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SUMMARY

Bacterial and fungal contamination of the semen collected in production environment largely depends on the sanitary conditions of its collection as well as on
the bacteria carrier state in breeding bulls. Since antimicrobials contained in the diluent used during semen product cryopreservation do not allow an objective
assessment of semen contamination, a microbiological testing of fresh undiluted bull semen was carried out at the AO “Krasnoyarskagroplem” breeding estab-
lishment to identify the contamination source. The isolated opportunistic microorganism cultures were tested for their susceptibility to antibiotics for the purpose
of effective treatment of bacteria carriers. The experiment was performed at the Department for Epizootiology, Microbiology, Parasitology and Veterinary and
Sanitary Expertise of the Institute of Applied Biotechnology and Veterinary Medicine of the FSBEI HE “Krasnoyarsk State Agrarian University” and at the Veterinary
Laboratory of the AQ “Krasnoyarskagroplem”in 2017 and 2018. Semen was collected in accordance with GOST 32222-2013 and tested for veterinary and sanitary
parameters according to GOST 32198-2013. Isolated microorganism cultures were tested for their susceptibility to antibiotics with disc-diffusion method according
to the Methodical Guidelines 4.2.1890-04“Testing of microorganisms for their susceptibility to antimicrobials” using discs containing eight antimicrobials. Analysis
of microbiological test results showed that semen was rejected for sanitary reasons at the breeding establishment due to isolation of the following opportunistic
microorganisms: Pseudomonas aeruginosa (6.4% samples) and Proteus vulgaris (8.5% sample) in 2017 and Pseudomonas aeruginosa (2.4% samples) in 2018.
Other test parameters (total microbial count, coliform count) were within admissible limits. No anaerobes and pathogenic fungi were detected. Four Pseudomonas
aeruginosa isolates and three Proteus vulgaris isolates recovered during the test have demonstrated susceptibility to ciprofloxacin that can be used for etiotropic
treatment of bulls identified as bacteria carriers.
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PE3IOME

KoHtamunauma 6akTepuamm u rpubamu cnepmbl, noyyeHHoli B NPOU3BOACTBEHHDBIX YCOBUAX, BO MHOrOM 3aBUCUT OT CAHUTApHbIX YCIIOBMI NpU ee nony-
YeHIM, a Takxe 0T 6aKTepUOHOCMTeNbCTBa BbIKOB-Npon3BoAuTENeil. Tak Kak Hanuuye aHTGaKTepUaNbHbIX NPenapaTos, BXOAALLMX B COCTaB pa3baBuTens npu
KPUOKOHCepBaLy cnepMonpoayKLyi, He N03BONAET 06bEKTUBHO OLieHUTb CTeneHb ee 06ceMeHeHNs, ANA YCTaHOBNEHIA UCTOYHIKA KOHTaMUHaLWY 6bino npo-
Be/leHo MUKpo6U1oNoriyeckoe Mccef0BaHme CBeXenonyueHHoil HepasbasneHHoIi cnepmbl 6bIKOB Ha nnemeHHoM npeanpuatun AQ «KpacHoApckarponnem.
[ina 3¢deKTnBHOrO NeyeHna b6akTepuoHocuTenel onpeaensnn YyBCTBUTENbHOCTb BbIAENEHHDBIX KYNbTYp YCNOBHO-NATOreHHbIX MUKPOOPTaHU3MOB K aHTUOMO-
TUKaM. JKcnepumeHT BbinoHeH B 2017 1 2018 rr. Ha 6a3e Kadezpbl INU300TONOTIAM, MUKPOOMONOTIAM, NAPA3UTONOTN 1 BETEPUHAPHO-CAHUTAPHOI IKCMEPTI3bI
WHCTUTYTa NPUKNaBHOI BMoTeXHONOTM U BeTepuHapHoii MeanumHbl OTBOY BO KpacHoapckuii TAY 1 BeTepuHapHoii nabopatopun AQ «KpacHoApckarponnem».
Cnepmy ot6upanu B cootBetcTBIm ¢ [OCT 32222-2013, BeTepuHAPHO-CaHUTAPHBI KOHTPOb MaTepuana nposogunu no FOCT 32198-2013. YyBCTBUTENBHOCTD
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K aHTU6MOTMKaM BbleNeHHbIX KyNbTyp MIKPOOPraHn3MoB onpeaenany Ancko-auddy3noHHbIM MeTOAOM COrNacHo MeToanueckum ykasaxuam MYK 4.2.1890-04
«OnpegeneHue yyBCTBUTENHOCTM MUKPOOPTaHU3MOB K aHTUOaKTepUanbHbIM Npenapatam» ¢ MCnob30BaHNeM AUCKOB, COAEpXaLLMX BOCEMb Npenaparos.
AHanu3 pe3ynbTatoB MUKpo6UONoruyeckix necneioBaHuil nokasan, uto BbIGPakoBKa cnepmbl Mo CAHUTApHBIM NOKA3aTeNAM Ha neMeHHOM NpeanpUATUI Npo-
WCXO[MNA 33 CYeT BbIeNeHIA YCTIOBHO-NATOreHHbIX MUKPOOPraHu3moB: B 2017 1. — cuHerHoiiHoi nanouku (6,4% npo6) u npotes (8,5% npo6); 8 2018 1. — cue-
THOIAHOIA Nanouky (2,4% o6paswos). OcTanbHble nokasateny (obLuee MUKPOBHOE YNCIO U KOAN-TUTP) HAXOAUANCH B NPeAenax AONyCTUMOI HOpMbI. AHapo6bI
1 natoreHHble rpubbl 06HapyeHbl He Obin. YeTbipe BbiaeneHHbix B 2017—-2018 rr. n3onata Pseudomonas aeruginosa v Tpu u3onsta Proteus vulgaris npossunm
UyBCTBUTENbHOCTb K LIUNPOGAOKCALMHY, KOTOPbIIt MOXHO UCMOb30BATb 1A STUOTPOMHON Tepanuy 6bIKOB B Cyyae YCTaHOBNEHMA Y HUX 6aKTepUOHOCUTENbCTRA.

