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In the ovaries of cows referred to the third group are also follicles at different developmental stages: primary and sec-
ondary. But big changes are experiencing secondary follicles. In some follicles follicular vesicular layer is separated from the
inner folder cell forms multiple folds that fill the lumen of the follicle. Observed deformed follicles, and such clearance
which is completely filled with follicular cells.

Occasionally there are follicles in which follicular layer was subjected to destruction and necrotic follicular cells are
separated from the follicular layer and mixed into the follicular fluid that is experiencing deep destructive changes. In the
upper layers of the cortex are located a significant number of atresial yellow bodies of different sizes of round or oval shape.

The medulla of the ovary occupies a small area compared to the cut-off area, and is represented by a network of vessels
of all sizes, dispersed in the stroma of the organ.

Key words: ovaries, gistostruktura, sexual cycle, follicles, corpora lutea.

Haoiiwna 10.10.2016 p.

YK 619:618.11:611.651.1.83:636.2

KASIMANICKAM R., BVSc, DVSc, DACT

KASIMANICKAM V., DVM, MS, DACVPM

Department of Veterinary Clinical Sciences, Washington State University,
Pullman WA, USA

ramkasi @vetmed.wsu.edu

KOZIY V., doctor of vet. sci.

LOTOTSKIY V., kand. of vet. sci.

Bila Tserkva National Agrarian University

POSTPARTUM UTERINE DISEASES IN DAIRY COWS

[TicnAnonorosi 3aXBOPIOBaHHSI MAaTKH, BKIIOYAIOUM HecnenudiuyHi MaTKoBi iH(EKIT, 3SHIKYIOTh PEIPOAYKTUBHY 37aT-
HiCTh MOJIOYHHX KOPiB. IX JiarHOCTYIOTB i HiKyloTh y 55 % KopiB micis momnoris. Sk npaBuiio, iHdeKIii MaTKU NPU3BOAATH
JI0 EKOHOMIYHMX BTpaT uepe3 30UIbLICHHS BUTPAT Ha BETCPUHAPHUI JOTJIAM, 3HIKEHHS MOJIOYHOI MPOAYKTHBHOCTI, MOPY-
LICHHS PENpPOXYKTUBHHUX (YHKIIH 1 BUOpaKyBaHHS XBOpHX KopiB. KiliHIYHO 3aXBOpIOBaHHS MaTKH XapaKTePHU3YIOThCs THiH-
HUMH BHIJICHHSMHE 3 TXBH, K1 3a3BM4aii acoliroroTees 3 iHpikyBanusm Escherichia coli i Trueperella pyogenes. Cy6kii-
YHE 3aXBOPIOBAHHS MAaTKH ACOLIIOETHCS 31 30UIBIICHHSAM YHCIIA 3aMaIbHIX KIITHH 3 a00 0e3 BUSBICHHS MaTOTCHHUX OakTe-
piit B MaTwi. [TopymmeHHs penpoaykTHBHOI (QYHKIIT OmocepeIKOBY€eThCsl OaKTepialbHUMH MPOIYKTaMU OOMiHY peuoBUH (JTi-
MIOTIONTiCaxapyan, eHAOTOKCHHN) a00 3amalIbHIMK MeJliaTopaMH, sIKi HOPYIIyIOTh (GYHKIIT ClIepMaTo30i1iB, SI€YHHUKIB, MAaTKH
i eMOpioHiB. MeToau NiKyBaHHS TOBHHHI OyTH CHpsSIMOBaHI Ha YCYHEHHS NaTOT€HHUX OakTepiil B MaTIi, P LILOMY HE T10-
PYILIYIOUM BJIaCHUX 3aXMCHUX Oap'epiB KopoBH B Matii. [IpoTe, mpornoHOBaHi BapiaHTH JIIKyBaHHS 4acTo cynepewsi. Lleit
OTJIA] BKIIIOYAE KPUTEPIi IS MIarHOCTHKH Ta Kiacu@ikamii MaTKOBUX iH(EKLi# y KopiB, BUOOPY JiKiB i pexXHUMIB iX 103Y-
BaHHA. Takok OOTOBOPIOETHCS MPOOJIEMa CTIHKOCTI MiKpOOiB 10 MPOTHMIKPOOHHX TpenapaTiB Ta YTBOPEHHS OiOTLTiBKH.
Kpim Toro, 3'sicoByetncst poib MikpoPHK i ii 3B's130k 3 mepepuBaHHAM TLTBHOCTI Y KOPIiB 3 TATONOTISIMA MaTKH.

