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Antibiotics remain one of the most widely used medicines. Its inappropriate use becomes main cause of increasing pathogen
resistance to one or more antimicrobials. Antibiotic resistance hamper the efficacy of antimicrobial drags in human medicine, lowers
the quality of products meant for human consumption and the economic efficacy of animal husbandry enterprises.

The main purpose of our work was to highlight the distribution, etiology and pathogenesis of antibiotic resistance in modern
farming condition.

The analysis of the given date allowed to draw the following conclusions: the resistance to antibiotics is an important problem
of the modern productive veterinary medicine constitute a serious risk to public health; today increasing antimicrobial resistance has
become a serious concern worldwide and antimicrobial use in productive animal husbandry is currently in the need of revising; nor
the heard-level management practice or the antibiotic regimen usage has always close association with the prevalence and
resistance properties of the pathogens; identification of the causative pathogen and sensitivity testing may be helpful in developing

the treatment protocols and could decrease the antibiotic resistant patterns.
The increased load of antibiotic usage in animal husbandry poses more questions as to efficacy, safety and economy issues.
The actual development of antibiotic resistance in the farming conditions is not still fully understood and it has to be the subject of

further research.
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Antibiotics remain one of the most widely used
medicines [1-3]. Inappropriate use of antibiotics becomes main
cause of increasing pathogen resistance to one or more
antimicrobials. It is becoming one of the most important problem
in the modern veterinary medicine [5, 10, 27].

Antibiotic resistance hamper the efficacy of antimicrobial
drags in human medicine, lowers the quality of products meant
for human consumption and the economic efficacy of animal
husbandry enterprises. Pinto Ferreira J. [5] also emphasized
that antimicrobial resistance is currently recognized as one of
the most significant threats to public health worldwide. In an
authors opinion this phenomenon highlights the interconnectivity
between human and animal health since any use of antibiotics
in humans can eventually lead to resistance in the microbial
populations colonizing animals and vice versa.

Rosengren A. et al. [10] studied the fresh and short-time
ripened cheeses to investigate the occurrence and levels of S.
aureus, Listeria monocytogenes and Escherichia coli with
special emphasis on enterotoxin genes, antibiotic resistance,
bio-typing and genetic variation. Of all isolates, 39 % showed
decreased susceptibility to penicillin. The proportion of resistant
isolates from cows' cheese (66 %) compared to isolates from
goats' cheese (27 %) was significantly higher. Others authors
[27] showed that resistance to penicillin was found in a quarter
of S. aureus isolates, but in virtually no Streptococcus isolates.
They concluded that microbial identification and sensitivity
testing would be beneficial when assessing treatment options.

The study done by G. Dotto et al. [4] describes a
multidrug-resistant Enterococcus faecium isolated from a case
of feline urinary tract infection. The authors proved that the
combination of the found resistance features, together with its
virulence traits, makes this strain an example of a potentially
dangerous pathogen that could easily spread in veterinary
hospitals and perhaps to the environment and to humans,
seriously compromising patient outcomes.

So, the mentioned dates allow us to conclude that

antibiotic resistance is the worldwide problem the need to be
addressed. Important questions that need to be answered are
the influence of antibiotic resistance on the human and animal
health.

The main purpose of our work was to highlight the
distribution, etiology and pathogenesis of antibiotic resistance in
modern farming condition.

Awad A. et. al. [12] pointed on the presence of multidrug
resistant and toxin producing S. aureus in dairy farms. The
authors emphasized that this may pose a major risk to public
health and that it is important to lower the transmission of
multidrug resistant strains of S. aureus to humans.

At the same time Anderson K. L. et. al. [15] showed that
the antimicrobial resistance was uncommon among the mastitis-
causing S. aureus isolates identified in the milk samples. The
authors found that a limited number of genotypes were
associated with mastitis cases. Mostly, the antimicrobial
resistance phenotypes were associated with particular S.
aureus PFGE types.

