disorders were observed in cows with mas-
titis. The albumin-globulin ratio was reduced, which sug-
gests the development of inflammatory processes, and
low albumin levels were indicative of impaired protein
synthesis in hepatocytes. A moderate increase in gamma
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globulins was associated with stimulation of the phago-
cytic mononuclear system. Disorders in water and mineral
metabolism were characterized by low levels of calcium
and magnesium, which is characteristic for many patho-
logical conditions, as well as for heavy lactation. Calcium-
phosphorus ratio was low.

Hematological indicators suggested hypochromic ane-
mia, and the leukogram was indicative of lymphocytope-
nia and neutrophilia.

REFERENCES

1. Artem'eva O. A., Nikanova D. A., Kotkovskaya E. N.,
Gladyr’ E. A., Dotsev N. A., Zinovieva A. V. Antibiotic-
resistance profile of Staphylococcus aureus strains isolated
from milk of high yield cows in Central Russia. Agricultural
Biology. 2016; 51 (6): 867-874. DOI: 10.15389/agrobiolo-
gy.2016.6.867eng.

2.SychevaT.S., Drozd M. N., Usevich V. M. The influence
polymineral feed additive on the prevention of mastitis
in cows. Molodezh’ i nauka. 2017; 6: 119. EDN: YMGVEJ.
(in Russ.)

3. Gryazneva T. N, Karabanov S. Y., Reshetnikova D. G.,
Sidorenkova M. S., Bogdanova A. A. Effectiveness of thera-
peutic and preventive measures when improving
the health of livestock farms from bacterial infections with-
out the use of antibiotics. Izvestiya Orenburg State Agrari-
an University. 2021; 1 (87): 192-196. DOI: 10.37670/2073-
0853-2021-87-1-192-196. (in Russ.)

4. 1I'’kiv N. Mastit korov: problema, kotoroi mozhno
upravlyat’ = Mastitis in cows: a problem that can be ma-
naged. Effektivnoe zhivotnovodstvo. 2022; 3 (178): 84-89.
EDN: GKCZWSB. (in Russ.)

5. Kletikova L. V., Mannova M. S., Yakimenko N. N. Meta-
bolic changes in cows during mastitis and their dynamics
in sorption therapy background. Bulletin of KrasSAU. 2021;
(7): 135-142. DOI: 10.36718/1819-4036-2021-7-135-142.
(in Russ.)

6. Kosterin D. Yu., lvanov O. V., Petrova Yu. F.,
Aligadzhiev M. G., Melnikova L. E. The research of cow milk
microflora in different forms of mastitis. Herald of Agroin-
dustrial Complex of Upper Volga Region. 2020; 4 (52): 40-43.
DOI: 10.35694/YARCX.2020.52.4.008. (in Russ.)

7. Gordeeva . V., Botnikova N. M., Kuznetsov A. V.,
Kuz'minykh A. A, Tebekin A. B. Mikroflora moloka pri ost-
rom techenii mastita u korov = Milk microbiota of cows
with acute mastitis. Veterinary Pathology. 2006; (1): 21-25.
EDN: NZATRP. (in Russ.)

8. Iskandarova S. S., Fedorov A. I, Iskandarov M. I., Ez-
dakova I. Y., Albertyan M. P. A new direction of scientific
research in treatment of mastitis in milk animals. Vete-
rinaria i kormlenie. 2018; 4: 15-18. DOI: 10.30917/ATT-
VK-1814-9588-2018-4-5. (in Russ.)

9. Skogoreva A. M., Manzhurina O. A., Popova O. V.
Epizootology and infectious diseases: on the treatment
of subclinical mastitis in cows. Veterinarno-sanitarnye
aspekty kachestva i bezopasnosti sel’skokhozyaistvennoi
produktsii: materialy IV Mezhdunarodnoi nauchno-prak-

ticheskoi konferentsii (20 dekabrya 2019 g.) = Veterinary and
sanitary aspects of agricultural product quality and safety:
Proceedings of the IV International Scientific and Practical
Conference (December 20, 2019). Voronezh: Voronezh SAU;
2020; 189-191. EDN: LRJDOP. (in Russ.)

10. Gorbatov A.V., Sokolova N. A., Loschinin M. N. Viru-
lence factors of streptococci and staphylococci and specific
prevention of mastitis of cows. Russian Journal “Problems
of Veterinary Sanitation, Hygiene and Ecology”. 2019; 4 (32):
428-433. DOI: 10.25725/vet.san.hyg.ecol.201904014.
(in Russ.)

11. Semina L. K., Avduevskaya N. N., Skulyabina Z. A,,
Voroshilova T. G., Baldysheva G. A. Indication of coccal
microflora of the udder secretion of cows with mastitis.
Russian “Journal Problems of Veterinary Sanitation, Hygiene
and Ecology”. 2018; 3 (27): 56-60. DOI: 10.25725/vet.san.
hyg.ecol.201803010. (in Russ.)

12.Isakova M. N., Sivkova U.V., Ryaposova M. V., Shkura-
tova I. A, Lysov A. V. Quality profile of milk from high pro-
ducing dairy cows vaccinated against mastitis. Veterinary
Science Today. 2020; (4): 255-260. DOI: 10.29326/2304-
196X-2020-4-35-255-260.