KnioueBbie cnoBa: 6bIKI/I-I'Ip0VI3B0£|I/ITEJ1I/I, (BeXenony4yeHHaa cnepma, KOHTAMUHaLUWA, ﬁaKTEpVIOHOCI/ITEHbCTBO, YCNOBHO-NATOT€HHbIE MUKPOOPraHU3Mbl,
YyBCTBUTENbHOCTb K aHTUbnoTUKaM
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AuTeneil Ha nnemnpeanpuATAn. Bemepurapus ce200ns. 2022; 11 (4): 303—308. DOI: 10.29326/2304-196X-2022-11-4-303-308.
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INTRODUCTION

Dairy cattle farming is a priority sector in the livestock
industry of the Krasnoyarsk Krai and defines its successful
development. The best cattle gene pool of the world, out-
standing stud bull genotypes are currently used for ani-
mal reproduction in the Krai livestock industry owing to
development of semen collection, cryoconservation and
artificial insemination technology [1, 2].

At the breeding establishment, the high priority is given
to control of donor bull semen for quality [3].

Bacterial and fungal etiological agents transmitting
with semen and responsible for infectious diseases in pa-
rent population pose a danger during artificial insemina-
tion [4-12].

Bacterial and fungal contamination of the semen col-
lected in production environment largely depends on sa-
nitary conditions during the semen collection as well
as bacteria carrier state of breeding bulls [3, 13, 14].

Special media containing antimicrobials are added
to the semen to maintain its fertilizing ability for a long
time [15-17]. Previous studies showed that antimicrobial
components contained in the diluent used during cryo-
conservation not always inactivate all contaminants that
resulted in rejection of already cryoconserved semen [18].

Since presence of antimicrobials does not allow an ob-
jective assessment of semen contamination, a microbio-
logical testing of fresh undiluted bull semen was carried
out at the AO “Krasnoyarskagroplem” breeding establish-
ment to identify the contamination source.

The test objectives were as follows:

1. Analysis of results of microbiological tests of semen
for the purpose of the semen veterinary and sanitary as-
sessment.

2.Tests of the isolated microorganism cultures for their
susceptibility to antimicrobials.

Recently, rise in antimicrobial resistance of infectious
agents has been reported in the Russian Federation, as
well as throughout the world, that results in microorga-
nism survival during etiotropic therapy.

Currently, it is one of the serious threats to health. Im-
proper use of antibiotics accelerates this process making
more and more infectious diseases very difficult to treat,
that is associated with a long course of the disease and an
increased economic costs.