The study done by Melchior M. B. et al. [18, 21]
indicated that mastitis is one of the important diseases in dairy
cattle and Staphylococcus aureus is one of its major pathogen.
The authors found that despite an apparently good antimicrobial
susceptibility in vitro, the cure of diseased animals from this
bacteriological infection is often ineffective. They suggested that
recurrent and chronic Staphylococcus infections can be
attributed to the resistance acquired due to ability to form
biofilm.

While studying dysentery pathogens in swine J. Joerling
et al. [1] found that the proportion of strains that showed
resistance to both tiantimictobial usagelin und valnemulin (39.1
%) varied considerably among the most frequent STs ranging
from 0 % (0/14 isolates resistant) in ST8 isolates to 46.7 %
(14/30), 52.1 % (25/48), and 85.7 % (6/7) in isolates belonging
to ST112, ST52, and ST114, respectively.

Some associations between organic management and



antimicrobial susceptibility of gram-positive mastitis pathogens
have been noted, but overall, few mastitis pathogens from both
conventional and organic dairy herds demonstrate resistance to
antibiotics commonly used for mastitis control [38].

Ombarak R. A. [2] stressed antimicrobial-resistant E.
coli are widely distributed in the milk production and processing
environment in Egypt and may play a role in dissemination of
antimicrobial resistance to other pathogenic and commensal
bacteria.

Due to the fact that the issue of mastitis is
compromised, it is very important to conduct an analysis
relationships between usage of antimicrobial drugs on dairy
farms and results of antimicrobial susceptibility testing of
mastitis pathogens. Pol M. and P. L. Ruegg [31] have noticed
that the most isolates were inhibited at the lowest dilution tested
of most antimicrobial drugs. Survival curves for S. aureus and
coagulase-negative staphylococci demonstrated heterogeneity
in minimum inhibitory concentration based on the amount of
exposure to penicillin and pirlimycin. For coagulase-negative
staphylococci, farm type was associated with the minimum
inhibitory concentration of ampicillin and tetracycline. For
Streptococcus spp., farm type was associated with minimum
inhibitory concentration of pirlimycin and tetracycline. For all
mastitis  pathogens studied, the minimum inhibitory
concentration of pirlimycin increased with increasing exposure
to defined daily doses of pirlimycin. The level of exposure to
most other antimicrobial drugs was not associated with
minimum inhibitory concentration of mastitis pathogens. A dose-
response effect between antimicrobial exposure and
susceptibility was observed for some pathogen-antimicrobial
combinations, but exposure to other antimicrobial drugs
commonly used for prevention and treatment of mastitis was not
associated with resistance [31].

In addition, special attention is paid to treatment
Staphylococcus aureus infections. It is an important cause of
udder problems in dairy herds. Barkema H. W. et al. [32] while
studying this question stressed that the probability of cure
depends on cow, pathogen, and treatment factors. Cure rates
decrease with increasing age of the cow, increasing somatic cell
count, increasing duration of infection, increasing bacterial
colony counts in milk before treatment, and increasing number
of quarters infected. On an authors opinion the treatment of
young animals with penicillin-sensitive S. aureus infections is
often justified based on bacteriological cure and economic
outcome, whereas treatment of older animals, chronic
infections, or penicillin-resistant isolates should be discouraged.

Barlow J. W. et al. [35] demonstrated positive direct
effects of lactation therapy. Their study provides evidence that
treatment of subclinical S. aureus mastitis during lactation can
have indirect effects including preventing new mastitis and
reducing incidence of clinical mastitis within dairy herds.

Rajala-Schultz P. J. et al. [34] have noticed what also
minimum inhibitory concentration for penicillin was higher
among isolates from older cows. On the other hand, resistance
to tetracycline was more common and minimum inhibitory
concentration was higher among isolates from first lactation
cows than from older cows. Differences in the proportions of
resistant isolates between first lactation and older cows were
not statistically significant, though. The resistance patterns of
the coagulase-negative staphylococci isolated during the study
are concordant with antimicrobial usage in the study herd. The

authors stated that that was in agreement with the generally
accepted notion that selection pressure from the use of
antibiotics is a main factor in development of antibiotic
resistance.

