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Nocardia genus is recognized worldwide as a cause of disease in human beings and animals, particularly mammals and birds.
In cows they can cause hepatitis, endocarditis, pneumonia and abortion. Nocardia spp. are an uncommon cause of mastitis, and
outbreaks have typically been reported in dairy farms with poor hygienic and management conditions, and on farms where inadequate
intramammary antibiotic therapy is conducting.

Etiology. Pathogens belonging to this family are named after Actinomicetaceae Nocard, which exposes them to different kinds of
Actinomyces from the same family for its anaerobic growth and partial resistance to acids.

Nocardia type includes many strains, of which only one part is considered pathogenic. Nocardia asteroides is in the spotlight.
Nocardia are ubiquitous bacteria, whose presence can be proved in the soil from pastures, meadows, surface water, dirt on the feed.
Also present in the vicinity of infected animals. In microscopic preparations Nocardia asteroides is observed as grampositive, branched,
partially granular or as a long string, cocoid wand.. The causative agent is resistant to alcohol. After a 48-hour incubation at 37°C under
aerobic conditions, N.asteroides growing at 5% sheep blood agar as white-gray, round, oval and bizarre colony diameter from 0.5 to
1.5 mm. Possible by the appearance of colonies that are smooth and shiny. Striking a raised center colony that was almost completely
submerged in the agar and its crumby consistency to sand. On solid media with the addition of blood there is no hemolysis. However,
reveals a pronounced susceptibility to staining. Enzymatic activity of nocardia is, in general, quite poor on average requires three to
four weeks of incubation at 37°C. To test the pathogenicity of Nocardia asteroides are used primarily rabbits and guinea pigs are less
suitable. Mice are not suitable for these tests. We can see a very different pathogenic nocardia strains. While, for example. N.leishmanii
non-pathogenic for guinea pigs, N.asteroides pathogenicity for cattle is parallel to pathogenicity for guinea pig. Nocardia are thermo-
stable so heat of 70°C for 30 minutes does not kill them. Pasteurization of milk has no effect here. N.asteroides is largely resistant to
drugs. However, chloramphenicol, streptomycin, neomycin, sulphathiazole, izonicotin acid-hydrazide, cycloserine inhibit the growth of
Nocardia in vitro.

Pathogenesis. As microorganisms are facultative pathogens for udder, nocardia require the presence of predisposing factors that
could reach the mammary gland, settled in it and caused disease.

As routes of infection of the udder are cited:

* Intracisternal;

* hematogenic;

* percutaneous.

It should not be excluded penetration of agent through the skin of the udder injuries to the inside of the body. The possibility of infec-
tion through the teat canal is directly related to the hygiene conditions in the facilities where animals are kept, milking and udder hygiene
and specific factors of the organism.

As the key points that may favor infection stand out:

+ Lack of cleanliness and disinfection of housing sites;

+ The wetland pastures or enclosures for livestock in the open;

+ Lack of cleanliness and disinfection of equipment for milking, especially if the animals are kept in the open (open area);

+ Blind milking;

+ Damage to tissue of the udder by mechanic or infectious insults.

Special attention must be paid to intracisternal application of antibiotics. Besides the well-known irritation of the mammary gland
caused by this kind of treatment, the nocardia infection is possible in cows whose udder is treated intracisternal with penicillin. These
factors are conducive to infection and this can be explained by the fact that the nocardia in penicillin preparations can survive at least
2 days and in certain circumstances in these preparations even reproduce. In the case of incorrect intracisternal administration and
non-compliance of prescribed norms of asepsis in operation we must consider possibility of transmitting infection. This applies to the
application of antibiotics in the dry period, and increasing of estrogen level that contribute to the growth of microorganisms. Also in-
creased milk production post partum increases the risk of infection. Intracisternal experimental udder infection with N.asteroides flows
analogous to spontaneous infection, and on the basis of localization and spread of pathological processes in the udder indicates that
intracisternal route of infection in common.
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Clinical picture and course of disease. In cows with clinical mastitis in about 10% (up to 30%) of cases there are acute inflamma-
tion of the udder, or at least one area, that are resistant to all standard treatments. Udder was diffuse, markedly increased, due to strong
tension of painful tissue. Lymph nodes of the udder were raised due to increased volume. Secret from infected udder has the appear-
ance of watery-milk looks similar to serum, contains flakes, and in a short period of time becomes slimy purulent. May be expelled from
the teat canal with great effort in very low amount. The effect of oxytocin stops. General health status changes. Besides loss of appetite,
drastic reduction in milk production is evident and body temperature up to 42 °C, and the conspicuous loss of body weight. The result
is a need for economic evaluation of the sick animals.

