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ABSTRACT

Introduction. A rational approach adopted by veterinary specialists to the selection of antibiotics is essential for successful treatment of infectious animal diseases,
inter alia reducing the risk of developing antimicrobial resistance. Understanding the position of veterinarians regarding antimicrobial resistance and information
about the extent of their knowledge on this issue are necessary for revising plans for the optimal use of antimicrobials in the field of animal husbandry.
Objective. The objective of the work was to determine the main reasons and the soundness of the use of antibacterials in dairy farming, as well as to assess
the awareness of the issue of antimicrobial resistance and ways to overcome it.

Materials and methods. Rational use of antibiotics was assessed by surveying veterinarians from 44 dairy farms located in 12 raions and municipalities of Nizhny
Novgorod Oblast, followed by statistical processing of the obtained data.

Results. It was found that 90.0% of the surveyed farm veterinarians kept an animal treatment log with records of antibiotic treatments, while 10.0% did not
always record antibiotic prescriptions in the log. Of them, 63.0% use antibacterials to protect animals from diseases, 21.0% — to increase livestock profitability,
and 16.0% — to prevent diseases. Most often, antibacterials were prescribed for treating diseases of the respiratory system (21.4%), the mammary gland (19.0%), and
the reproductive organs (22.1%). More than half of the respondents stated that they do not use antibiotics for animal disease prevention, 17.3% use antimicrobials
for preventing mammary gland diseases (mainly during the dry period), and 9.6% for preventing diseases of female reproductive organs after calving. Meanwhile,
50.0% of respondents do not aim to reduce their use of antibiotics. This creates high risks of the emergence of antibiotic-resistant strains of microorganisms and
their spread through the food chain. The majority of veterinarians (68.0%) noted that the monitoring of residual concentrations of antibiotics in milk is a limiting
factor for the widespread use of antibiotics in dairy cattle.

Conclusion. Despite the absence of a comprehensive program to reduce antibiotic use, the surveyed specialists acknowledge the existence of a mechanism that
limits the spread of antimicrobial resistance. The only condition for curbing antibiotic use is the control of their content in raw milk, which dictates the need for
further regulation in this area, as well as the optimization and prudent use of antibiotics.
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AHTMOAKTEpUanbHas Tepanus B MOOYHbIX CTafaX
1 OTHOLLIEHWE BeTepUHAPHBIX Bpayeil K npobneme
aHTNOUMOTUKOPE3NCTEHTHOCTU B Hukeropoackoil 06nactu

T. B. 0BcioxHo, 0. A. byposa, W. B. flmn, E. A. Linpokosa, T. H. lemupoBa, A. A. bnoxun
OBHY «DeaepanbHblit MccnefoBaTenbCkuil LEHTP BUpYconorun  mukpobuonoruu» (OTBHY OULIBUM); Huxeropoackuii HayuHo-UccnefoBaTenbekuii
BeTepuHapHblit HCTUTYT — dunian OTBHY OULBUM (HHUBW — dunuan OFBHY OULIBUM), yn. BeTepunapHas, 3, r. HuxHuii Hosropog, 603950, Poccua

PE3IOME

BBepeHue. PauyoHanbHblii NOAX0 BETEPUHAPHBIX CNELMANUCTOB K BbIGOPY aHTUOUOTUKA ABNAETCA OAHUM U3 YCTIOBMUIA YCMELUHOTO NEYEHMA UHOEKLIMOHHBIX
6one3Heii XMBOTHBIX, B TOM UNCe CHIKAET PUCK GOPMIPOBAHISA aHTUOMOTUKOPE3NCTEHTHOCTH. [IoHUMaHIe NO3ULMY BETEPUHAPHBIX BPaueil OTHOCUTENBHO
AHTUMIKPOGHOIi PE3UCTEHTHOCTY 1 MHdOPMALKA 06 06bEME UX 3HAHWIA N0 AaHHOI Teme HeobXOAMMbI AA NePeCcMOTPa MIIaHOB NO ONTUMAJIbHOMY MPUMEHEHMI0
NpOTUBOMUKPOGHDIX NPenapaToB B 061acTI XMBOTHOBOLCTBA.