So the inappropriate use of antibiotics poses a danger
not only in livestock production, but also for human
consumption, therefore this issue should be given special
attention.

Today increasing antimicrobial resistance has become a
serious concern worldwide and antimicrobial use in productive
animal husbandry is currently in the need of revising.

Jagielski T. et. al. [9] highlighted what the
Staphylococcus aureus is the predominant causative agent of
bovine mastitis, a disease that remains a major economic
burden for the dairy industry worldwide.In their study, the
antimicrobial resistance patterns and the genetic composition of
80 S. aureus mastitis isolates collected from 14 dairy farms in
Eastern Poland were determined. Of the 10 antimicrobial agents
evaluated, only testing for penicillin G produced drug resistance.

In the similar study H. M. Nam et. al. [11] found out that
during 2003-2009 in Korea there were collected a total of 402
Staphylococcus aureus isolates from bovine mastitis milk and all
of them were tested for susceptibility to 20 antimicrobial agents.
All' S. aureus isolates were susceptible to 11 of 20 antimicrobials
tested; no resistance was observed against pirlimycin,
telithromycin, novobiocin, penicillin/novobiocin, quinupristin /
dalfopristin, clindamycin, rifampin, ciprofloxacin, trimethoprim /
sulfamethoxazol, vancomycin, and linezolid. Over 66 % of the S.
aureus isolates were resistant to penicillin. Resistance was also
seen for gentamicin (11.9 %), erythromycin (7.7 %), methicillin
(oxacillin and cefoxitin, 6.2 %), and tetracycline (4.2 %). No
noticeable change was observed in penicillin, gentamicin, and
erythromycin resistance over the 7-year period. The authors
also noticed that tetracycline resistance have a tendency to
decrease consistently, whereas methicillin resistance increases
from as far as 2005. Also about 2.7 % (11/402) of isolates were
resistant to three or more antimicrobials.

The increase of antimicrobial use and resistance leads
to the necessity to monitor antimicrobial resistance in bacteria.
Saini V. [13] studied the herd-level use of certain antimicrobials
administered for mastitis treatment and control. There were
studied intramammary applied penicillin and pirlimycin and
systemically administered penicillin and florfenicol. There was
found positive association with antimicrobial resistance in
bovine mastitis pathogens in the field conditions. The authors
also observed the differences in antimicrobial resistance
outcomes across 4 regions of Canada.

Mastitis is an important disease for the dairy industry
worldwide, causing economic losses and reducing milk quality
and production. Staphylococcus aureus is a worldwide agent of
this intramammary infection, which also causes foodborne
diseases. Silva N. C. and Guimardes F. F. [14] have noticed
what was to determine the frequency of methicillin-susceptible
Staphylococcus aureus isolates in milk of mastitis cows in Brazil
and to analyze the genetic lineages and the content of
antimicrobial resistance genes and virulence factors among
these isolates.

Staphylococcus aureus is a major foodborne pathogen
due to its capability to produce a wide range of heat-stable
enterotoxins. Peles F. et al. [19] while studying this question
stressed was to characterize S. aureus isolates recovered from



mammary quarter milk of mastitic cows and from bulk tank milk
produced on Hungarian dairy farms of different sizes.

Gentilini E. et al. [20] demonstrated high resistance to
penicillin most of the isolated pathogens in Argentina. A total of
206 strains of Staphylococcus aureus isolated from bovine
clinical and subclinical mastitis in Argentina during 1996 to 1998
were investigated for their in vitro susceptibility to several
antimicrobial agents. Resistance was detected in 83 (40.3 %),
24 (11.6 %), 16 (7.7 %) and 7 3.4 %) S. aureus isolates for
penicillin, erythromycin, pirlimycin and gentamicin, respectively.
No resistance was detected for oxacillin, cephalothin and
ampicillin-sulbactam.