The main factors contributing to the development of
antibiotic resistance of microorganisms are as follows: un-
justified prescribing of antibiotics for the treatment of mild
diseases; use of broad-spectrum drugs instead of available
drugs with a narrow spectrum of action; prescribing drugs
without taking into account the etiological spectrum
of pathogens and their susceptibility.

Surveillance of antimicrobial resistance spread is a stra-
tegic task in veterinary field. Phenotypic (conventional)
and molecular genetic methods are used for assessment
of microorganism resistance to antimicrobials [19].

There is AMRmap database in Russia that contains data
on monitoring of microorganisms for their antimicrobial
resistance.

MATERIALS AND METHODS

The experiment was performed at the Department
for Epizootiology, Microbiology, Parasitology and Vete-
rinary and Sanitary Examination of the Institute of Ap-
plied Biotechnology and Veterinary Medicine of the
FSBEI HE “Krasnoyarsk State Agrarian University” and at
the Veterinary Laboratory of the AO “Krasnoyarskagro-
plem”in 2017 and 2018. Microbiological tests were carried
out at the Veterinary Laboratory of the AO “Krasnoyarsk-
agroplem”.

Holstein, Red-and-White, Black-and-White, Simmenthal,
Hereford and Aberdeen-Angus breeding bulls were tested.

Fresh semen (141 samples) collected from the breeding
bulls was tested. The semen was collected aseptically, one
ejaculate from each bull in a sterile tube in accordance
with GOST 32222-2013 “Products for Reproduction. Se-
men. Methods for Semen Collection”[20].

The semen quality was tested for the following ve-
terinary and sanitary parameters: total viable count -
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microbial count in 1 cm?® (CFU/cm3), coliform count (coli-
titre) in 1 cm3; presence of pathogenic, opportunistic
microorganisms and anaerobes.

Total microbial count (TMC) in 1 cm? was determined
by inoculation of the semen at two dilutions (1:10 and
1:1,000) onto meat-peptone agar (MPA), one dilution per
four dishes examined with two-layer agar plate method.
Coliform count was determined by inoculation of the se-
men samples onto Bilur's medium for mannitol fermenta-
tion caused by coliforms. Results were assessed based on
medium colour changes and gas production.

As for opportunistic microorganisms, meat peptone
broth (MPB) supplemented with 10% glucose was used
for detection of Pseudomonas aeruginosa and microsco-
py and chlor-formalin test were used for Proteus vulgaris
identification.

For anaerobe isolation the semen was cultivated in
Kitt-Tarozzi medium in accordance with GOST 32198-2013

“Product for reproduction. Semen. Microbiological analysis
technique”[21] and Methodical guidelines for prevention
of microbial contamination of breeding bull semen [3].

The mycological testing of the semen was carried out
with the methods for assessment of the semen used for
artificial insemination of livestock animals [22].

The isolated microorganisms were tested for their sus-
ceptibility to antibiotics with disc-diffusion method using
discs containing ciprofloxacin (5 pg), streptomycin (30 mg),
gentamycin (10 pg), tetracycline (30 pg), ampicillin (10 pg),
ceftazidim (30 pg), imipenem (10 ug), polymyxin (300 U) in
accordance with Methodical Guidelines 4.2.1890-04 “Tests
of microorganisms for their susceptibility to antimicro-
bials”[23].

RESULTS AND DISCUSSION

Microbiological tests of 47 samples of fresh non-
diluted semen carried out in 2017 showed absence of
growth in Kitt-Tarozzi medium inoculated with the tes-
ted semen samples that was indicative of anaerobe ab-
sence in the tested samples. The highest TMC found in
the samples was 3,290 CFU/cm?® when the maximum le-
vel laid down in GOST 32198-2013 - 5,000 CFU/cm?3. No
colonies were detected in six semen samples (12.8%) in-
oculated onto solid nutrient media. Mean TMC in tested
samples was 275 + 76 CFU/cm?®. Coli-titre in one sample
was 0.1 cm?,

Pseudomonas aeruginosa was detected three samples
of fresh semen (isolates No. 3, 37, 42), that was equal
to 6.4% of total number of the tested samples. Semen
collected from such animals shall be rejected and bulls-
semen donors shall be put under control for their bacteria
carrier state.