KuirouoBi cjioBa: 3axBOpIOBaHHS MaTKH, MOJIOYHA KOpOBa, po3muoxeHHs, indexmii Escherichia coli i Trueperella
pyogenes.

Introduction. The extent of postpartum reproductive diseases in dairy cow includes retained fetal
membranes, acute puerperal metritis, clinical endometritis, subclinical endometritis and pyometra.
Although, literature suffers from the lack of a reliable definition for uterine diseases, there is
agreement that these conditions affect reproductive performances [1—3]. Consistent findings are that
uterine disease reduces overall risk of pregnancy, reducing first service conception, prolonging calving
interval and increasing risk of involuntary culling. Metritis affects about 20 % of lactating dairy cows,
with the incidence ranging from 8 to 40 % in some farms [4—6]. Clinical endometritis affects about
20.0 % of lactating dairy cows, with the prevalence ranging from 5.0 to>30 % in some herds [2, 7].
Subclinical endometritis is the most prevalent of all uterine diseases; it affects approximately 30% of
lactating dairy cows, with the prevalence ranging from 11 % to 70 % [3, 5, 8, 9]. The major risk
factors for uterine disease are dystocia, twinning including retained placenta. Retained placenta and
metritis complex doubles the risk of cows remaining with uterine inflammation at the time of first
postpartum insemination [10].

Dominant uterine pathogens. Most pertinent uterine pathogens are E. coli and T. pyogenes.
A high occurrences of opportunistic pathogens a-hemolytic Streptococcus and coagulase-negative
Staphylococcus (CNS) are also observed. Bacterial species that cause uterine inflammation [11-13]
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were classified according to their expected pathogenic potential: a) uterine pathogens associated with
uterine lesions (E. coli, T. pyogenes, Fusobacterium necrophorum, and Prevotella melaninogenica);
b) pathogens frequently isolated from the uterine lumen in cases of inflammatory condition, but not
commonly associated with uterine lesions; and ¢) opportunistic contaminants transiently isolated from
the uterine lumen and not associated with uterine lesion.

Although E. coli is widespread in the environment, specific E. coli strains from cows with uterine
disease have been isolated [14]. These endometrial pathogenic E. coli have been shown to be more
adherent and invasive for endometrial epithelial and stromal cells compared with E. coli isolated from
the uterus of clinically normal animals [14]. It should be noted that these uteropathogenic strain could
be entero- or uro-pathogenic.

The composition of uterine microbiota changes substantially at different stage of postpartum
period. However, animals infected with E. coli or T. pyogenes at 10 days after calving (10 days in milk
(DIM)) had an increased risk for an infection with the same bacterial species at 24 DIM (E. coli
relative risk (RR)=3.7 and T. pyogenes RR=2.9). Moreover, the risk of being diagnosed with abnormal
vaginal discharge at 24 DIM increased in cows with E. coli (RR=1.7) or T. pyogenes (RR=1.7) at
10 DIM [15].

Association of bovine herpes virus- 4 (BoHV-4) in cows with metritis has also been documented
[16, 17]. Monge et al. [16] observed BoHV-4 in 83 % of 12 cases studied and Nak et al., [17] reported
that 23 % of the cases studied were positive for BoHV-4.

Definition of uterine disease. The authors rely on generally accepted definition of uterine
diseases that goes as follows. Metritis — animal with an abnormally enlarged uterus and fetid vaginal
discharge, associated with signs of systemic illness (decreased milk yield, dullness or other signs of
toxemia) and fever >39.5 °C within 14 days postpartum.

