328 Siberian Journal of Life Sciences and Agriculture, Vol. 17, Ne6-2, 2025

DOI: 10.12731/2658-6649-2025-17-6-2-1553 EDN: WJMYSA
UDC 591 BY NC ND

Original article

ZOOPATHOGENIC ROLE OF MORAXELLACEAE
AND CORYNEBACTERIACEAE BACTERIA
IN MASTITIS IN RUMINANTS

N.V. Pimenov, R.E. Ivannikova, S.V. Pozyabin

Abstract

Background. The article examines the incidence and pathogenic significance of
Moraxella and Corynebacteria in mastitis of ruminants using the example of large
and small cattle in various farms in the regions of the Russian Federation. As a
result of the conducted studies, the sporadic presence of Moraxella microorganisms
in the microbiota of mastitis milk among opportunistic pathogens in cows was
established. No Moraxella was found in goats. Several cases were identified at
once in which Acinetobacter spp., belonging to the Moraxellaceae family, was
isolated in associations. The incidence of pathogenic corynebacteria as the leading
representative of the clinical microbiota was noted at the level of 60% in the goats
of LLC « Pikaev » in the Republic of Morodovia and 26.7% in cows from various
farms in the Moscow region, the Republic of Morodovia and Bashkortostan.

Purpose. The purpose of this work is to study the incidence and pathogenic
significance of bacteria Moraxella and Corynebacterium in mastitis in cattle and
small cattle.

Materials and methods. The research was carried out at livestock enterprises in
the Moscow region, the Republic of Mordovia, and the Republic of Bashkortostan.
In the period from March to August 2024, clinical trials were conducted in the field
and in production conditions for mastitis of large and small cattle with sampling
of pathological material. The clinical (pathological) material was milk, which was
collected in sterile containers. Screening bacteriological studies for indication
of microorganisms (20 studies) and identification of bacteria were conducted.
The samples were seeded onto Petri dishes with 10% blood and chocolate agar
content. Petri dishes were incubated at 37 °C for 48 hours. Putative colonies of
Moraxella, identified by their smooth, rounded and grayish-white appearance
with a hemolysis zone, were subjected to Gram staining and biochemical tests,



Siberian Journal of Life Sciences and Agriculture, Tom 17, Ne6-2, 2025 329

then positive colonies were further confirmed using MALDI-TOF, other bacterial
pathogens were also identified using biochemical tests and mass spectrometry.
For this purpose, after sampling, a well-isolated colony was removed using a
sterile loop, then re-suspended in 300 pl of distilled water, then the suspension
was centrifuged for 10 minutes at 10,000 rpm, after which 2 pl of a reactogenic
solution was added to the precipitate, transferred to a MALDI plate and loaded
into an ionization chamber.

Results. The following types of microorganisms have been detected
and identified in cattle with a clinical picture of serous, catarrhal mastitis:
Streptococcus uberis, Staphylococcus capitis, Trueperella pyogenes, Bacillus
pumilus, Brevibacterium celere, Corynebacterium xerosis, Bacillus licheniformis,
Acinetobacter junii, Escherichia coli, Paraclostridium bifermentans,
Psychrobacter immobilis, Enterococcus faecium, Serratia liquefaciens,
Citrobacter freundii, Pseudomonas spp., Corynebacterium spp., Enterococcus
faecalis, Psychrobacter phenylpyruvicus, Raoultella ornithinolytica, Moraxella
catarrhalis (1 isolate). The following types of microorganisms were found in
goats with a clinical picture of serous catarrhal mastitis: Aerococcus viridians,
Corynebacterium stationis, Staphylococcus haemolyticus, Staphylococcus
chromogenes, Corynebacterium xerosis, Corynebacterium stationis, and
Staphylococcus epidermidis. The results are presented in table 1. No growth was
detected from samples of biological material from mastitis milk of sheep and
goats, during screening bacteriological studies on blood agar. To determine the
pathogenic properties of the isolated cultures, a coagulase test for staphylococci
and a bioassay on white mongrel mice were used. The inoculum diluted to
the desired concentration (10® CFU/ml), OD = 600 nm = 1, obtained from
a pure culture of Moraxella bovis and Moraxella bovoculi, was administered
subcutaneously to mice at a dose of 100 pl.