Pseudomonas aeruginosa belongs to rod-shaped bac-
teria. It has the following pathogenic factors as motility
and toxin production, it easily affects the organisms with
compromised immune status [24].

Pseudomonads are capable of persisting in the body
for a long time. Therefore, the said microorganisms have
evolutionarily developed mechanisms of protection from
the applied therapeutic measures and evasion of host im-
mune response.

Biofilm formation is one of the most important factors
in the microorganism colonization. In this case, the poly-
saccharide matrix of the cell becomes invisible to the im-

mune system, and exopolysaccharides slow down anti-
microbial diffusion [25].

Host cells are used for pseudomonads accumulation.
Such an invasion is observed, as a rule, in epithelial cells
during genitourinary tract infection, and pathogen con-
tamination level is usually much higher at the port of
the infection entry [24].

Walters M. C. et al. successfully combated P. aeruginosa
biofilms using combination of tobramycin, ciprofloxacin
and tetracycline having an effect on active cells in biofilm
upper layer as well as colistin, antibiotic having an effect
on non-active cells [26].

Results of tests of the recovered P. aeruginosa isolates
for their antimicrobial resistance are given in Figure 1 and
Table 1.

Obtained data showed that all three P. aeruginosa iso-
lates demonstrated higher susceptibility to ciprofloxacin
and lower susceptibility to streptomycin. Isolates No. 37
and 42 were also susceptible to gentamicin, tetracycline
and ceftazidim. Isolate No. 42 was susceptible to ampicillin.

Pathogenic Proteus (Proteus vulgaris) (isolates
No. 12, 15, 17, 19) was detected in 8.5% of total number
of the tested samples. It is a gram-negative, spore-forming,
facultative anaerobic small filamentous bacillus. Proteus
is a representative of normal opportunistic microbiota
of mammalian gastrointestinal tract.

Bacteria of Proteus genus are mainly responsible
for the disease in young livestock animals exposed
to immunosuppression and to stress. Proteus infection
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Fig. 1. Tests of P. aeruginosa isolates recovered in 2017
for their susceptibility

Table 1
Antimicrobial resistance of P. aeruginosa isolates recovered in 2017

Name of antibiotic

Susceptibility of isolates

Ciprofloxacin susceptible susceptible susceptible

Streptomycin susceptible susceptible susceptible

Gentamicin resistant susceptible susceptible

Tetracycline resistant susceptible susceptible

Ampicillin resistant resistant susceptible

Ceftazidim resistant susceptible susceptible
305
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Table 2
Antimicrobial resistance of P. vulgaris isolates recovered in 2017

Susceptibility of isolates

Name
of antibiotic

Fig. 2. Tests of P. vulgaris isolates recovered in 2017 for their antimicrobial

resistance

outbreaks are reported sporadically, the pathogen is ge-
nerally transmitted by alimentary route.

Proteus belongs to typical gram-negative bacteria
containing beta-lactamases mediating resistance to anti-
microbials such as penicillins, cefalosporins, carbape-
nems [27].

Semen collected from such bulls are rejected and
the bulls are put under control for their bacteria carrier
state. In this case, it is reasonable to test each freshly iso-
lated microorganism culture for its susceptibility to anti-
microbials for more effective treatment of bacteria carrier-
bulls.

Results of tests of P. vulgaris isolates for their resistance
to antimicrobials are given in Figure 2 and Table 2.

Test results showed that three (No. 12, 15, 19) out of
four P. vulgaris isolates were highly susceptible to cipro-
floxacin and isolate No. 17 was intermediately susceptible
to ciprofloxacin. Isolates No. 15, 17, 19 were susceptible
to ceftazidim, isolate No. 12 was susceptible to gentamycin
and isolate No. 17 was susceptible to ampicillin.