Lienb uccnepoBanua. OnpefieneHie 0CHOBHbIX NPUYYH 1 CTeNeHI 060CHOBAHHOCTY NPUMEHEHIA aHTOAKTEPUANbHBIX NPenapaToB B MOIOYHOM XXIBOTHOBOACTBE,
a TaKXKe BblACHeH)e MHGOPMUPOBAHHOCTM BETEPUHAPHBIX BPaueii 0 Npobneme aHTOMOTKOPE3UCTEHTHOCTY U MYTAX ee NPEOAONEHNA.
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Marepuanbi u metofbl. OLieHKY paLMOHanbHOCTI NCTOAb30BaHIA AHTUOMOTMKOB NPOBOAWIN METOAOM aHKETUPOBAHMA BETEPUHAPHbIX Bpaueil 44 MONOYHbIX
X03AIICTB, pacnonoxeHHbIX B 12 paiioHax 1 ropoackmx okpyrax Hixeropoackoil 06nacti, ¢ nocnegytoweit cratuctuyeckoii 06paboTkoil NonyYeHHbIX AaHHbIX.
Pe3ynbrartbl. YcTaHoBMEHO, uT0 90,0% OMPOLLEHHBIX BETEPUHAPHDIX Bpaueli X03aiiCTB BeN ambyNaTopHBIi XKypHan ¢ 3anuCbEo 0 NeyeHr aHTubrotukamm, a 10,0%
He BCeraa perucTpupoBay HaHaueHna aHTMOMOTUKOB B XypHane. bonblue nonoBuHbI (63,0%) BeTepuHapoB UCMOMb3YIOT aHTUOAKTepUanbHbIe Npenapatsl AN
o6ecneuexna bnarononyuna xuBoTHbIX, 21,0% — AnA NOBbILLIEHNA PeHTabeNbHOCTY XMBOTHOBOACTBA U 16,0% — Ana npodunakTuky 3a6onesanuii. Yalue Beero
aHTubaKTepuanbHble Npenaparbl Ha3Hauanucb AA neyeHus opraHoB AblxaHua (21,4%), monouHoii xene3bl (19,0%) v penpoayKTUBHbIX OpraHoB (22,1%). Okono
52,0% pecnoHAEeHTOB 33BN, YTO He UCMOMb3YHOT AHTUOUOTIKM ANA NPOPUNAKTUKI 3a60N1eBaHMI KMBOTHBIX, 17,3% — NPUMEHAIOT aHTUMUKPOOHbIe Npenapatb
AnA npodUNakTvK 3abonesanuii MONIOUHON ene3bl (B 0OCHOBHOM B CyXOCTOiiHbIIi nepuog) 1 9,6% — Ana npodunakTuky 3abonesaHuii penpoAyKTUBHbIX 0praHoB
CaMoK nocne oTena, npu 310M 50,0% onpoLLeHHbIX He CTaBAT nepes co6oii 3afauy CoKpaLLeHA NpUMeHeHIA aHT6aKTepUanbHbIX CPEACTB. 3T0 CO34AET BbICOKME
PUCKY NOABNEHINA aHTUOMOTIKOPE3UCTEHTHBIX LUTAMMOB MUKPOOPraHU3MOB M PacpoCTPAHEHUA UX N0 NULLEBOIA Leni. BoNbLUMHCTBO BeTepUHapHbIX Bpaueli
(68,0%) 0TMeTAY, UTO OTPAHMUNBAIOLLNM YCTIOBUEM ANA LIMPOKOTO NPUMEHEHNA aHTUOUOTUKOB ANA MOTIOYHOTO CKOTA ABNAETCA KOHTPOMb MX OCTATOYHOTO COflep-
aHUA B MOJOKE.

3aKnioueHue. HecMoTpaA Ha OTCYTCTBYE KOMMNNEKCHOI MPOrpaMMbl MO COKPALLEHUI0 UCTIONb30BAHNA aHTUOMOTUKOB, OMPOLUEHHbIE CeLManUCTbl NPU3HAIT
CyLLeCTBOBaHME MeXaH|3Ma, OrpaHNyMBAIOLLEro pacnpocTpaHeHue aHTUOUOTUKOPE3UCTEHTHOCTY. EAMHCTBEHHBIM YCNIOBUEM CAEPXKMBAHUA MCMONb30BAHNA
AHTUOUOTUKOB ABNAETCA KOHTPOIb UX COLEPXKAHNA B CbIPOM MOJIOKe, YTO ANKTYET HeoBXOANMOCTb AanbHeiiLLero perynupoBaHuA B JaHHON chepe, onTumu3aLyn
11 PaLMOHanu3aLnm1 aHTM6UOTMKOTEpanKI.

