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MODERN CHELANGES IN ANTIBIOTIC TREATMENT
OF MASTITIS IN DAIRY COWS

The infection agents are the major ethiological factors of mastitis in dairy cows. Yet, the control
of mastitis on dairy farms has to be grounded in a number of measures including drug choice and
application regime, keeping and feeding systems, farm hygiene procedures, cows' health status and parity
etc. The main purpose of this review was to evaluate the modern challenges of antibiotic treatment of dairy
cows with mastitis.

It was found that the research on antibiotic use in mastitis cases in dairy cows is numerous. The
dominant isolated mastitis pathogens are Staphylococcus and Streptococcus spp., Escherichia coli and
some other gram negative enteric bacteria. Antibiotics are the most common medicines used in mastitis
cases in dairy cows. Resistance and survival properties of mastitis causative pathogens are changing and
the fact has to be taken into account. The treatment of mastitis depends on a group of factors. These factors
include treatment regimen (duration, method of drug input, drug choice) and risk factors on cow (parity,
rare or front quarters involvement, infection recurrences) and on farm (hygiene algorithm) level.

The further study needed to evaluate the distant influence of treatment regimen (short or
prolonged duration, dosage, frequency of use) on pathogen resistant properties and mastitis reoccurrence
rate.
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The infection agents are the major ethiological factors of mastitis in dairy cows.
Yet, the control of mastitis on dairy farms has to be grounded in a number of measures
including drug choice and application regime, keeping and feeding systems, farm hygiene
procedures, cows' health status and parity etc. Petzer 1.M. et al. [1] also emphasize the
importance of economic considerations.

The number of mastitis pathogens is quite numerous. Birhanu M. et al. [2] used
California mastitis test (CMT) to examine 1048 quarters of 262 cows. They found that 105
(40.1%) of cows and 170 (16.1%) of udder quarters were positive for sub-clinical mastitis.
Out of all 170 samples cultured, 153 were positive for subclinical mastitis pathogens. The
dominant bacteria isolated were Staphylococcus species (out of them Staphylococcus aureus

— 44.9%), Streptococcus spp. (25.3%), other gram negative enteric bacteria and Escherichia



coli (8.8%). The obtained data also allowed the authors to affirm that age, body condition
score, milk yield and number of parity may be considered as potential risk factors for the
occurrence of subclinical mastitis in cows.

That is why the mastitis is considered as the most common reason for the use of
antimicrobials on dairy farms. The importance of responsible use of antimicrobials was
strengthened by O. Samson et al. [3]. To assess what information could be used as a
predictors for cure the authors invited farmers to submit milk samples from mastitis cases to
their veterinary practice for bacteriological culture. It was found that among 624 culture-
positive samples, 251 were positive for Streptococcus uberis. Additional data were collected
at the cow level (somatic cell count (SCC), parity, lactation stage, milk yield, fat and protein
contents, treatment) and at the herd level (housing, bedding, premilking teat disinfection,
postmilking teat disinfection). There was established that probability of cure was higher
among first- and second-parity animals than among older cows, and in animals with a single
elevated SCC than in animals with multiple high SCC records. In overall the authors
concluded that routinely available cow-level information can help to predict the outcome of
antimicrobial treatment of the most common causes of gram-positive mastitis. This
conclusion is supported by the Griffioen K. et al.[4]. They found out the need for
microbiological mastitis diagnostic tests among Dutch dairy farmers. The farmers are
willing to do the tests that would result in a treatment advice. The availability of a reliable
diagnostic test, with a suitable time-to-result period, on an authors' opinion, will likely
increase the use of microbiological mastitis diagnostics and eventually optimize antibiotic
usage.

The results of the other study [5] indicated that overall positive population level
effect of lactation antibiotic therapy is acceptable for herds with successfully implemented
practices that reduce the transmission rate of pathogens. In herds with high transmission
rates, treatment of chronically infected quarters have little impact on the proportion of

infected quarters and no positive population level effect in reducing the force of infection



and new infection rates. The authors suggested that field trials to evaluate efficacy of
antimicrobial treatment should include estimates on indirect treatment effects.

At the same time recent study showed emerging trend of the development of
antibiotic-resistant microbes associated with subclinical mastitis in dairy cows [6], the risk
of milk contamination substantially endanger the use of antibiotics [7].

That is why the purpose of this paper was to identify main challenges of
antimicrobial therapy while dealing with mastitis in the modern dairy farms.