In Turkey, research was carried out to determine
antimicrobial resistance patterns of Staphylococcus aureus
strains isolated from bovine clinical mastitis cases and to
subtype the strains by polymerase chain reaction technique
based on coagulase gene polymorphism [22]. It was noticed
that a few coagulase gene types of S. aureus are responsible
for the majority of bovine clinical mastitis cases in one province
of Central Anatolia region, Turkey. The highest resistance was
observed in 63.3 % of the strains against beta-lactam
antibiotics, penicillin and ampicillin. Oxytetracycline resistance
was observed in 27.9 % of the strains, either alone or in
combination with beta-lactams. No resistance was detected for
amoxicillin-clavulanate, oxacillin, enrofloxacin and kanamycin-
cephalexin. Beta-Lactamase production and resistance to beta-
lactam antibiotics were usually correlated. The authors also
stressed that resistance against beta-lactams increased from
43.5 %, 58 and to 77 % in 1995, 1999 and 2004 respectively.

Others researchers [25, 28] emphasized a herd-level
association between antimictobial usage and antimictobial
resistance in Escherichia coli (n=394) and Klebsiella species
(n=139) isolated from bovine intramammary infections and
mastitis cases on 89 dairy farms in 4 regions of Canada
(Alberta, Ontario, Québec, and Maritime Provinces (Prince
Edward Island, Nova Scotia, and New Brunswick)). In the
mentioned studies there was determined prevalence of
antimictobial resistance in common mastitis pathogens such as
Staphylococcus aureus, including methicillin-resistant S. aureus
(n=1,810), Escherichia coli (n=394), and Klebsiella species
(n=139), including extended-spectrum B-lactamase (ESBL)-
producing E. coli and Klebsiella species, isolated from milk
samples on 89 dairy farms in 6 Canadian provinces.

Antimicrobial use data are critical for formulating policies
for containing antimicrobial resistance. There was determined
the extant of antimictobial usage on Canadian dairy farms and
its variations based on herd-level factors such as milk
production, somatic cell count, herd size, geographic region and
housing type. Among antimicrobials of very high importance in
human medicine, the use of fluoroquinolones was rare, whereas
third-generation cephalosporins and penicillin  combinations
containing colistin were used very frequently on Canadian dairy
farms [26].

Persson Y. et. al. [33] showed that the nationwide
survey on the microbial etiology of subclinical mastitis cases in
dairy cows was carried out on dairy farms in Sweden. The aim
was to investigate the microbial panorama and the occurrence
of antimicrobial resistance. Differences between newly infected
cows and chronically infected cows were investigated as well.
They found that the most common isolates of 590
bacteriological diagnoses were Staphylococcus aureus (19 %)

and coagulase-negative  staphylococci(coagulase-negative
staphylococci; 16 %) followed by Streptococcus dysgalactiae (9
%), Str. uberis (8 %), Escherichia coli (2.9 %), and
Streptococcus spp. (1.9 %). Samples with no growth or
contamination constituted 22 % and 18 % of the diagnoses,
respectively. The distribution of the most commonly isolated
bacteria considering only bacteriological positive samples were:
S. aureus — 31 %, coagulase-negative staphylococci — 27 %,
Str. dysgalactiae — 15 %, Str. uberis — 14 %, E. coli — 4.8 %, and
Streptococcus spp. = 3.1 %. Four percent of the S. aureus
isolates and 35 % of the coagulase-negative staphylococci
isolates were resistant to penicillin G. Overall, resistance to
other antimicrobials than penicillin G was uncommon.

Minimum inhibitory concentrations were determined for
811 strains of Staphylococcus aureus isolated from cases of
bovine mastitis in 11 European countries. The antimicrobial
agents tested were penicillin, ampicillin, oxacillin, cephalothin,
ceftiofur, amoxicillin + clavulanate, penicillin + novobiocin,
enrofloxacin,  premafloxacin,  erythromycin,  clindamycin,
lincomycin, pirlimycin, neomycin, lincomycin +neomycin and
sulfamethazine. It was found out that the overall level of
resistance was generally low for all antimicrobial agents tested
regardless of country [17].