KnioueBble cnoBa: BeTepuHapbl, 0MPoC, NCM0Nb30BaHIe aHTMOUOTUKOB, YCTORYMBOCTb K NPOTUBOMMUKPOGHbIM NPenapaTam, MONIOYHOE UBOTHOBOACTBO
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INTRODUCTION

Since its discovery, antibacterial substances have been
widely used in medicine and agriculture. Antibiotics are
used in livestock farming for the treatment and prevention
of diseases and like growth promoters. For therapeutic
purposes, antibacterials are typically administered in doses
and courses prescribed by their manufacturers. To stimu-
late growth, they are introduced into the animal’s body
over a long period, and for prevention, they are used in
small doses [1, 2, 3, 4]. More frequent use of antibiotics and
theirimproper prescription exert selective pressure on clin-
ically significant bacteria, which causes the development
of antimicrobial resistance (AMR). This complicates
the treatment of diseases they cause and makes first-line
antimicrobial agents ineffective, leading to the overuse
of second- and third-line antibacterials [4, 5]. Furthermore,
the use of antibiotics leads to their accumulation in animal
products, through which they can enter the human
body [6, 7]. Also, the presence of antibiotics in milk redu-
ces its technological properties, hindering fermentation
by bacterial cultures when producing fermented dairy
products and cheese [8]. Antibiotics can enter aquatic and
terrestrial ecosystems through farm wastewater [9].
The close attention of scientists and practitioners to
the problem of AMR has contributed to the adoption
of documents at the global and national levels aimed at
prudent use of antibiotics. For example, in 2017, the World
Health Organization (WHO) developed a classification
of antibiotics designed to systematize their use for treat-
ment purposes. All antibiotics were divided into three
groups: Access, Watch, and Reserve [10].

In our country, in 2017, the Strategy to Prevent the
Spread of Antimicrobal Resistance in the Russian Federa-
tion to 2030 was approved. It is aimed at preventing and
limiting the spread of microorganism resistance to antimi-
crobials, as well as informing and increasing the knowledge
level of physicians and veterinary specialists on these is-
sues [11]. In addition, Russian national standards do not
permit the presence of antibiotics in milk and cattle
meat [12]. Despite various existing regulatory documents,
residual amounts of antibacterials are sometimes detected
in milk and beef, indicating their uncontrolled use on live-
stock farms.

To understand risks to human and animal health asso-
ciated with the use of antibiotics for therapeutic and pre-
ventive purposes in dairy farming, it is important to deter-
mine conditions and motivations for the use
of antimicrobials on farms. Consequently, global efforts are
currently underway to assess the awareness of the general
public, physicians, and veterinary specialists about antibi-
oticuse and AMR. In 2015, the WHO developed a question-
naire to evaluate public awareness and behavior related to
antibiotic use [13]. Studies using surveys and interviews
among the public, physicians, and veterinarians have been
conducted in several European and Asian countries [14].
Such research is part of the system aimed at monitoring
and evaluating knowledge about AMR.

In Russia, no similar investigations involving surveys
of veterinarians working with food producing animals have
been conducted. Itis necessary to understand the perspec-
tive of veterinarians on AMR and the level of their aware-
ness about the issue in order to revise plans for the prudent
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use of antimicrobials in livestock farming. Therefore, this
study was conducted among veterinarians on livestock
farms to assess their practical and theoretical knowledge
of antibiotic use and the emergence of resistance resulting
from their use.

MATERIALS AND METHODS

Study area. The study was conducted in Nizhny
Novgorod Oblast, an area with developed dairy and beef
cattle, poultry, and pig farming. In total, there are 383 in-
dustrial livestock farms in the region, including 345 dairy
farms with a total population of 243,400 cattle, of which
104,300 are cows (including heifers and beef cows). The
average milk yield per dairy cow is 7,306.0 kg per year, with
a total yield of 536.9 million kg per year. The consump-
tion of milk and dairy products per person is 289.2 kg per
year, and for the entire population of the region, it is
890.7 million kg per year, which is 65.9% more than what
is produced [15].