In spring 2018, 42 samples of fresh semen from
breeding bulls were collected and tested. Mean TMC
in tested samples was 142 + 70 CFU/cm3the highest TMC
(2,020 CFU/cm?3) was detected in one sample (2.4% of total
number of tested samples). Coli-titre in all samples was
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Fig. 3. Test of P. aeruginosa isolate recovered in 2018
for its antimicrobial resistance
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Ciprofloxacin | susceptible | susceptible | intermediate | susceptible
Streptomycin | resistant | intermediate | intermediate | intermediate
I I II Gentamicin | susceptible | intermediate | resistant resistant
) ) ) . ) o o Tetracycline | resistant | intermediate | resistant resistant
Ciprofloxacin  Streptomy G T yel Ampicillin Ceftazidi
uNo.12 =No.15 =No.17 =No.19 Ampicillin resistant resistant | susceptible | intermediate
(eftazidim | intermediate | susceptible | susceptible | susceptible

higher than 0.1 cm?® whereas 14 samples (33.3%) were
sterile. No anaerobes and pathogenic fundi were detected.
Pseudomonas aeruginosa (pseudomonosis agent) was iso-
lated from one sample (2.4%). Prepared pure P. aeruginosa
culture was tested for its resistance to antimicrobials. Test
results are given in Figure 3 and Table 3.

Obtained data showed that recovered P. aeruginosa
isolate demonstrated the highest susceptibility to cipro-
floxacin and imipenem.

In autumn 2018, 52 ejaculates were collected from
breeding bulls and tested. No growth was observed in
MPA and other nutrient media inoculated with the tested
samples. No pathogenic fungi were detected in the bull
semen subjected to microbiological testing. The semen
was found to be suitable for artificial insemination based
on the test results.

CONCLUSIONS

1. Analysis of results of microbiological tests of fresh se-
men collected from breeding bulls at the breeding estab-
lishment showed that the semen was rejected for sanitary
reasons at the breeding establishment due to isolation of
the following opportunistic microorganisms: P. aerugino-
sa (in 6.4% of samples) and Proteus (in 8.5% of samples)
in 2017 and P. aeruginosa (in 2.4% of samples) in 2018.

Table 3
Antimicrobial resistance of P. aeruginosa isolate recovered in 2018

Name of antibiotic Susceptibility of isolate
Ciprofloxacin susceptible
Gentamicin intermediate
Ceftazidim intermediate
Imipenem susceptible
Polymyxin resistant
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Other test parameters (total microbial count, coli-titre)
were within admissible limits. No anaerobes and patho-
genic fungi were detected.

2. Three Pseudomonas aeruginosa isolates and three
Proteus vulgaris isolates recovered in 2017 and one Pseu-
domonas aeruginosa isolate recovered in 2018 and tested
for their antimicrobial resistance demonstrated their sus-
ceptibility to ciprofloxacin that can be used for etiotropic
treatment of bulls identified as bacteria carriers. Cultures
of the same species but isolated from different animals
demonstrated different susceptibility to other antimicro-
bials, therefore it is reasonable to test isolated cultures
to susceptibility to antimicrobials for effective etiotropic
treatment.

REFERENCES

1. Album on artificial insemination of cattle. Ed. by
A. |. Abilov. Moscow: Rosinformagrotekh; 2011. 172 p.
(in Russ.)

2. Lefler T. F.,, Chetvertakova E. V., Eremina I. Yu., Lu-
schenko A. E., Volkov A. D. Influence of Holstein breed on
the gene pool of dairy cattle in Krasnoyarsk krai. Achieve-
ments of Science and Technology of AIC.2017; 31 (8): 54-57.
eLIBRARY ID: 30053601. (in Russ.)

3. Belonozhkin V. P, Velichko L. V. Prevention of micro-
bial contamination of breeding bull semen: methodical
guidelines. p. Bykovo; 2013. 26 p. (in Russ.)

4. Balashov N. G. Veterinary control during artificial
insemination of animals. Moscow: Kolos; 1980. 272 p.
(in Russ.)

5. Gerasimov S. V. Immunological properties of the
vaccine against bovine campylobacteriosis depending on
the vaccine formula: Candidate of Science Thesis Abstract.
Saint Petersburg; 2018. 22 p. (in Russ.)

6. Glotov A. G., Glotova T. I., Semenova O. V. Infectious
bovine rhinotracheitis in young calves. Veterinariya. 2013;
12: 11-14. eLIBRARY ID: 33915850. (in Russ.)

7.Glotov A.G., GlotovaT. |., Stroganova . Ya. Viral bovine
diseases in intensive dairy farming systems. Krasnoyarsk:
KrasSAU; 2010. 187 p. (in Russ.)

8. Glotov A. G., Glotova T. |. Impact of bovine viral diar-
rhoea virus to fertility in cattle. Veterinariya. 2015; 4: 3-8.
eLIBRARY ID: 23235383. (in Russ.)