The most common isolated microorganism in cows with clinical or subclinical
mastitis is Staphylococcus aureus. Xavier A.R. et al. [8] studying the S. aureus isolates from
affected milk found out that they were divided into two groups with 26 distinct subgroups.
The analysis of RAPD-PCR showed no genetic diversity among them, heterogeneous
profile and absence of clonality.

E. Coli was also identified as a major pathogen in cows with mastitis [9]. The
pathogen showed resistance to ampicillin, carbenicillin and sulfamethoxazole-trimethoprim.
The authors found that E. coli isolated from the water samples on the farm possessed ESBL
phenotype and carried antibiotic resistance genes,blaTEM and blaCMY-2. They also
suggested that pathogenic E. coli exposed to antibiotics on dairy farms can potentially
transfer these resistance genes to other pathogenic bacteria under certain conditions.

While known mastitis pathogen may have changed their resistance properties a new
bacteria may step in. The results obtained by M. Sun et al. [10] indicate that A. viridans
could be considered as an emerging aetiological agent of bovine subclinical mastitis as soon
as it exerts an effect on SCC, milk yield and composition.

Analysis done by L. Fox [11, 12] shows that mycoplasma mastitis is infecting about
one-fifth to one-quarter of all large dairy herds annually. The author affirms that the U.S.
Pacific Northwest experienced a 5-fold increase in clinical mycoplasma mastitis over a 2 to
3-year period in the mid-2000s and, more recent data indicate that mycoplasma mastitis has

also emerged in Canada, England and others countries.



With the arising problems of antibiotics usage the effectiveness of alternative
methods have been studied. Thus I. Orjales et al. [13] aimed to compare SCC in organic
farms not using antibiotics (O, n = 6), organic farms using antibiotics (OA, n = 7) and
conventional farms (CA, n = 5) using antibiotic treatments. SCC was statistically
significantly higher in O (173780) compared to CA (93325) and OA (107152). Their data
also indicated that there were no difference in udder health in the primiparous heifers from
the three groups of farms, but it deteriorates in older cows because of chronic infections in
udder. The authors concluded that the non-use of antibiotics had a worsening effect on
udder health in cows.

The other research team have been studied the effectiveness of live culture of
Lactococcus lactis in ruminants with staphylococcal mastitis [14]. The authors found out
that intramammary infusions with L. lactis led to a transient clearance of the pathogen in
the gland. But it also caused mild to moderate clinical cases of mastitis. The authors believe
that it is still early to recommend bacterial formulations as alternatives for treating mastitis
In ruminants.

Wau J. et al. [7] studied the efficacy of antimicrobial peptide, nisin, used for the
treatment of subclinical mastitis in lactating cows. The results of the study indicated that
nisin had bacteriological cure rates of 90.1% for Streptococcus agalactiae, 50% for
Staphylococcus aureus, 58.8% for coagulase-negative staphylococci that summarize to
65.2% in average. Meanwhile, spontaneously recovery rate among untreated cows was
15.9%. The given data allowed the authors to conclude that nisin may need further study to
clarify its effects on mastitis caused by different pathogens.

Herry V. et al. [15] studied the efficacy of the vaccine to control mastitis in dairy
cows. They immunized cows with mastitis, either intramuscularly or intramammaly with the
E. coli P4 preparation. It was found out that accelerated bacteriological cure was not linked
to an increase in the initial efficiency of phagocytosis in milk. Authors concluded that

antibodies did not play a major role in the clinical improvement and that cell-mediated



immunity may play more important role in E. coli vaccine-induced protection of the
mammary gland.

So, the former research data indicate that reliable, alternative to antibiotics,
treatments of mastitis in dairy cows are not still developed and further research is needed to
improve their efficacy.

Meanwhile the antibiotics therapy remains dominant and its responsible use
demands to take into account the latest research data on the matter. Special consideration
has to be addressed to the use of antibiotics in lactating cows due to the danger of milk
contamination.

The study of J.W. Barlow et al. [16] demonstrated positive direct effects of lactation
antimicrobial of subclinical S. aureus mastitis and indirect effects consisting of the
preventing new mastitis cases and reducing incidence of clinical mastitis within dairy herds.
And the earlier treatment of Staph. aureus mastitis is more effective than later one [17].