Clinical endometritis — presence of mucopurulent or purulent discharge in vagina after 3 and 4
weeks, respectively, from calving. A grading system based on the nature of vaginal discharge is
developed to evaluate cows. (Score 1=a few flecks of purulent material; Score 2=mucopurulent
material but <50 % purulent material; Score 3=mucopurulent material with >50 % purulent material).

Subclinical endometritis — presence of polymorphonuclear neutrophils exceeding from 6 to 18 %
in samples collected by uterine lavage or cytobrush methods.

Effect of uterine disease on fertility. It delays resumption of ovarian cyclicity after calving. It
delays time interval from calving to first service (days to first service). It delays interval from calving
to conception. It increases voluntary culling.

Lipopolysaccharides (LPS) from E. coli impair the function of the hypothalamus-pituitary-
ovarian axis. It directly perturbs ovarian granulosa cells steroidogenesis, providing machineries to
explain the association between uterine disease and anovulatory anestrus [18]. Once E. coli
infection is established and LPS is recognized by uterine endometrial and stromal cells, the
prostaglandin production by stromal cells is modulated and this in turn may affect luteal phase
length. At the ovary, theca cells produce androstenedione, which is aromatized to estradiol by
granulose cells. These cells can recognize LPS following which expression of aromatase enzyme
is down-regulated and less estradiol is produced [18]. Cows with uterine disease that ovulate have
lower peripheral plasma progesterone concentrations that may further reduce the chance of
conception associated with endometritis. The presence of LPS in the peripheral circulation also
disrupts LH production and release, which may have additional effects on ovarian theca and
granulosa cells. Together, these observations may explain the infertility in cattle associated with
uterine infection.

An impaired uterine environment is likely to be one of the primary problem of repeat breeder cows
[19], which show a high incidence of embryonic death at Day 6 following fertilization (i.e. shortly
after entry of the embryo into the uterus) and the increased rate of pregnancy loss continues up until
day 19 [20]. Embryos derived from normal cows fail to survive when transferred into the uterus of
repeat breeders, whereas embryos derived from repeat breeders showed normal survival rates
following transfer into normal cows [21], a result that indicates poor embryo quality is related to a
suboptimal uterine environment.

Uterine embryo interaction. Luminal portions of the female reproductive tract during the
estrous cycle and pregnancy provide a well-synchronized environment for final maturation of
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gametes, fertilization, and embryonic and fetal development. In cattle, there is an extended
interval of elongation (after blastocyst hatching) of embryo, followed by opposition, attachment,
and adhesion of the trophectoderm to the uterine luminal epithelium. The uterine endometrium is
a complex tissue, consisting of luminal epithelial cells, superficial and deep glandular epithelial
cells, and fibroblast-like stromal cells. These cell types have key roles (via endometrial
secretions) in orchestrating elongation.

In addition, alterations to the endometrium are required to establish uterine receptivity to embryo
attachment. Because most embryonic loss occurs during the preattachment period, these changes at
that period are probably vital to the likelihood of establishing successful pregnancy in cattle. The
endometrium is the maternal interface for embryo-maternal communication, which is essential to
maintain pregnancy. Endometrial polymorphonuclear neutrophil infiltration is an indicator of uterine
disease, and is associated with changes in endometrial gene expression patterns, including genes
involved in cell adhesion and immune modulation. Consequently, uterine disease might affect the gene
expression in embryos, including expression of genes related to membrane stability, the cell cycle and
apoptosis.

Our study indicated that expressions of MUC1 and cytokines genes were significantly different
between the endometrium of normal, fertile versus diseased, subfertile dairy cows [22, 23]. We
concluded that these altered gene expressions contributed to endometrial inadequacy and consequently
to pregnancy wastage. Mucin (MUC) 1 is an inducible innate immune effector and an important
component of the first line of defense against bacterial invasion of epithelial surfaces [24]. Expression
of MUClis detected in bovine endometrial epithelial cells and LPS increased the mRNA expression of
MUC1 [25]. Functions of MUCL1 include cell adhesion, lubrication of epithelial surfaces, and
protection from infection, depending on its subunit [26, 27]. Because MUCL1 inhibits cell—cell
adhesion [28—30], expression of MUCI1 in endometrial epithelium has been suggested to create a
barrier to embryo attachment that must be suppressed during implantation [29, 30]. Higher MUCL1
expression cause embryonic death by preventing or delaying embryonic attachment in these subfertile
cows with uterine disease [23].