9. Glotov A. G,, Glotova T. I, Shuliak A. F. Peculiarities of
bovine viral diarrhea - mucosal disease in breeding bulls.
Veterinariya.2012; 12:3—-6. eLIBRARY ID: 18235850. (in Russ.)

10. Stroganova I. Ya., Khlystunov A. G., Trukhonen-
ko A. A, Gumennaya E.Yu.The spreading of cattle viral and
mycoplasmal infections in the livestock enterprises in the
central Siberia. The Bulletin of KrasSAU. 2013; 8 (83): 41-43.
eLIBRARY ID: 21298303. (in Russ.)

11. Shulyak A. F,, Velichko G. N. Infectious bovine rhino-
tracheitis of the breeding bulls in the artificial insemination
centre. Veterinarya.2016; 11: 7-11. eLIBRARY ID: 27297113.
(in Russ.)

12. Morrell E. L., Barbeito C. G.,, Odedn C. A, GimenoE. J.,
Campero C. M. Histopathological, immunohistochemical,
lectinhistochemical and molecular findings in sponta-
neous bovine abortions by Campylobacter fetus. Reprod.
Domest. Anim. 2011; 46 (2): 309-315. DOI: 10.1111/j.1439-
0531.2010.01668.x.

13. Sushkova M. A,, Stroganova I. Ya. Influence of sani-
tary treatment of bulls-producers on microbial contamina-

tion of sperm. Innovatsionnye tendentsii razvitiya Rossiiskoi
nauki: materialy XI Mezhdunarodnoi nauchno-prakticheskoi
konferentsii molodykh uchenykh (10-11 aprelya, 2018 g.) =
Innovation trends in Russian science development: Procee-
dings of the XI International Scientific and Practical Confe-
rence of Early-Carrier Scientists (April 10-11, 2018). Kras-
noyarsk: KrasSAU; 2018; 96-98. eLIBRARY ID: 36279040.
(in Russ.)

14. Meena G. S, Raina V. S., Gupta A. K., Mohanty T. K.,
Bhakat M., Abdullah M., Bishist R. Effect of preputial
washing on bacterial load and preservability of semen
in Murrah buffalo bulls. Vet. World. 2015; 8 (6): 798-803.
DOI: 10.14202/vetworld.2015.798-803.

15. Aires V. A., Hinsch K. D., Mueller-Schloesser F., Bog-
ner K., Mueller-Schloesser S., Hinsch E. In vitro and in vivo
comparison of egg yolk-based and soybean lecithin-based
extenders for cryopreservation of bovine semen. Therio-
genology. 2003; 60 (2): 269-279. DOI: 10.1016/s0093-
691x(02)01369-9.

16. Herold F. C., Gerber D., Aurich J. E. Influence of ho-
mologous seminal plasma on bovine epididymal semen
frozen with Triladyl® or AndroMed®. Wiener Tierdirztliche
Monatsschrift. 2002; 90: 8-61.

17.Nabiev D,, Gilles M., Schneider H., Mahabir E., Koll H.,
Schellander H & K. AndroMed® versus Triladyl® - influence
on functional in vitro fertility parameters and IVP of fro-
zen thawed bovine semen. Wien Tierarzt/ Monat. = Vet. Med.
Austria. 2003; 90 (Suppl. 1).

18. Sushkova M. A,, Stroganova I. Y., Schislenko S. A., Le-
fler T. F, Chetvertakova E. V., Donkova N. V. Veterinary and
sanitary control of cryopreserved sperm of stud bulls. Asia
Life Sciences. 2019; 28 (1): 23-32. eLIBRARY ID: 41645896.

19. Munita J. M., Arias C. A. Mechanisms of antibiotic re-
sistance. Microbiol. Spectr.2016; 4 (2): 4.2.15.DOI: 10.1128/
microbiolspec.VMBF-0016-2015.

20.GOST 32222-2013 Product for reproduction. Semen.
Methods of select sample. Available at: https://docs.cntd.
ru/document/1200105456. (in Russ.)

21.GOST 32198-2013 Product for reproduction. Semen.
Microbiological analysis technique. Available at: https://
docs.cntd.ru/document/1200105526. (in Russ.)