Linder M. et al. [18] were analyzing the effects of an antibiotic treatment at chronic
subclinical S.aureus mastitis during lactation. They found that animals treated with
antibiotics showed a pathogen elimination rate of 35.9% and a cure rate of 21.9% while the
rates for the control group were 21.4% and 8.6%, respectively. It showed that efficacy of
intramammary cephalexin and subcutaneous marbofloxacine lactation treatment is low but
still significantly better than without any antibiotic use. The later conclusion was supported
by B.H. Borne et al. [19]. They showed that lactational treatment did not limit the spread of
Staph. aureus at high transmission rates. On authors opinion to improve udder health in a
dairy herd, lactational treatment of contagious subclinical mastitis has to be paralleled by
management measures that lower the transmission rate — one of the options studied was
culling an uncured cows after two month of subclinical intramammary infection.

The use of antibacterial lactational treatment of streptococcal mastitis in dairy cows
prevented clinical mastitis [20]. The authors also concluded that the treatment may
contribute to reduction of bulk milk SCC and to prevention of pathogen spread in dairy

herds. The data obtained by W. Steeneveld et al. [21] showed that for the average cow,



treatment of chronic subclinical mastitis (caused by Str. uberis) was not efficient
economically. But, the risk of high costs was much higher in cases when cows were not
treated. In general, profitability of treatment of chronic subclinical Str. uberis mastitis
depended on farm-specific factors (price of milk) and cow-specific factors (time of
diagnosis, duration of infection, transmission and cure rates).

Deluyker H.A. et al. [22] studied the associations of bacteriological and quarter
SCC cure after intramammary antibiotic treatment with treatment duration, cow parity and
pretreatment bacteriology and SCC. They found out that: bacteriological cure rate was
significantly higher for lower parity, lower number of colonies in the pretreatment culture,
longer treatment duration, and for Streptococci compared with Staph. Aureus; posttreatment
SCC was significantly higher with increasing parity, in rear quarters, and with shorter
duration of treatment; in the group of second and third parity animals post-treatment SCC
was more reduced in front quarters than in rear quarters; the difference in posttreatment
SCC between younger and older cows increased with higher pretreatment SCC.

A number of authors compared systemic and local antimicrobial treatment regimens
in cows with mastitis. An efficacy of single intramammary infusion containing sodium
nafcillin, procaine benzylpenicillin and dihydrostreptomycin and systemic cefquinome
administered intramuscularly, twice at a 24-h interval in dry cows with subclinical S. aureus
intramammary infection was studied by N.Y. Shpigel et al. [23]. The intramammary
treatment resulted in a higher cure rate compared with systemic one. The cure rate after
systemic cefquinome treatment was comparable to the spontaneous cure rate. The
unfavourable results of the cefquinome systemic regimen the authors attribute to inadequate
pharmacokinetic properties of the drug regarding poor penetration in udder with subclinical
mastitis and shorter antimicrobial effect compared with the intramammary application.

A randomized controlled field trial was performed to evaluate the efficacy of a 3-
day treatment regimen with intramascular penethamate hydriodide compared with no
treatment in lactating cows with subclinical mastitis [24]. It was found that systemic

treatment with penethamate resulted in bacteriological cure in 59.5% of quarters and 52.2%



of cows, compared with 16.7 and 10.9% in the untreated, SCC decreased significantly in the
pencthamate-treated cows especially in the cases of bacteriological cure.

The analysis of latter articles allowed us to conclude that treatment of subclinical
mastitis during lactation depends on a group of factors. These factors include treatment
regimen (duration, method of drug input, drug choice) and risk factors on cow (parity, rare
or front quarters, infection recurrences) and on farm (hygiene algorithm) level.

One should agree with C. Pinzon-Sanchez and P.L. Ruegg [25] that information
about the etiology, history of clinical and subclinical mastitis and parity are useful to review
when developing tactical and strategic treatment regimens.

The open question remains as to duration of the antimicrobial treatment of cows
with mastitis. Some research shows lower efficacy of short term treatment [26] and higher
of long duration [27] while the others are not so unambiguous.

Oliver S.P. et al. [28] established that efficacy of ceftiofur therapy against all
subclinical mastitis was 38.8, 53.7, and 65.8% for the 2-, 5-, and 8-d treatment regimens,
respectively. At the same time only 10.5% sick cows in control group were cured without
any treatment and the 8-d long ceftiofur treatment was significantly better than the standard
2-d long treatment. The authors also noticed that different pathogens react differently on the
same regime treatment. For example, the cure rate for the 8-d treatment regimen was 70%
for Corynebacterium bovis, 86% for coagulase-negative Staphylococcus species, 36% for
Staph. aureus, 80% for Streptococcus dysgalactiae ssp. dysgalactiae, and 67% for Strep.
uberis.