13. Djavadov E. D., Stekolnikov A. A., Ladanova M. A,,
Novikova O. B. Microflora released in mastitis and deter-
mination of its sensitivity to antibacterial drugs. Inter-
national Bulletin of Veterinary Medicine. 2021; 1: 13-17.
DOI: 10.17238/issn2072-2419.2021.1.13. (in Russ.)

14. Filatova A. V., Tshivale B. M., Fedotov S. V., Avdeen-
ko V.S., Klimov N.T. Infectious factor in the etiology of mas-
titis in highly productive lactating cows. Transactions of the
Educational Establishment “Vitebsk the Order of “the Badge of
Honor” State Academy of Veterinary Medicine”. 2022; 58 (4):
86-91.DOI: 10.52368/2078-0109-2022-58-4-86-91. (in Russ.)

15. Rudenko P. A., Rudenko A. A., Vatnikov Y. A. Mic-
robial landscape in cows mastitis. Vestnik of Ulyanovsk
State Agricultural Academy. 2020; 2 (50): 172-179.
DOI: 10.18286/1816-4501-2020-2-172-179. (in Russ.)

16. Shevchenko A. A, Litvinova A. R., Chernykh O. Yu.,
Ukraina E. R. Dissemination of bacterial infections of large
horned cattle in the Krasnodar Region and their prophy-
laxis. Proceedings of the Kuban State Agrarian University.
2018; 70: 136-141. DOI: 10.21515/1999-1703-70-136-141.
(in Russ.)

17. Borisov L. B. Medical microbiology, virology, immu-
nology: training manual. 4" ed. supplemented and revised.
Moscow: Meditsinskoe informatsionnoe agentstvo; 2005.
736 p. (in Russ.)

18. Methods of veterinary clinical laboratory diagnos-
tics: guidebook. Ed. by I. P. Kondrakhin. Moscow: KolosS;
2004. 520 p. (in Russ.)

19.Kamyshnikov V.S. Clinical and biochemical laborato-
ry diagnostics: guidebook. 2 volumes. Vol. 1. 2" ed. Minsk:
Interpresservis; 2003. 495 p. (in Russ.)

Received 06.06.2023
Revised 05.07.2023
Accepted 11.08.2023

INFORMATION ABOUT THE AUTHORS / UHOOPMALLUA 06 ABTOPAX

Marina E. Ostyakova, Doctor of Science (Biology), Associate
Professor, Director, FSBSI FEZRVI, Blagoveshchensk, Russia;
https://orcid.org/0000-0002-2996-0991, e-mail: dalznividv@mail.ru.

OcrakoBa MapuHa EBreHbeBHa, JOKTOP 6MONOTNYECKNX HaYK,
nouenT, anpektop O®IBHY Oanb3HWBW, r. BnaroseweHck, Poccus;
https://orcid.org/0000-0002-2996-0991, e-mail: dalznividv@mail.ru.

VETERINARY SCIENCE TODAY. 2023; 12 (3): 228-232 | BETEPUHAPUA CETOAHA. 2023; 12 (3): 228-232 231



232

ORIGINAL ARTICLES | VETERINARY MICROBIOLOGY OPUTMHATNBHBIE CTATbY | BETEPUHAPHAA MIUKPOBUONOTUA

Irina S. Shulga, Candidate of Science (Biology), Leading
Researcher, FSBSI FEZRVI, Blagoveshchensk, Russia;
https://orcid.org/0000-0003-2514-3879, e-mail: dalznividv@mail.ru.

Vera K. Irkhina, Researcher, FSBSI FEZRVI, Blagoveshchensk,
Russia; https://orcid.org/0000-0003-4553-7189,

e-mail: dalznividvemail.ru.

Ksenia S. Kositsyna, Postgraduate Student, FSBEI HE Far
Eastern SAU, Blagoveshchensk, Russia;

https://orcid.org /0009-0005-6247-0280,

e-mail: kseniya-kos1997@yandex.ru.

Natalya S. Golaydo, Researcher, FSBSI FEZRVI, Blagoveshchensk,
Russia; https://orcid.org/0000-0002-1439-5125,

e-mail: dalznividve@mail.ru.

LWynbra MpuHa CraHncnaBoBHa, KaHAMAAT Gronornyecknx
HayK, BeAylwuin HayuHbil coTpyaHuk OTbHY Janb3HWBWU,
r. bnaroseleHck, Poccus; https://orcid.org/0000-0003-2514-3879,
e-mail: dalznividv@mail.ru.

MpxunHa Bepa KoHCTaHTMHOBHA, HAay4HbIl COTPYAHUK
OrbHY Oanb3HWBW, r. BnaroselyeHck, Poccus;
https://orcid.org/0000-0003-4553-7189, e-mail: dalznividv@mail.ru.

Kocuuybina Kcenna CepreesHa, acnupaHt OI60Y BO [anbHe-
BOCTOYHbIN [AY, . BnaroseweHck, Poccus;
https://orcid.org/0009-0005-6247-0280,

e-mail: kseniya-kos1997@yandex.ru.

fonaipo Hatanba CepreeBHa, Hayu4Hbll COTPYAHUK
OrbHY Oanb3HWBW, r. BnaroseleHck, Poccus;
https://orcid.org/0000-0002-1439-5125, e-mail: dalznividv@mail.ru.

VETERINARY SCIENCE TODAY. 2023; 12 (3): 228-232 | BETEPUHAPUA CEFOJHA. 2023; 12 (3): 228-232