Questionnaire survey. Researchers from the Nizhny
Novgorod Research Veterinary Institute — Branch of Feder-
al Research Center for Virology and Microbiology de-
veloped aresearch tool (questionnaire) using the
“Yandex Forms” service (https://forms.yandex.
ru/u/6800be6084227c3e18e6892c) to conduct an online
survey and collect information on antibiotic use on live-
stock farms. The authors of this article surveyed 44 veteri-
narians serving dairy farms in 12 raions and municipalities
of Nizhny Novgorod Oblast. Additionally, staff from the Vet-
erinary Committee of Nizhny Novgorod Oblast orally in-
formed veterinarians about the online survey and
the study’s objectives, providing guarantees of complete
anonymity for the responses. No exclusion criteria were
applied to the survey participants.

Questionnaire content. The questionnaire items provided
information on the livestock industry and the number
of animals serviced by a specific veterinarian; the objectives
and motivations for using antibacterials in practice; their
types and pharmacological groups; and the age and sex
structure of the animals for which they are prescribed, as
well as the symptoms and diseases involved. The questions
also covered methods of medicinal product administration,
record-keeping of their use, and assessment of microbial
sensitivity to antibiotics. The final questions aimed to as-
certain the veterinarians’ opinions on the problem of bac-
terial resistance to antibacterials and the possibility of re-
ducing or discontinuing antibiotic use.

Data analysis. Only questionnaires containing answers
to questions with single or multiple response options were
used for subsequent analysis. The analysis of the collected
survey data was performed using free R software (ver-
sion 4.3.1, available at https://www.r-project.org). Data
processing involved methods for analyzing categorical
data, as well as calculating percentage distributions using
the “table” function in combination with the prop.table
function. Statistical significance was estimated based on
the p-value: if it was less than 0.05, this indicated statistical
significance.

RESULTS AND DISCUSSION

The survey found that 90.0% of veterinary specialists
maintain a clinic log, where they record antibiotic treat-
ments, providing verifiable documentation.

Further analysis of the reasons for using antibacterials
(Fig. 1) showed that 63.0% of respondents use antibiotics

48

For ensuring animal health and safety [N 63.0
For increasing production profitability [N 21.0

For disease prevention _ 16.0

(A) 0% 20% 40% 60% 80%

Based on the standard treatment protocol |

Manufacturer's recommendations stated on the
packaging/in the instructions

Reference information from literature or the
internet

Based on an antibiogram

N
o
o

14.3

14.3

Il

Based on colleagues' recommendations
9 I 0

Information from manufacturer, dealer, or h
supplier advertising 2.4

At the request of the animal owner or manager 0.0

®) 0% 10% 20% 30% 40%

Fig. 1. Factors contributing to use of antibiotics: (A) purpose of use;
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Fig. 2. Use of antibiotics: (A) for treating diseases in organs and systems;
(B) for disease prevention in organs and systems; (C) for prevention purposes
in animal groups. (Multiple responses allowed.)
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to treat sick animals, 21.0% to ensure farm profitability, and
16.0% to prevent diseases. The majority of veterinary
specialists (34.4%) used antibacterials according to a stan-
dard treatment protocol, while 28.6% followed the manu-
facturer’s recommendations specified in the instructions
for use. Additionally, 14.3% of respondents prescribed
medicinal products after consulting reference literature or
the internet and based on an antibiogram. Only 6.0% ac-
ted on the recommendations of colleagues, and a mere
2.4% relied on information from manufacturer (supplier)
advertising.

The survey results established (Fig. 2A) that antibacte-
rials were most frequently used to treat the reproductive
system of female animals (22.1%), the respiratory sys-
tem (21.4%), and the mammary gland (19.0%). Additional-
ly, 11.3% of respondents used these medicinal products for
digestive tract diseases, 10.1% for fever, 9.5% for joint and
muscle conditions (dislocations, abscesses, bursitis), and
4.2% for injuries. A small number of respondents used
antibacterials for treating skin diseases (1.8%) and diseases
of the reproductive system of male animals (0.6%).