The study done by Ruegg P. L et al. [23] indicate the
importance of the determining phenotypic susceptibility and
presence of selected antimicrobial resistance genes in
staphylococci, streptococci, and streptococcal-like organisms
recovered from cases of clinical mastitis in cows on large
Wisconsin farms. The authors noticed that in the United States,
few intramammary antimicrobials approved for treatment of
bovine mastitis and this ensure their responsible usage.

Botrel M. A. et. al. [36] analyzed the survey on the use
of antibiotics in mastitis cases on dairy farms by veterinarians in
France. They stated that the risk of transmission of resistant
bacteria from milk or milk products to human is very limited,
even in case of consumption of raw milk. However, it also
stressed the fact that attention must be maintained to avoid any
emergence of such resistant bacteria.

The antibiotic resistance is the important issue that
medical sciences is being dealt with. It pertains to human
health, animal husbandry and important issues to mankind. To
resolve the problem it is important to know the causes that give
rise to resistance development in microbial organism. The
opinion arise that for the most extant the antibiotic resistance is
due to the non-rational use of antibiotics in a human and
veterinary medicine, animal husbandry and food-processing
industry.

The research on antibiotic resistance often accompanies
a study on antibiotics use in the treatment of various infections
in animals. Yousefi A. and Torkan S. [3] were studying the
prevalence rate and antimicrobial resistance properties of
uropathogenic Escherichia coli strains isolated from dogs
affected urinary tract infections. Four-hundred and fifty urine
samples were collected and cultured. E. coli-positive strains
were subjected to disk diffusion and PCR methods. Two-
hundred out of 450 urine samples (44.4 %) were positive for E.
coli. Prevalence of E. coli in healthy and infected dogs was 28
and 65 %, respectively. Female had the higher prevalence of E.
coli (P=0.039). Uropathogenic Escherichia coli strains had the
highest levels of resistance against gentamicin (95 %), ampicillin
(85 %), amikacin (70 %), amoxicillin (65 %), and



sulfamethoxazole-trimethoprim (65 %). The others authors [8]
found that urine containing ceftiofur metabolites provides a
advantage to resistant E. coli populations, resulting in
significantly prolonged persistence of these bacteria in the soil
and that resistant strains readily colonize calves by contact with
contaminated bedding.

The other authors [6] found out an increase in
prevalence of commensal Escherichia coli carrying blaCTX-M
genes among dairy cattle. They also emphasize that; infections
caused by extended spectrum B-lactamase producing E. coli
occur globally and present treatment challenges because of
their resistance to multiple antimicrobial drugs; cattle are
potential reservoirs of extended spectrum [-lactamase
producing Enterobacteriaceae, so understanding the causes of
successful dissemination of blaCTX-M genes in commensal
bacteria may have a clue to the future approaches to prevention
of antibiotic resistant pathogen emergence.

Nair S. at al. [7] conducted a clinical trial to assess the
effectiveness of in-feed flavophospholipol in reducing
Salmonella shedding and antimicrobial resistance associated
with Salmonella and generic Escherichia coli in naturally
infected grower-finisher pigs. Pigs were obtained from a farm
with a history of salmonellosis and were housed at a research
facility. Over the span of 10 weeks the pigs received either a
feed containing 4 ppm of flavophospholipol (treatment, 25) or a
non-medicated feed (control, n=20). There was found that the
prevalence of Salmonella shedding (p>0.05) and antimictobial
resistance in Salmonella (p>0.01) and E. coli (p>0.005) isolates
was not different between the treatment and control groups. In
spite of this it was noted [8] that the U. S. Food and Drug
Administration recently issued new rules for using ceftiofur in
food animals. This was the way they react to an increasing
prevalence of enteric bacteria that are resistant to 3r-generation
cephalosporins.