MIiRNA regulation in cows with metritis. MicroRNAs (miRNAs) are naturally occurring small
non-coding RNA molecules, approximately 21-25 nucleotides in length. MicroRNAs are partially
complementary to one or more messenger RNA (mRNA) molecules, and their main function is to
down-regulate gene expression in a variety of manners, including translational repression, mRNA
cleavage, and deadenylation. Aberrant miRNA expression is associated with many diseases. In human,
abnormal expression of miRNAs has been observed in multiple human reproductive tract diseases
including endometriosis and recurrent pregnancy loss.

We identified differential abundance of 34 circulating miRNAs in cows with metritis compared to
normal cows. Of those 18 were up-regulated and 16 were down-regulated. Specifically several
miRNA families were down-regulated including bta-let-7f, bta-miR-10a, bta-miR-127 and bta-miR-
148b-3p and several were up-regulated including bta-let-7a-5p, bta-miR-101, bta-miR-142-3p, bta-
miR-150, bta-miR-16b, bta-miR-181a, bta-miR-191, bta-miR-192, bta-miR-21-5p, bta-miR-24-3p,
bta-miR-25, bta-miR-26b, bta-miR-30d and bta-miR-30e-5p in cows with metritis compared to normal
cows (P<0.01) [31]. A considerable number of miRNASs predicted to inhibit the expression of genes
functioning as proinflammatory and immune-related response, angiogenesis, cell-cycle progression,
and adhesion molecules have been proven to be differently expressed in cows with metritis. In most of
the cases, the level of expression of these miRNAs is decreased in cows with metritis compared to
those without metritis. The presence of distinct miRNA profiles between inflamed and normal
endometrium indicates that miRNA may have a function in the pathophysiology of endometritis which
could be used for diagnosis and treatment.

Interestingly, let-7, miR-29, -30, -31, -193A-3p, and -210 have been associated with cell
participating in the control of cellular pluripotency, proliferation, and differentiation. Also, let-7, miR-
122, -127, -181were implicated in differential expression in placenta of different sources of pregnancy.
These differences indicate that these miRNA are transcriptionally not reprogrammed correctly. These
aberrant miRNA activities might be associated with genetic and epigenetic modifications in abnormal
placentogenesis due to maldifferentiation of early trophoblast cell lineage which may contribute to
pregnancy wastage.
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Biofilm formation and drug resistance. Reckless use of antibiotics and/or development of
biofilm are the rationale for the development of multidrug resistance (MDR) of pathogenic bacteria.
We observed 35 % of T. pyogenes isolates found were positive for a gene cassette associated with
antibiotic resistance against sulfadiazine, bacitracin, florfenicol, ceftiofur, penicillin, clindamycin and
erythromycin, and 33 % of the E. coli isolates contained genes for the virulence factor associated with
biofilm production [32]. Antibiotic resistance and biofilm formation may contribute to treatment
failures.

Treatment. It should be noted that the efficacy and benefit of treatments varies considerably
among studies. Even though there are different options that are available to clinicians, research results
from last 5 decades were inconsistent. Since, antibiotic resistance and biofilm formation may
contribute to treatment failures treatment should include consideration of antimicrobial resistance of
pertinent uterine pathogens and biofilm formation in persistent cases. Currently available treatment
options for metritis include: Ceftiofur hydrochloride 2.2 mg/kg intramuscularly for 5 days; fluid
therapy; calcium therapy; uterine lavage with clean water. For clinical and subclinical endometritis:
administration of luteolytic dose of Prostaglandin GF2a (intramuscular) particularly where a corpus
luteum is present on the ovary of the affected cow. Repeat the treatment every 2 weeks; intrauterine
infusion of 200 mL of 50 % dextrose (Pregnancy/artificial insemination (P/AI)=29.8+4 %) is
advantageous over control (P/AI=21.1+4 %); intrauterine infusion of platelet concentrate 15 to 50 mL.