A little more than half of the surveyed veterinary special-
ists (51.9%) did not use antibiotics for preventive purposes
(Fig. 2B). When used, they were primarily administered
to prevent diseases of the mammary gland (17.3%) and the
reproductive system of female animals (9.6%), respiratory
and digestive organs (7.7% each), and fever (5.8%).

More than half of the veterinarians in Nizhny Novgorod
Oblast (52.3%) did not prescribe antibacterials to any spe-
cific group of animals for prevention. However, 29.5% of
respondents prescribed them to young stock, 13.6% to
adult animals, and only 4.5% used these medicinal products
for preventive purposes across all age and production
groups (Fig. 2C).

Antibiotics (according to the AWaRe classification) from
the Access group were used by 59.5% of veterinarians
(Fig. 3). Specifically, they used penicillins, penicillins with
B-lactamase inhibitors, ampicillins and amoxicillins, tetra-
cyclines (oxytetracycline, Nitox®, etc.), 1** generation ceph-
alosporins (cephaloridine, cephalothin, cephapirin, cephra-
dine, cefazolin, cefalexin, cefadroxil), aminoglycosides
(streptomycin, gentamicin, kanamycin, neomycin/genta-
micin, tobramycin, netilmicin, sisomicin/amikacin/isepa-
micin), metronidazole, chloramphenicol (Levomekol®),
lincomycin, sulfonamides (streptocide, Ditrim®, Norsul-
fazole, Ethazole, Sulfadimezin, sulfadimethoxine, trimetho-
prim, etc.), nitrofuran medicinal products (furacilin, furazo-
lidone, etc.), and feed antibiotics.

Antibacterials from the Watch group were used by vet-
erinarians in 36.7% of cases. This group was represented
by medicinal products such as 2" generation cephalospo-
rins (cefuroxime, cefaclor, cefamandole, cefotiam, cefsulo-
din, cefoxitin), 3™ generation cephalosporins (cefotaxime,
cefoperazone, ceftriaxone, ceftibuten, ceftazidime, cefix-
ime, cefpodoxime, cefodizime, cefetamet), fluoroquinolones
(ciprofloxacin, norfloxacin, ofloxacin, pefloxacin, lomeflox-
acin, sparfloxacin, levofloxacin, moxifloxacin, gemifloxacin,
gatifloxacin, sitafloxacin, trovafloxacin, delafloxacin, enro-
floxacin: Enroflon®, Enroflox, Enroxil®, Renrovet, Iroflox,
Baytril, Enrofarm, Enrosept, etc.), macrolides (tylosin, Phar-
mazin®, Tylan, Tylanic, Disparcol, Draxxin, Floritil, Endome-
tramag-T®, Spirovim, Pulmotil®, Aquatyl, Aivlosin®, etc.), and
rifamycins (rifampicin, Rifacyclin, Rifapol, etc.).

The use of Reserve group antibiotics was minimal -
3.8%, including 4" generation cephalosporins (cefpirome,

Access 59.5

Watch 36.7

Reserve 3.8

0% 10% 20% 30% 40% 50% 60% 70%

Fig. 3. Antibacterials of the Access, Watch, and Reserve groups
used for livestock treatment on farms in Nizhny Novgorod Oblast
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Fig. 4. Antibiotic resistance awareness analysis: (A) Have you ever
participated in a survey regarding the prevention of antimicrobial resistance?
(B) Are you aware of the issue of bacterial resistance to antibiotics?

(C) Do you perform laboratory tests to determine the sensitivity of
microorganisms to antibiotics? (D) In which cases do you conduct antibiotic
sensitivity testing (multiple responses allowed)?
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cefepime), 5" generation cephalosporins (ceftobiprole,
ceftaroline, ceftolozane), and polymyxins (polymyx-
in M, polymyxin B).

Most of the surveyed veterinary specialists used anti-
bacterials most frequently during transitional seasons:
46.1% in the spring and 35.2% in the autumn. This is ex-
plained by the fact that this period is one of the most chal-
lenging stages in the production cycle of dairy cattle and
their offspring, as the main problem for cows after calving
is the imbalance between the body’s reserves and the nu-
trient requirements for milk production. The sharp increase
in metabolic rate associated with calving and the onset
of lactation leads to greater susceptibility to stress, which
contributes to the occurrence of various disorders in cows
and even calves.