Moser A. et al. [16] emphasized that the dairy industry
suffers massive economic losses due to staphylococcal mastitis
in cattle. The Staphaureux latex agglutination test (Oxoid, Basel,
Switzerland) was reported to lead to negative results in 54 % of
bovine Staphylococcus aureus strains, and latex-negative
strains are thought to be less virulent comparing to Staphaurex
latex-positive strains. The authors suggest that latex-negative
isolates represent a group of closely related strains with specific
resistance and virulence gene patterns that need to be studied
more closely.

When designing mastitis-prevention and  control
programs R. G. Olde Riekerink et al. [29] took into account the
herd-level prevalence of contagious mastitis pathogens. The
objectives of their study were to estimate herd-level prevalence
of contagious mastitis pathogens and associations of certain
management practices with the isolation of Staphylococcus
aureus from the bulk tank milk from Canadian dairy farms. They
found that most of Canadian dairy farms adopted modern
mastitis-prevention  practices, such as post-milking teat
disinfection and drying off all cows with antibiotics. A few of the
practices were associated with the prevalence of S. aureus in
bulk tank milk, such as dry-cow treatment and barn type for the
lactating cows.

Taponen S. et al. [24] compared the combined
parenteral and intramammary treatment of mastitis caused by
Staphylococcus aureus with parenteral treatment only. Cows
with clinical mastitis (166 mastitic quarters) caused by S. aureus

treated by veterinarians of the ambulatory clinic of the faculty of
veterinary medicine during routine farm calls were included.
Treatment was based on in vitro susceptibility testing of the
bacterial isolate. Procaine penicillin G (86 cases due to beta-
lactamase negative strains) or amoxycillin-clavulanic acid (24
cases due to beta-lactamase positive strains) was administered
parenterally and intramammarily for 5 days. Efficacy of
treatments was assessed 2 and 4 weeks later by physical
examination, bacteriological culture, determination of CMT,
somatic cell count and NAGase activity in milk. Quarters with
growth of S. aureus in at least one post-treatment sample were
classified as non-cured. As controls we used 41 clinical mastitis
cases caused by penicillin-susceptible S. aureus isolates
treated with procaine penicillin G parenterally for 5 days and 15
cases due to penicillin-resistant isolates treated with spiramycin
parenterally for 5 days from the same practice area.
Bacteriological cure rate after the combination treatment was
75.6 % for quarters infected with penicillin-susceptible S. aureus
isolates, and 29.2 % for quarters infected with penicillin-resistant
isolates. Cure rate for quarters treated only parenterally with
procaine penicillin G was 56.1 % and that for quarters treated
with spiramycin 33.3 %. The difference in cure rates between
mastitis due to penicillin-susceptible and penicillin-resistant S.
aureus was highly significant. Combined treatment was superior
over systemic treatment only in the beta-lactamase negative
group.

Tenhagen B. A. et al. [30] studied the prevalence of
mastitis pathogens in dairy cows and their resistance to
selected antimicrobial agents. Cephalosporins were the drug of
first choice for treatment of clinical mastitis cases followed by
fixed combinations of antimicrobial agents, beta-lactamase-
resistant penicillins, and penicillin. The drugs were used mostly
3-4 times per case. The most often used for dry-cow therapy
were cloxacillin, alone or in combination, and penicillin. The
authors found that antimicrobial resistance of the pathogens
was within the range of other reports; Resistance of Staph.
aureus to ampicillin increased significantly during the first
lactation. They conclude that the further research is required to
determine the factors that lead to the appearance of S. aureus
strains that are resistant to ampicillin during the first lactation.

Pol M. and Ruegg P. L. [37] investigated the differences
in prevalence and management of selected diseases between
conventional and organic farms. The overall estimated
prevalence of selected diseases was greater for conventional
compared with organic farms. Organic farmers reported use of a
variety of nonantimicrobial compounds for treatment and
prevention of disease as soon as the conventional farmers
reported that the compound most commonly used for dry cow
therapy was penicillin and the one most commonly used for
treatment of clinical mastitis — cephapirin.