Chronic mastitis may be observed in a large percentage (60 %). Clinical finding is rough thickening of tissue in the form of large
nodes, which develop in the abscess tissue changes. Secrete a thick, purulent discharge with mushy odor. Chronic mastitis without pre-
acute phase is characterized with less conspicuous gland tissue thickening, hardening lobular, atypical watery-milky discharge. Enlarge
of the affected area leads to reduced milk production and the tendency of dry udder. Depending on the spread of infectious agents it
may lead to clinical latent infection in most of the cows in the herd, where can be seen slightly altered secretion. In clinical mastitis udder
is altered and in 75 % of cases we can prove the presence of pathogens in secretions. Dry cows and heifers may have clinically latent
infection or chronic diseases. In mixed infections clinical picture may differ.

Pathomorphology. Findings on the udder in clinical form of mastitis can be described with:

* subcutaneous edema;

+ easy cutting of tissue;

+ clearly marked areas of differ tissue.

In chronic form of disease most important findings are granuloma in areas of softening tissue.

Picture 1 Findings on Nocardia in granuloma

Diagnosis. Diagnosis relies on the methodological assessment of clinical, cytological, bacteriological and pathomorphological find-
ings for each animal. It can be applied to the diagnosis of the general situation in the herd in case of possible outbreaks. Although
clinically can be set only suspect diagnosis, because the individual animals can be spotted in largely non-specific symptoms, significant
entry points are:

+ Frequent occurrence of disease in certain groups of cows (particularly susceptible);

+ Clinical presentation and course of disease;

* Frequent occurrence of resistance to therapy.

In any case, the individual animals and all the cows in the herd, it is necessary to set up and document the precise clinical and
palpatory findings. Cytological examination of samples of secretion in different stages of Nocardia mastitis did not give results that differ
from the results of mastitis with different genesis. About 75 % of samples were bacteriologically positive for nocardia and with increased
number of somatic cells. Bacteriological diagnosis applied by cultivation on agar with 5 % sheep blood, microscopy of smears stained
by modified Ziehl-Neelsen and Gram stain method and experiments on laboratory animals (guinea pig). The finding on granulomatous
character-Nocardia mastitis pathogens in the tissue is supported by histopathologic diagnosis and complements bacterial pathogens.
As the optimal method for detection of pathogens in the tissue proved to be the method of silver plating by Gomori, modified by Gro-
cottu, and staining by a modified Ziehl-Neelsen method. Immunological method for detection of nocardi infection has not proved yet.

Forecast. Since in case of acute course of the disease we must take into account not only the loss of quarter, but also the loss of
animals, it is necessary to make timely economic assessment of the treatment of animals. In chronic or latent infection infected animals
can produce milk.

Prophylaxis. Prophylactic measures should primarily be directed to:

* Prevent contact with the cause of mastitis in animals as much as possible;

+ Implementation of an effective decontamination agent;

+ Limit the removal of a predisposition of the body, particularly the udder, the occurrence of the disease;

+ Targeted use of diagnostic measures for health care provided by Epidemic.

In the framework of protective measures are of particular importance, especially the protection of animals from contaminated food
and material used as litter. In animals on pasture, primarily in the swampy terrain, it is necessary to take account of the hygiene of the
pasture, the place where animals are kept and the places where her husband is. Central place in the framework of these measures
takes milking hygiene. Although in the presence of other causes of mastitis does not exclude antibiotic therapy, which indicates that
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the application of this therapy is only in a very clear indication of the presence of these pathogens and the strict regime of application.
First of all, it is necessary to thoroughly clean and disinfect premises and equipment for her husband. As a suitable disinfectant shall
be dissolved chlorine and peracetic acid for areas in which the husband is a formalin solution (5%) for areas in which animals are kept.
For dipping teats as disinfectants in use are based on amphotenzide or peracetic acid. Fine disinfecting solutions used alcohol or paint
acridine or quaternary ammonium compounds. With prophylactic standpoint, in the case of territorial threat of nokardija next review
herds and affected animals are essential and preventative care of animals that are introduced into the farm.
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HOKAP[IA- MACTUT

Bo6ow C., PadiHosuy M., Maxuy M.
Yrigepcumem Hosi Cad, Cinbcbkoeocnodapceskull hakynbmem, Hosi Cad, Cepbis

Y cmammi po3eansadaromscs npobnemu wodo emionoeii, namozeHesy, diazHocmuku ma npoghinakmuku 6akmepianbHoi iHgbekuii eum’s — Hokap-
dis-macmumy. Pid Nocardia eidomuti y eckomy ceimi. bakmepii Nocardia suknukatoms xeopobu y modeli i meapuH, 30kpema y ccaguig ma nmuui.
Y kopie 80HU cnpuyuHsomb eenamum, eHdokapdum, nHeemoik. Nocardia spp. Pidko cnpuyuHstoms Macmum, ane e 0esikux 2ocnodapcmeax npu
nesHuUX yMogax maki iHheKuii ompumyroms eni300muyHe po3n0BCHOOKEHHS.