The results of the other study [29] indicate that both the 5- and 8-d ceftiofur
treatment regimens had significantly higher bacterial cure rates than the standard 2-d
ceftiofur treatment regimen.

Date obtained by B.E. Gillespie et al. [30] indicate that extended pirlimycin therapy
was effective in eliminating intramammary infections caused by environmental streptococci
and S. aureus. Their date proved that efficacy of pirlimycin therapy of mastitis caused by

environmental Streptococcus spp and S. aureus was 44.4%, 61.1%, and 95.0% for the 2-, 5-,



and 8-day long regimens, respectively while none of the infections in the untreated control
quarters was cured. The authors found significant differences in efficacy between the 8- and
2-day treatment regimens, and between the 8-day and 5-day treatment regimens (P < or =
0.05).

The use of 2-day pirlimycin regimen for experimental S. uberis mastitis eliminated
the infection in 58.1%, 5-day regimen — in 68.8 and 8-day regimen — in 80.0% of involved
quarters [31]. At the same time, following therapy, in quarters where treatment was
successful in eliminating S. uberis the number of somatic cells in milk decreased
significantly. However, the authors did not find any evidence to conclude that extended
therapy with pirlimycin resulted in a greater reduction in somatic cell counts in milk than
the 2-day treatment.

The objectives of the study of R. Kasravi et al. [32] were to evaluate the efficacy of
intra-mammary-administered cefquinome for the treatment of sub-clinical mastitis in
lactating dairy cows and to determine if extended therapy would enhance treatment efficacy.
Seventy-three Holstein dairy cows from a single farm with 150 infected quarters were
enrolled in the study. The three regimens were tested. First, standard regimen (75 mg of
cefquinome administered three times at 16-h intervals. Second, extended regimen (75 mg of
cefquinome administered six times at 16-h intervals and third, untreated control regimen).
Most of the causative pathogens were coagulase-negative staphylococci, streptococci and
coliforms. The overall bacteriological cure rates for sub-clinical mastitis were 84.61%,
91.37 and 20% for the conventional, extended and the control groups, respectively. Also
there were found significant differences in SCC between the both treated versus the control
group (P <0.001). The authors notice no differences, as to bacteriological cure rate or SCC,
between the extended and the conventional groups and concluded that extended therapy did
not enhance treatment efficacy at the conditions studied.

While some of the discrepancies of antibiotic efficacy may be explained by
differences in study design or others subjective causes one may argue that in most of the

cases the pathogen properties may be responsible. Here the issues of antibiotic resistance



and susceptibility tests arrive. Apparao D. et al. [33] were determining the association
between results of in vitro antimicrobial susceptibility tests and outcomes in cows with
subclinical mastitis that received intramammary treatment with pirlimycin hydrochloride.
Test group cows with mastitis receiving 50 mg of pirlimycin intramammary every 24 hours
twice. Control group cows had no treatment. Overall treatment success rate was 66%
(128/194) for both groups. The resistance to pirlimycin ranged from 0% (S. aureus) to 50%
(gram-positive cocci). The authors did not find any treatment efficacy differences between
the treated and control groups and concluded that in a case described the susceptibility test
IS not an efficient procedure to do.

On the other hand O. Aslantas and C. Demir [34] while investigating the antibiotic
resistance and biofilm-forming ability of Staph. aureus from subclinical bovine mastitis
cases found out that the cocci were mainly resistant to B-lactams and, to a lesser extent, to
tetracycline and erythromycin. Also, the studied pathogen was possessing at a high rate the
biofilm- and adhesion-related genes, which are increasingly considered as an important
virulence factor in the pathogenesis of Staph. aureus infections.

The aim of this study done by M. Bochniarz et al. [35] was to recognize selected
factors of virulence that determin the adhesion of Staphylococcus chromogenes to cows'
udder tissues in subclinical mastitis and to evaluate the susceptibility of this pathogen to
antibiotics. There was confirmed the ability of the pathogen to produce slime in 24 isolates
(63.2%), and protease in 29 isolates (76.3%). In every slime-producing isolate, there were
no found bap, fnbA and eno genes.