22. Methodical guidelines for laboratory tests of bree-
der semen as well as for medicinal products and instru-
ments used for artificial insemination for bacterial conta-
mination: approved by the Main Veterinary Department of
the USSR Ministry of Agriculture of 17 July 1969. Available
at: https://docs.cntd.ru/document/456010871. (in Russ.)

23. Guidelines for Susceptibility Testing of Microor-
ganisms to Antibacterial Agents. Clinical Microbiology
and Antimicrobial Chemotherapy. 2004; 6 (4): 306-359.
(in Russ.)

24. Lazareva A.V., Tchebotar I. V., Kryzhanovskaya O. A.,
Tchebotar V. I, Mayanskiy N. A. Pseudomonas aeruginosa:
pathogenicity, pathogenesis and diseases. Clinical Micro-
biology and Antimicrobial Chemotherapy. 2015; 17 (3):
170-186. eLIBRARY ID: 24110410. (in Russ.)

25. Melezhyk I. A., Yavorskaya N. V., Shepelevich V. V.,
Kokozay V. N. The role of biofilm in Pseudomonas aerugi-
nosa endogenous infections. Bulletin of Orenburg Federal
Research Center, UB RAS. 2013; 3: 8. eLIBRARY ID: 20449698.
(in Russ.)

26. Walters M. C. 39, Roe F,, Bugnicourt A., Franklin M. J.,
Stewart P. S. Contributions of antibiotic penetration,

VETERINARY SCIENCE TODAY. 2022; 11 (4): 303—308 | BETEPUHAPUA CETOAHA. 2022; 11 (4): 303-308



308

ORIGINAL ARTICLES | VETERINARY MICROBIOLOGY OPUTMHANBHBIE CTATbY | BETEPUHAPHAA MIUKPOBUONOT A

oxygen limitation, and low metabolic activity to tole-
rance of Pseudomonas aeruginosa biofilms to ciprofloxa-
cin and tobramycin. Antimicrob. Agents Chemother. 2003;
47 (1):317-323.DOI: 10.1128/AAC.47.1.317-323.2003.
27.Vasiliev D. A., Feoktistova N. A., Zolotukhin S. N. Iso-
lation and study of biological properties of Proteus genus

bacteria. Vestnik of Ulyanovsk State Agricultural Academy.

2017; 2 (38): 70-75. DOI: 10.18286/1816-4501-2017-2-70-
75. (in Russ.)

Received 04.10.2022

Revised 20.10.2022

Accepted 07.11.2022

INFORMATION ABOUT THE AUTHORS / UHOOPMALIUA 06 ABTOPAX

Mariya A. Sushkova, Veterinarian, Veterinary Laboratory of the
AO “Krasnoyarskagroplem” breeding establishment, Krasnoyarsk
Krai, Russia.

Irina Ya. Stroganova, Doctor of Science (Biology), Associate
Professor, Professor of Department of Epizootology,
Microbiology, Parasitology and Veterinary and Sanitary Expertise,
FSBEI HE KrasSAU, Krasnoyarsk, Russia.

Svetlana A. Schislenko, Candidate of Science (Veterinary
Medicine), Associate Professor of Department of Epizootology,
Microbiology, Parasitology and Veterinary and Sanitary Expertise,
FSBEI HE KrasSAU, Krasnoyarsk, Russia.

CywkoBa Mapwua AnekceeBHa, BeTepuHapHbI Bpauy
BeTepuHapHoi nabopatopun AO «KpacHosipckarponnemy,
KpacHosapckuin kpan, Poccus.

CrporaHoBa VpuHa flkoBnieBHa, JOKTOP GMONOTMYECKNX HayK,
ZoLeHT, npodeccop Kadenpbl 3NM300TONOMUN, MUKPOBKONOrK,
napasvMTonornM 1 BeTepUHaPHO-CaHWTAPHOW 3KCNepTU3bl
OrbOY BO KpacHosapckuii TAY, r. KpacHosapck, Poccus.

CuncneHko CBetnaHa AHaTonbeBHa, KaHAMAAT BETEePUHAPHbIX
HayK, AOLEeHT Kapeapbl 3MM300TONOrMW, MUKpobUonoruu,
napasuToNiorum 1 BeTeprHapPHO-CaHUTAPHOW 3KCNepTU3bl
OreOY BO KpacHosipckuii TAY, . KpacHospck, Poccus.
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