The analysis of the given date allowed drawing the
following conclusions.

1. The resistance to antibiotics is an important problem
of the modern productive veterinary medicine constitutes a
serious risk to public health.

2. Today increasing antimicrobial resistance has
become a serious concern worldwide and antimicrobial use in
productive animal husbandry is currently in the need of revising.

3. Nor the heard-level management practice or the
antibiotic regimen usage has always close association with the
prevalence and resistance properties of the pathogens.



4. Identification of the causative pathogen and sensitivity
testing may be helpful in developing the treatment protocols and
could decrease the antibiotic resistant patterns.

The increased load of antibiotic usage in animal
husbandry poses more questions as to efficacy, safety and
economy issues. The actual development of antibiotic
resistance in the farming conditions is not still fully understood
and it has to be the subject of further research.
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Kosuii H. B., CmunbHsik O. B., Cokonosa A. E., Kosuli B. 1., Kpaesckuti A. . dmuonoaus, pacnpocmpateHue u namozeHe3
aHmu6uomukope3UCMeHMHOCMU 8 YCII08USIX COBPEMEHHO20 )U8oMHogodcmea.

AHmubuomuku ocmaromes 00HUMU U3 CaMbIX PachpoCmpaHEHHbIX fiekapcmeeHHbIx cpedcme. Mx HeHadnexawee Ucnons308aHue
ABMEMCA OCHOBHOU NPUYUHOU NOBbIWEHUST yCmoU4ugocmU Namo2eHo8 K OOHOMY UMU HECKOMbKUM aHMUMUKPOBHbIM npenapamam.
PesucmeHmHocmb kK aHmubuomukam cHUxaem 3¢hghekmueHOCMb aHMUMUKPOBHbIX cpedcme 8 MeduyuHe, He2amuBHO 811USEM Ha Ka4yecmeo
npodyKmos numaHusi U 3KOHOMUYECKYH 3GhghekmusHOCMb KusomHosodcmea.

nasHoll yenbio Hawel pabome! bb110 0CBEMUMb PaCcNPOCMPaHEHUe, 3MUO02U0 U NamOo2eHe3 aHmubUOMUKOPe3UCMEeHMHOCMU 8
COBPEMEHHOM XUBOMHO800CMEE.

AHanu3s pesynbmamos Hay4Hbix uccredogaHull noseonun clenams cnedyowue 8bi800bL ycmolyugocmb K aHmubuomukam
A8n1siemcs 8axHol npobremoll cospeMeHH020 XugomHogodcmea u npedcmagnsem yeposy 0ns 300p0ebs HaceneHus;; Memodbl U NOKa3aHusi
K NPUMEHEHUI0 aHMUMUKPOBHbIX cpedcme 8 NPOdYKMUBHOM XUBOMHO80OCMBe mpebyrm yCcoBepPWEHCMBOBAHUS;, PAcnPOCMPaHEHHOCMb U
Hanu4ue pPe3UCMeHMHOCMU Namo2eHHbIX MUKPOOP2aHU3Mos He gceada MOXHO C8fidamb C Npakmukol ynpaeneHus Ha hepMax umu
npomokonamu Ucnonb308aHusi aHmubuomukos;, udeHmugbukayusi 8036ydumensi 6ONE3HU U MECMUPOBaHUSI €20 Yy8CmMeUMeTbHOCMU K
aHMUMUKPOBHbIM npenapamam mMo2ym bbimb none3HbIMu 05151 pa3pabomku NPOMOKOI08 IEYEHUS U YMEHBWEHUS YPOBHSA yemoliyusocmu K
aHmubuomukam.