Owens W.E. et al. [36] found out that bacteriologic cure rates for newly acquired
Staphylococcus aureus intramammary infection (< 2 wk in duration) at 28 d posttreatment
were 70% and cure rates for chronic infection (> 4 wk duration) — 35%. The authors also
found out that in vitro testing was a high predictor of therapy outcome for mastitis caused
by Staphylococcus spp., newly acquired Staph. aureus, Strep. uberis, Strep. dysgalactiae,
and Strep. agalactiae, but was not an accurate predictor of efficacy for chronic mastitis

caused by Staph. aureus.



The need and efficacy of antimicrobial susceptibility testing was reviewed by J.
Barlow [37]. He found that in spite of seemed necessity of susceptibility testing for
treatment decisions its usefulness has been challenged in a number of publications.

The analysis of the reviewed articles allowed elaborating following conclusions:

1. The research on antibiotic use in mastitis cases in dairy cows is numerous.

2. The dominant isolated mastitis pathogens are Staphylococcus and Streptococcus
spp., Escherichia coli and some other enteric bacteria.

3. Antibiotics are the most common medicines used in mastitis cases in dairy cows.

4. Resistance and survival properties of mastitis causative pathogens are changing
and the fact has to be taken into account.

5. The treatment of mastitis depends on a group of factors. These factors include
treatment regimen (duration, method of drug input, drug choice) and risk factors on cow
(parity, rare or front quarters involvement, infection recurrences) and on farm (hygiene
algorithm) level.

The further study needed to evaluate the distant influence of treatment regimen
(short or prolonged duration, dosage, frequency of use) on pathogen resistant properties and

mastitis reoccurrence rate.
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Cy4acHi BUKJIMKH 32 aHTHOIOTHKOTepaIlii MACTUTIB y KOpiB

H.B. Koz3iii, B.I'. lllaranenko, I.M. Il1axoTHiok, B.1. Ko3iii

[HdexuiliHi areHTH € OCHOBHUMH €TI0JIOTTYHUMU ()aKTOpaMU MacTHTY y MOJIOYHUX KOpiB. THUM He
MEHII, KOHTPOJIb 32 MAaCTUTY Yy MOJIOYHHMX (hepMax Mae I'pyHTYBATHCs HA HU3LI1 3aX0/IiB, BKJIIOUAOYM BUOIp
Ipernapary Ta pekuM 3aCTOCYBaHHS, YIOCKOHAIEHHS METO/IIB YTPUMAaHHS Ta FOJiBII, IPOLEypH Iiri€HN
(bepMu, cTaH 3710poB'st KOPIB Ta iX Bik ToI0. OCHOBHA MeTa LIbOT'O OIJISAY MOJIATa€e y BUCBITICHHI
Cy4acHHUX MPOOJIeM aHTUOIO0THKOTEPAIii MOJIOYHUX KOPIB 32 MACTHTY.

Byno BcTaHOBIIEHO, IO TOCTIKEHHS MIOA0 3aCTOCYBAaHHS aHTHOIOTHKIB 32 MAaCTUTY y MOJOYHHUX
KOPIB € YACICHHUMH. JIOMiHYIOUMMH 1301b0BaHIUMHU 30y JTHUKAMH MAaCTHTY € CTa(piIOKOKH Ta CTPENITOKOKH,
Escherichia coli Ta iHmi rpaMHeraTwBHI €HTepajbHi OakTepii. AHTHOIOTMKM € HailOLIBII TMOMIMPEHOIO
IPYIIOIO Npenaparis, sIKi BUKOPUCTOBYIOTHCS 32 MACTUTIB Y MOJIOUHUX KOpIB. PE3UCTEHTHICTh Ta )KUTTEBA
3/IaTHICTh 30YyJHMKIB MAacTUTYy 3MIHIOIOThCA 1 el (akt cainx BpaxoByBaTH. E(eKTUBHICTH JiKyBaHHSA
MacTUTy 3aJeXuTh BiJl rpynu (akropis. Lli ¢axkropu BKIIOYAIOTH HaNpalfOBaHHS HAJIEKHOI CXEMH
JKyBaHHS (TPUBAJIICTb, CIIOCIO BBECHHS JIIKAPCHKOTo 3aco0y, BUOIp JIIKAPCHKOTO 3ac00y) Ta BpaxyBaHHSI
(bakTopiB pU3MKY A KOpiB (BIK TBapHUHH, 3aJIHI UM MEPEHI 01 BUMEHI, nepedir iHdekuii) Ta Ha depmi
(anropuTM riri€eHn).