The problem of AMR is highly relevant; therefore, sev-
eral questionnaire items addressed this topic. 90.9% of
the surveyed veterinary specialists are aware of the issue
of AMR, while 9.1% reported being unaware. Regarding
the prevention of AMR, 68.2% of respondents had been
previously surveyed on the matter, while 31.8% had not.
Only 15.9% of veterinary specialists consistently determine
microbial sensitivity to antibiotics, 50.0% perform resis-
tance testing occasionally, and 34.1% of specialists do not
conduct such tests at all.

For specialists who perform antibiotic sensitivity testing,
the primary reason in most cases (58.7%) is the need to
increase the efficacy of therapeutic measures. In 36.9%
of cases, the reason is an outbreak of a disease unrespon-
sive to treatment, in 2.2% of cases - it is the fulfillment of
an anti-epizootic measures plan, and in 2.2% of cases —
respondents see no grounds for conducting the aforemen-
tioned testing (Fig. 4).

When studying the conditions for the possible reduction
of antibiotic use in the future, it was found that the major-
ity of respondents (47.1%) believe that the use of vaccines
and sera would contribute to this, 41.1% - the implemen-
tation of veterinary and sanitary measures (disinfection,
disinsection, and deratization), 4.0% — suggested other
options (adherence to animal feeding and animal keeping
rules), and 7.8% of specialists stated that there are no
grounds for reducing the volume or changing the strategy
of antibiotic use (Fig. 5A).

The majority of veterinary specialists (40.9%) believe
that the antibiotics used for animals are becoming ineffec-
tive, meaning microorganisms develop resistance to them
(based on laboratory sensitivity testing), 36.4% of respon-
dents doubt this (judging by the reduced effective-
ness of therapeutic measures), and 22.7% of respon-
dents believe that resistance to antimicrobials does not
develop (Fig. 5B).

None of the respondents would be able to completely
stop using antibacterials; 47.7% of respondents definitely
would not stop using them, and 52.3% believe they could
reduce the use of antibiotics (Fig. 5C).

An analysis of awareness regarding antibiotic use rec-
ommendations revealed that in the majority of ca-
ses (50.0%), respondents had not been tasked with reduc-
ing antibiotic use in animals; 31.8% of veterinarians were
instructed by farm management, and 18.2% by the raion/
municipality veterinary administration.

An analysis of the reasons for refusing or reducing anti-
biotic use in dairy farming showed that most surveyed
veterinarians (68.0%) limit their use due to the monitoring
of residual amounts in milk and meat. 26.0% of specialists
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attribute their refusal of widespread antibiotic use to
the development of microbial resistance, 2.0% — to instruc-
tions from farm management, and 4.0% believe there are
no grounds for reducing or completely abandoning the use
of antibiotics in dairy farming (Fig. 6).

This is the first documented study in Russia involving
only veterinary practitioners working on dairy farms. The
survey showed that 100.0% of specialists in Nizhny
Novgorod Oblast use antibiotics in their practice. At
the same time, 59.5% of veterinarians prescribed antibiot-
ics from the Access group, 36.7% — from the Watch group,
and the use of Reserve antibiotics was minimal (3.8%). Vet-
erinarians in Nizhny Novgorod Oblast did not use medicinal
products from the ‘not recommended’ group. The most
frequently prescribed antibiotics were tetracyclines (12.4%),
macrolides (12.4%), and 3 generation cephalospo-
rins (10.0%). These findings are similar to data on antibiot-
ic use in European countries. For instance, in Sweden, Ac-
cess group antibiotics, particularly penicillins, were used
significantly more often than others (84.0%). The use of
Watch group antibiotics was more frequently reported in
Germany (42.0%), while in Sweden, medicinal products
from this group were not used [16].

More than a third of the surveyed veterinarians (34.4%)
prescribe antibiotics based on a standard treatment pro-
tocol, and 28.6% based on manufacturer recommenda-
tions. Only 14.3% base their choice of medicinal products
on the results of laboratory sensitivity testing of the herd
microflora. We assume that an important factor in choosing
an antibacterial could be its cost.