Conclusions. Uterine diseases are highly prevalent in high-producing dairy cows. It requires
precise diagnosis and timely treatment. A wide variety of treatment modalities for postpartum uterine
diseases have been studied, including antibiotics and hormones. The effectiveness of the antibiotics
and the administration of PGF2a varied among the studies. Clinicians should consider alternative
treatment modalities.
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ITociepooBbIe 32601eBaHUsI MATKH Y MOJIOYHBIX KOPOB

P. Kacumanukam, B. Kacumanukam, B. Ko3uii, B. Jloroukuii

IMocsepoaoBeie 3a00eBaHUsI MAaTKH, BKIIFOYAs HeCTeNH(UUECKHEe MaToOYHble WH(OEKIHH, CHIKAIOT PEerpOIyKTHBHYIO
3¢ HEKTHBHOCTH MOJIOYHBIX KOPOB. X THArHOCTHPYIOT U jiedar y 55 % kopoB mocie pojoB. Kak npauiio, nHOEKIHMH MaTKH
MPUBOJIAT K SKOHOMHYECKUM MOTEPSM HM3-3a YBEIHUYCHHSI PACXOJOB Ha BETEPHHAPHBINA YXOJI, CHIKEHHUSI MOJIOYHON MPOJIYK-
THUBHOCTH, HapyIIEHHs PENPOIYKTHBHBIX QYHKIHI 1 0TOpaKoBKe 0OIbHBIX KOpOB. KinHMYecKH 3a00J1eBaHNs MaTKU XapakK-
TEPHU3YIOTCSl THOWHBIMU BBIIEICHUSAMH M3 BIIarajluilia, KOTOpble 0OBIYHO accoluupyrotcs ¢ nHduuupoBanueM Escherichia
coli u Trueperella pyogenes. Cybxinandeckoe 3a001€BaHHe MATKH aCOLUUPYETCS C YBEIUYCHUEM YMCIIa BOCTIATHTEBHBIX
KJIETOK ¢ WM 0e3 maToreHHbIX OakTepuil B MaTke. HapyiieHune penpoaykTHBHOH (QYHKIMU orocpenyeTcs OakTepuaibHbIMU
MPOAYKTaMH OOMEHa BEIIECTB (JIMIOMOINCAXaPHUIOM, SHIAOTOKCHHOM) HJIH BOCIHATUTEIBHBIMH MEIHATOPaMHU, KOTOPBIC Ha-
pyuIarT GYHKIHN CIIEPMATO30U/I0B, SHYHUKOB, MATKHA M SMOPHOHOB. METO/IbI JICUCHHS AODKHBI OBITh HAIIPABIICHBI HA YCT-
paHeHHe MaTOreHHbIX OAaKTepHil U3 MATKH, IPH 3TOM HE Hapyluas B MaTke COOCTBEHHBIX 3aIUTHBIX GapbepoB KOPOBBI. Tem
HE MEHee, MpejyiaraeMble BApHAHTHI JICYCHHS YaCTO MPOTUBOPEUHBBL. DTOT 0030p BKIFOYACT KPUTEPHH ISl THATHOCTHKH H
KiaccH(UKAIMK MaTOYHBIX MH(EKIUH y KOPOB, BEIOOPA JIEKApCTB M PEKUMOB HX J03upoBaHusi. Tawke obcykmaercst npo-
6remMa yCTOHYHBOCTH MH(]EKTa K TPOTHBOMUKPOOHBIM IpenaparaM u o0pa3oBaHus OuoruieHkH. Kpome Toro, BeLICHSETCS
pouib MukpoPHK 1 ee cBsi3b ¢ IpeprIBaHHEM GEPEMEHHOCTH y KOPOB C MATOJOTHSAMH MaTKH.

KuaroueBble ciaoBa: 3a00ieBaHus MAaTKH, MOJIOYHAsT KOpOBa, pasMHOXkeHue, nabekuun Escherichia coli u Trueperella
pyogenes.