[lonanbiie nOCHPKEHHST HEOOX1THO CHPSAMOBYBAaTH Ha OLIHKY BIJJIaJ€HOIO BIUIMBY JIIKYBaHHS
(xopoTke abo TpuBaje, JO3yBaHHS, YaCTOTa BUKOPHUCTAHHS) HA PE3UCTEHTHICTh NAaTOrEeHIB Ta KUIbKICTh
peIuInBIB.

Kuro4oBi ciioBa: KopoBa, MacTuT, JiKyBaHHS, aHTUO10THK, PEKUM, PE3UCTEHTHICTb.

CoBpeMeHHbIE BbI30BbI IPH AHTHOMOTHKOTEPANUN MACTUTOB Y KOPOB

H.B. Ko3nii, B. I'. [llaranenxo, U.H. IlnaxotHiok, B.U. Ko3uii

I/IHCbeKI_[I/IOHHBIe Ar€HThbl ABJIIFOTCSI OCHOBHBIMHU OSTHUOJIOTUYCCKUMU q)aKTOPaMI/I MaCTuTa y
MOJIOYHBIX KOPOB. Tem He MCEHEEC, 60pb6a C MaCTUTAMH Ha MOJIOYHBIX q)epMax JOJI’KHA OCHOBBIBATHCA HaA
psze MepomnpuATHN, BKIIOYas BBIOOp MpemapaTa U PEeKUM NPUMEHEHHs, COBEPIIEHCTBOBAHUE METOJIOB
COJIep’KaHusl U KOpMJIEHHs, COONIOZCHUE MpaBUJ TMTHEHBl Ha (epme, COCTOSTHUE 370pPOBbsSI KOPOB, HUX
BO3pacT U ToMy mojnooHoe. OCHOBHAs 11€1b 3TOT0 0030pa COCTOUT B OCBEIIEHUU COBPEMEHHBIX MPOOIEM
AHTHOUOTHKOTEPATNH MOJIOYHBIX KOPOB C MACTUTOM.

bruio YCTAHOBJICHO, YTO HCCICAOBAHUA 110 MNPUMCHCHHIO aHTI/IGI/IOTI/IKOB npu ™Macturax y
MOJIOYHBIX KOPOB ABJIAKOTCSA J0CTAaTOYHO MHOT'OYHCICHHBIMU. I[OMI/IHI/IPYIOH_[I/IMI/I HU30JIMPOBAHHBIMU
BO30OYAMUTEIIMA MacTUTa SIBISIOTCS CTaQUIIOKOKKM W CTPENTOKOKKH, ESCherichia coli u apyrue
rpaMOTpUIIATENIbHBIE SHTEpalibHble OakTepuu. AHTUOMOTUKM SBIAIOTCS HauOoJiee paclpoCTPaHEHHOM



IPYNION MpernaparoB, UCIIOIB3YEMBIX IPH MACTHTaX B MOJOYHBIX KOPOB. PE3UCTEHTHOCTH M JKU3HEHHAS
CIIOCOOHOCTh BO30yaUTENEH MacTUTa M3MEHSIOTCS W 3TOT (DAKT CIEAyeT YYHUTHIBaTh. DPPEKTUBHOCTDH
JICYCHUS] MACTHTA 3aBUCHUT OT TPYHIIBI (HaKTOPOB. DTH (HaKTOPHI BKIIOUAIOT HApaOOTKY HaJISKAIEH CXEMBbI
aedyeHus (MPOAOIKUTEIBHOCTD, CHOCOO BBEIEHMS JICKAPCTBEHHOI'O CPEJICTBA, BBIOOP JIEKAPCTBEHHOI'O
cpeacTa) U y4yera (hakTOpOB pUCKa AJIsi KOPOB (BO3pACT KUBOTHOTO, 3aJTHUE WIIU TIEPEIHUE JI0JIM BEIMEHH,
xapakTep HH(EKInn) 1 Ha pepme (aITOPUTM TUTHEHBI).

JlanpHeliee ucciaen0BaHe HEOOX0IMMO HANpaBIsATh HAa OLEHKY OTAAJICHHOTO BIIUSHUS JCUCHHS
(KOPOTKOE WM JUIMTENBHOE, JO03UPOBKA, YAcTOTA HCIOJIB30BAaHMSA) HA YCTOWYHMBOCTH IATOI€HOB H
KOJINYECTBO PELUANBOB.

KnioueBbie cjioBa: KOpoBa, MaCTUT, JICUYCHUE, AHTUOUOTHUK, PEKUM, PE3UCTEHTHOCTb.