Data from other researchers indicate that antibiotics are
most commonly used to treat infectious diseases in cows
(mastitis, endometritis) and young stock (respiratory and
digestive diseases) [17]. Our results show that veterinary
specialists most frequently use antimicrobials to treat dis-
eases of the reproductive organs of female animals (22.1%),
respiratory system (21.4%), and mammary glands (19.0%).

The preventive use of antibiotics is also very widespread
all over the world [18]. Researchers believe that using an-
tibiotics for prevention has both advantages and disadvan-
tages. The main advantage is maintaining the maximum
number of healthy animals, while the risk lies in the fact
that antimicrobial use leads to the emergence of resistant
bacterial strains and serotypes, which can ultimately enter
the human body [18, 19]. The most favorable time for an-
tibiotic therapy of bovine mastitis is the dry period [17];
therefore, 17.3% of the surveyed veterinarians prescribe
antibiotics for mastitis prevention specifically during this
timeframe. After calving, the period of milking and calf
feeding begins. During the time when milk is not sent
to processing plants and there is no risk of a milk batch
being returned, treatment and prevention of uterine and
birth canal diseases are performed. Our results show that
antimicrobials are used for the treatment and prevention
of reproductive organ infections in cows (22.1 and 9.6% of
cases, respectively). However, this leads to the excretion
of residual amounts of the medicinal product in milk, which
is then fed to calves.

Calves are the group of animals most susceptible to dis-
eases on dairy farms. In the first weeks of life, there is a high
risk of digestive system diseases, and in the first 2-3 months,
respiratory diseases [20]. Therefore, various therapeutic
and preventive measures are performed for this ani-
mal group, which may include the use of antibiotics. We
have previously demonstrated [21] that 21.4 and 11.3%

of veterinarians use antibacterials to treat respiratory and
digestive diseases, while antibiotics are most frequently
used for preventive purposes in young stock (29.5% of ca-
ses). In particular, 7.7% of respondents consciously use them
for the prevention of digestive and respiratory diseases.

As can be seen, antibacterials are deliberately and wide-
ly used in dairy farming to increase the effectiveness of
therapeutic measures or disease prevention. Almost half
(50.0%) of the surveyed veterinarians did not set a goal
to reduce antibiotic use. At the same time, monitoring the
development of AMR in the herd microflora is weak:
only 15.9% of veterinarians regularly determine the sensi-
tivity of isolated microorganisms to antibacterials, while
a third never do so; 47.7% of veterinarians affirmatively
state that they will never stop using antibiotics, even
though they are aware of the AMR problem. Thus, despite
awareness of the problem, there are no restrictions on the
use of antibacterials at the farm and establishment level.

There are several factors limiting the use of antibiotics,
such as administrative or industry-specific restrictions. For
instance, the Strategy to Prevent the Spread of Antimicro-
bal Resistance in the Russian Federation to 2030 outlines
several key areas, such as informing the public about
the use of antimicrobials and resistance issues, and improv-
ing the training and awareness of physicians and veterinar-
ians on these issues [11]. The survey revealed that 68.0% of
veterinary specialists limit antibiotic use only because of
the monitoring of their presence in raw milk by dairies.
Thus, an important production factor restraining the use
of antibacterials is GOST 31449-2013 Raw cow’s milk. Spec-
ifications’’, which do not allow residual amounts of
antibiotics in milk; if they are detected, farms suffer losses.
Despite this, only 26.0% of surveyed veterinarians, recog-
nizing the significance of AMR, are reducing antibiotic use
in cows and calves. Such an attitude among veterinarians
contributes to the development of AMR and the spread of
resistant microorganisms through the food chain, creat-
ing a risk of untreatable bacterial infections in both ani-
mals and humans.

CONCLUSION

Thus, the use of antibiotics in dairy farming in Nizhny
Novgorod Oblast is widespread. Antibacterials are integra-
ted into treatment protocols for most common diseases in
dairy cows and calves and are also used for preventive pur-
poses. This contributes to the development of AMR in on-
farm bacteria and the dissemination of resistant strains
beyond the farm environment via raw milk. The only func-
tional tool for restraining antibiotic use is the monitoring
of residual levels in raw milk by dairies. However, the con-
cept of a conscious refusal to use antibiotics is not widely
supported by veterinarians, highlighting the urgent need
for further regulatory measures in this sector, as well as
enhanced training and outreach for both veterinary spe-
cialists and farm management.
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