Postpartum uterine diseases in dairy cows

R. Kasimanickam, V. Kasimanickam, V. Koziy, V. Lototskiy

Postpartum uterine diseases, including nonspecific uterine infections, reduce the reproductive efficiency of dairy cows.
Up to 55 % of the postpartum cows are diagnosed with, and treated for, uterine infections. Generally, uterine infections cause
economic losses due to increased veterinary care costs, deceased milk production and reproductive efficiency, and culling of
the affected cows. Clinical uterine disease is characterized by purulent uterine discharge commonly associated with
Escherichia coli and Trueperella pyogenes infections. Subclinical uterine disease is associated with increased number of
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inflammatory cells with or without pathogenic bacteria in the uterus. Impaired reproductive efficiency is mediated by
bacterial products (lipopolysaccharide, endotoxin) or via inflammatory mediators that disturb sperm, ovarian, uterine and
embryo functions. Treatment modalities are aimed at eliminating pathogenic bacteria from the uterus without inhibiting
cow’s uterine defense. However, treatment options are often controversial. This review includes criteria for diagnosis,
different diagnostic groupings employed to classify uterine infections, choice of drugs and dosing regimens, and
antimicrobial resistance and biofilm formation. Further, circulating microRNA dynamics and its association with pregnancy
wastage in cows with uterine disease has been discussed.
Key words: uterine diseases, dairy cow, reproduction, Escherichia coli and Trueperella pyogenes infections.
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BIIJIMB TIPOBIOTUYHOI'O 3AXUCTY CJIN30BUX
HA ®YHKIIIO A€YHUKIB JIAKTYIOUHUX KOPIB

HaBeneni pe3ynpTaTyi MOHITOPHHIOBOTO AOCTIKCHHS BIUTMBY Ha CTaTeBY (PYHKILIIO KOPIiB 3rOZOBYBAaHHS KOPMOBOTO
MpoOiOTUYHOTO mpemnapaty Arpo6iobak. JIoCTOBIpHO BCTaHOBJIEHO, IO Y KOPIB MICIIsA 3aKiHYEHHS Mpolecy HopModaopusa-
i1 CIM30BHX TPABHOTO TPAKTY (depe3 22 AHI MicIs T0YaTKy BHECEHHS KYJIBTYp JIAKTO- 1 6idigobakTepiii B MOHOKOPM), CIIO-
cTepiraiock cyrreBe (B 7 pa3iB) 3MEHIIEHHS NPOSBY KiCTO3HOCTI TOHAJ MOPIBHSIHO 3 KOHTpoJeM (06e3 mpoOioTHYHOTO 3a-
XHCTY). Y JOCTIJHUX KOPIB BiIMiYEHO MOKpAIIeHHS MOP(hO(GYHKIIOHATBHOTO CTAaHy SI€YHHKIB: Y 56% caMuIb NaJblIaTOPHO
(in vivo) BcTaHOBJIEHO HASBHICTH (DYHKIIOHATBHHUX KOBTHX TiJI HKITY 1 TIepeJOBYISTOpHEX (oiKyIiB (B KOHTpoIi — 34 %).
B mocmini 3romoByBaHHS XKHBHUX HMPOOIOTHYHHMX KyJIbTYp B CKJIAAl PallioHy HE TUTBKU MOKPAIIWIO TPAH3UT KOPMIB, SKHN
3HM3uBCA 10 17 % (B koHTpoui — 36 %), ane it nano 1oAaTKoBHUiA 0ioNOri4HO-BUPOOHHYHMIT edeKkT onTuMisarii BiITBOpPHOT
(GyHKIIIT TaKTYyIOUUX KOPiB.

Kiro4oBi c;10Ba: KopoBH, si€4HHKH, (OIIKYISIPHI KicTH, MOJiKicTo3, mpobiotTiyHi KynbTypH, Lactobacillus acidophilus,
Bifidobacterium bifidum, Hopmodopu3zanisi, TpaH3UT KOPMIB.