YK 579.62:57.03.8:15.371

BUBYEHHSA BIONOMYHUX BIIACTUBOCTEM LUITAMY PASTEURELLA MULTOCIDA «CMOJ1»
3A YMOBMU S-R-AUCOLIALII

Buzoecbka J1.M.
LlepxasHuli Hayko80-KoHMpPonbHUL iHemumym 6iomexHosnoaii i wmamie mikpoopaaHiamig, M. Kuig

Mpw BUPOOHWLTBI BETEPUHAPHIX iMYHOGIONMOMYHNX 3ac00iB (BaKLMH, CUPOBATOK, AiarHOCTUKYMIB, Ta iHLL.) BUKOPUCTOBYKOTL NaTo-
FeHHi LWTaMm MikpoopraHiamis. [ins GinbLIOCTi BipyneHTHUX 6aKTepii xapakTepHUM € 3pocTaHHs B S-chopmi. OfHieto 3 npobnem, Lo Bu-
HWKae B npoueci poboTy 3 BUpOBHNYMMYK LWTamamu 6akTepin € gucouiavis. Binomo, wo B npoueci ancouiauii 6akrepianbHoi kynbTypu
O[HOYACHO BigbyBatOTLCA 3MiHWM MOPHONOTii KOMOHIi, BIOXIMIYHWX, aHTUTEHHMX, MATOreHHUX BNAcTMBOCTEN BaKTepi, ix CTIMKICTb 4O
hi3n4HMX Ta XiMIYHUX (hakTOpIB 30BHILLHLOMO cepepoBuLalt, 2].

Y 3B’A3Ky 3 TUM, MeToto poboTu Byno BuB4eHHS bionoriuHnx BnacTmsocTei Wwramy Pasteurella multocida «Cmony, skomy BnacTusi
CnoHTaHHi S-R- aucoujauii, 3a KynbTypanbHO-MopdonoriYHuMu, 6ioXiMiYHUMK BMIACTUBOCTAIMM, CTYMHEM BipYNEHTHOCTI, PIBHEM aHTU-

BiOTUKOPE3NCTEHTHOCTI

Martepianu i metoau. O6’ektom gocnigxeHHs Oys wram P. multocida «Cmony. Y poboTi BU3Hauanu Ta nopiBHIOBaNK KynbTypansHO-Mopdono-
riuni, GioxiMiuHi BNacTMBOCTI, BIDYNEHTHICTb (LD, ;) Ta pe3nCTEHTHICTL 10 aHTMbaKTepianbHux 3acobis wramy P. multocida «Cmony B -S 1a -R dopmi.
MMpn BMBYEHHI KynbTypanbHO-MOPGONOrivHNX BMACTUBOCTEN LUTAMIB BU3HA4Yanu xapaktep pocty Ha pigkux (MMB) Tta winbHux (MIMA) noxueHnx
cepeposuiax. bBioxiMiuHi BnacTuBoCTi WTaMiB BUBYanu Ha cepeposuilax Mica 3 uykpamu[3]. BipyneHTHicTb wWramis ans 6inux muwen (16-18 rp.)
BU3HA4amN METOJOM TUTPYBAHHS i BU3HAYeHHs BennumHn LD, , B posseaerHax Big 1 4o 10 ctynewis. PospaxyHok BennumuHn LD, nposoguimv 3a
meTofom Kepbepa B Mmoaudikauii Awmapia [4] B nporpami Exel. AHTMOIOTUKOPE3UCTEHTHICTb LUTAMIB BU3HaYamnu CTaHAAPTHUM AUCKOAMY3ianbHUM
MeTogoM. Y poboTi BUKOPUCTOBYBaNM KOMEPLIHI Ancku aHTbakTepiansHumu npenapatamu. Matematuyny o6pobky pesynbTaTis AOCTimKEHb BU-
KOHyBaru 3a JONoOMOrot METOAIB BapiaLiiiHoi cTatucTuku 3a Nakinum 0. (1980).

PesynbTatn Ta 06roBopeHHs. Ha winbHux cepefosuiyax 24-roguntHa kynbtypa P. multocida «Cmon» B S-chopmi yTBOptoBana

OLHOPIaHI KONOHiIT giameTpom 2-4 mm (Tabn. 1); B R-chopmi — 0aHOpiaHI KoNoHii giameTpom 4-6 Mm.

Tabnuuga 1 - KynbTypanbHo-mMopdonoriyHi, bioxiMivHi Ta naToreHHi BnactueocTi wramy P. multocida «Cmon» (M £ m, n = 5)

Llimam Pasteurella multocida «Cmon»
lMokasHuku S-thopma R-cpopwma
bioximi4Hi enacmueocmi
[mioko3a ++ -+
Cop6it 4+ -+
Mawit +HH+ -+
Llykposa ++++ -+
Kcunosa - -
MaHo3a - -
Bipynenmuicms
LD, | LD, - 0,5x10" | -

Mpumimka: + - gidnosidae po3yennierHio 25%, ++ - 50%, +++ - 75%, ++++ - 100% cepedosuwa lica nicris 24-48 200uH KyIbmMuy8aHHs wmam,
-+ - 3ampumka peakuii (96 200); — - HecamusHul pe3ynbmam
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