Pa3gumue pe3ucmeHmHOCMU npu UCNoIb308aHUU aHMUBLUOMUKO8 8 XU8omHO8o0cmee cmasum AoNoHUMESbHbIE 80NPOCHI NO UX
aghhekmusHocmu, 6e30nacHOCMU U 3KOHOMUYECKOU yenecoobpasHocmu. [lamozeHe3 passumusi pe3ucmeHmHOCmu K aHmubuomukam e
ycnosusix npodyKmusH020 XUsomHo8odcmea ewe He NOTHOCMbI0 NOHAMEH YmOo AOmMKHO bbimb npedmemom OasnbHeliwux uccrnedosaHud.

Knroyesbie crnosa: ycmolyusocmb K aHmubuomukam, pacnpocmpaHeHue, 3muosoausi, namozeHe3, eemepuHapHas MeouyuHa,

hepmbl.

Kositi H. B., CminbHukO. B., Cokonosa A. €., Kosiii B. I, Kpaeecbkuii A. A. Emionozis, nowupeHHs ma namozeHe3
aHmubiomukope3ucmeHmHocmi 8 yMo8ax cy4acHo20 meapuHHUYmea.

AHmubiomuku 3anuwaomscs 00HUMU 3 Halibinbu NOWUPEHUX MiKkapChKUX 3acobi. X HeHanexHe GUKOPUCMAHHS € OCHOBHOK
NPUYUHOI0 nidsuLeHHsI cmilikocmi namoeeHie 00 00HO20 abo dekinbkox aHmMUMIKpOBHUX npenapamig. PeaucmeHmuicmb 00 aHmubiomukie
3HUXYE ehekmusHicmb aHmMuMIKpobHUX 3acobig y MeOuUyUHi, HeeamueHO 8naueae Ha sKicmb nNPoOyKmig, npusHayeHux 0N CNOXUBAHHS
TOOUHOK Ma eKOHOMIYHY echeKmUBHICMb MEaPUHHULMEa.

lonosHo memoto Hawoi pobomu 6ynno suceimnumu NOWUPEHHS, emionozilo ma namoeeHe3 aHmubiomukopeaucmeHmHocmi 8
Cy4acHOMy m8apuHHULMEI.

AHaniz pesynbmamie Haykosux docnidxeHb 0038071U8 3pobumu HacmynHi 8ucHogKU: cmilikicmb 00 aHmubiomukie € 8axusol
npobnemoro cy4acHoi npodykmugHOi 8emepuHapHoOi MeOUUUHU | cmaHo8UMb 3a2po3y On1 300p08'S HacefeHHs;  3acmoCcyeaHHs
aHmumikpobHux 3acobig y npolykmusHOMy meapuHHUUmM8i nompebye nepeansdy; NOWUPEHICMb ma PEe3UCMEHMHICMb Namo2eHHUX
MiKpoopaaHi3mie He 3aex0u MOXHAa noe’a3amu 3 NPaKMUKOK ynpaeniHHA Ha hepMax yu npomokonamu 8UKOPUCMaHHS aHmubiomukie;
ideHmucpikauis 36yOHUKa x80pobu ma mecmysaHHs ioeo Yymnugocmi 00 aHmuMikpobHUX npenapamig Moxe 6ymu KopucHuUM 0n1si po3pobKu
npomokonnig nikygaHHs ma 3MeHWweHHs cmitikocmi 00 aHmubiomukie.

Possumok pe3ucmeHmHocmi 3a guKopucmaHHsi aHmubiomukig y meapuHHuUumei cmasums 0odamkosi numaHHs wodo numaxb ix
egekmueHocmi, besneku ma ekoHoMiKu. [lamozeHe3 po3gumky pesucmeHmHocmi Ao aHmubiomukie & ymosax npoAyKMUBHO20
MeapUHHUYMEa We He NosHicmio 3po3yminuti i mae 6ymu npedmemom nodanbluux O0CIOKeHb.

Knroyoei cnosa: cmitikicms 00 aHmubiomukig, NOWUPEHHs], emionoeis, namozeHe3, eemepuHapHa meduyuHa, hepmu.