IMocTanoBka npo6aemu. BrnpoBamkeHHsI B KpaiHax 3 PO3BUHYTHM CKOTapCTBOM IMPOMHCIOBUX
TEXHOJIOTi BHUPOOHMIITBA MOJIOKa IMPHU3BEIO 1O TOTO, HIO AiHI KOPOBH YTPUMYIOTHCS B IITYYHO
CTBOPEHOMY CEpEIOBHIII, JIe TIOCTIHHO MiIAr0ThCs il TEXHOreHHUX cTpeciB. Taki yMOBHU eKcIiTyaTa-
1ii KOPIB CTAIOTh YHHHUKAMH 3HIDKEHHS X MPUPOJHOI PE3UCTEHTHOCTI, IO MOTIPIIyE 30POB’S TBa-
PUH Ta HEraTUBHO BILTUBAE HA MPOAYKTHBHICTH i (DEPTHUIBHICTD. Y 3B’S3KY 3 UM JIAKTYIOUYi KOPOBU
CTarOTh JIy’K€ BPa3IMBUMH JI0 BIUIMBY MATOT€HHUX 1 YMOBHO-TIATOT€HHHX acollialliii MiKpoopraHi3mis,
JUIsl IHTEHCHBHOTO PO3MHOMKEHHSI SIKUX YMOBHU IPOMHCIIOBHX KOMILJIEKCIB 3 BUCOKOIO KOHLICHTPALI€0
MOTOJIB S Ay>KE CIIPHSITIIHBI.

Ha 3nauny mommpeHicTh 3Mimanux iHPEKIii (IecaTKH 30y JHUKIB BIpyCHOI 1 OaKTepiiiHOI mpupo-
M, Mo (GOPMYIOTh MITYYHUH TapaTpodHU MIKpOOiONeHO3 MPOMUCIOBUX TBAPHHHHUIBKUAX MPUMi-
IIeHb) BKa3yBaJM YUCIEHHI JOCITIHPKEHHS OCTaHHIX pokiB [3, 5, 8, 12, 14]. BupimanbHor0 11t eKOHO-
MiK{ TBApPUHHUIITBA € MPaBWIbHA CTPATETis 300BETEPUHAPHUX 3aXOJiB 33 Mapa3uTOICHO31B: mpodi-
JIAKTHKAa Ma€ OyTH CIpsIMOBaHa Ha OOMEXKEHHS MOXJIMBOCTI ITOIOBHEHHS YHCIIA MATOT€HIB HOBHUMHU
CHIBWICHAMH 1 HEAOMYIICHHS MOCHJICHHS TX BIPYJIEHTHOCTI.

AHani3 ocranHix gocaimkennb i my6aikaniin. Cepen agexBaTHUX 3ac00iB Hapa3i HaOyIM 3HAYHOT
aKTYyaJIbHOCTI MPOOIOTHKH, SIKi HA OCHOBI aHTAarOHiCTUYHHUX BJIACTMBOCTEH MO0 NaTOr€HHHX MiKpO-
0iB 30epiratoTb cTabiIbHICTh MIKPOQIIOPH ILIKIPH, CIU30BUX Ta MAaKPOOPTaHi3My B LIJIOMY 1, y BUIIaJI-
Kax auc0io3y, BIAHOBIIOIOTE HOpModuiopy [1, 2, 3, 12]. BaxknuBuM MOIITOBXOM Ui 3aCTOCYBaHHS
NpoOiOTHKIB CTANKM BUMOTH CBITOBOTO arpOpPHHKY IOJI0 OOMEXKEHHS BUKOPHCTAHHA aHTHOIOTHKIB y
TBapuHHMITBI [14, 15].

BiotepaneBtnunmii edekt npobioTHKiB (NpecTaBHUKIB HOpMOdIopr) Moxe OyTH TOB’sI3aHUN 3
MPSMUAM aHTArOHICTHYHHUM BIIMBOM Ha MATOTE€HHI i YMOBHO-TIATOT€HHI MiKpOOH, 110 3MEHIIYE iX Ki-
JIBKICTb, @ TAKOXK BIUIMBOM Ha METa0O0JIi3M TBAPHH 1 MOSIBY ceUM(piYHNX aHTHUTLI Ta CTUMYJIALIIO iMy-
Hitery [1, 2, 3, 10]. OcHOoBHa MeTa iX 3aCTOCYBaHHS — YTBOPEHHs METa0OJIIYHO aKTHBHOI MOIMYJISLi]
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