Conclusion. The nosological role of moraxella microorganisms in mastitis
in cows and goats has not been confirmed at this stage of research. Cases of
indication of Moraxella catarrhalis and Acinetobacter spp. have been noted
among the clinical microbiota, which does not exclude the nosological role of
microorganisms of the Moraxellaceae family in these pathologies, as early studies
occasionally noted.
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Hayunas cratbst

300IIATOT'EHHAS POJIb BAKTEPUM CEMEMCTBA
MORAXELLACEAE U CORYNEBACTERIACEAE
IIPU MACTHUTE Y )KBAYHBIX )KUBOTHBIX

H.B. Ilumenos, P.®. Heannuxkosa, C.B. Ilozaoun

Annomayusn

Oo6ocHoBanme. B crathe paccMaTpuBaeTcs 4acToTa BCTPEUa€MOCTH U 11aTO-
renHas 3HaanMocTh Moraxella u Corynebacteria npu MacTHTaX KBaYHbIX KHUBOT-
HBIX Ha IpUMepe KPYITHOTO U MEJIKOTO POraToro CKOTa B Pa3IMYHBIX XO3SHCTBAaX
peruonoB Poccuiickoit denepannu. B pesynprare mpoBeIeHHBIX HCCIEA0OBaHUN
YCTAQHOBJICHO CIIOPaJHYeCcKOoe MPUCYTCTBHE MUKpoopranuMos Moraxella B mu-
KpOOMOTE MACTUTHOTO MOJIOKA CPEIH YCIOBHO-ITATOI€HHBIX MUKPOOPIaHU3MOB Y
KOpPOB. Y K03 MOpakceslla He OOHapyxeHa. Bbl1o BBIABIEHO Cpa3y HECKOIBKO CIIy-
4aeB, KOTJia B aCCOIMALIUX BBIACIUIN Acinetobacter Spp., OTHOCSIIMIACS K CeMei-
cTBy Moraxellaceae. YacTora BCTpe4aeMOCTH TATOTCHHBIX KOPUHEOAKTEPHI Kak
BEYIIEro MpeACTaBUTENS KIMHUYECKOW MUKPOOHOTHI OTMEeYeHa Ha ypoBHE 60%
y k03 OO0 «ITukaeB» B Pecriyonrke Moponosus u 26,7% y KOpOB U3 pa3IMYHbIX
x03s1icTB MOCKOBCKO#t oOmacTu, Pecryonnkn MopogoBust u baikoprocraHa.

Heas. Lenb paboTbl — HU3y4YUTH YACTOTY BCTPEYAEMOCTH U NTATOTEHHYIO 3HAUH-
MocTb Oaktepuii Moraxella u Corynebacterium npu MacTuTax KpyrnHOTO U MEJIKOTO
pOTaToro CKoTa.

MarepuaJibl 1 MeTOABI. VcciienoBanus IPOBOJMINCH HAa )KUBOTHOBOYECKUX
npeanpusaTusix Mockosckoii oonmacty, Pecrryonuku Mopznosus u PecryOnuku bam-
KxoproctaH. B mepuon ¢ mapra o aBryct 2024 roga mpoBeIeHbl KIMHUIECKUE HC-
MIBITAHUS B MOJICBBIX U MPOU3BOACTBEHHBIX YCIOBHAX IPH MAacCTUTE KPYIHOTO U
MEJIKOTO POraToro ckoTa ¢ 0TOOpoM MpoO MaTonoruueckoro Marepuana. Knunu-
YeCKUM (TIATOJIOTMYECKIM) MAaTEPHAIIOM CIIYXKHIIO MOJIOKO, KOTOpOE cOOHMpasiu B
CTepuiIbHbIe eMKOCTH. [TpOBOIMINCH CKPUHUHTOBBIE OaKTEPHOIOTHIECKUE UCCITe-
JIOBAHMS HA MHMKAIIMIO MUKPOOpranu3MoB (20 ucciieioBanmii) 1 HISHTUPHUKAIIIO
6akrepuii. OOpas3ipl BeiceBany Ha yaniky [letpu ¢ 10% KpOBSHBIM U IIOKOJIaIHBIM
arapom. Yamku [Terpu nnkyouposasu mpu 37°C B Teuenue 48 yacos. [Ipeamona-
raemble kotoHMH Moraxella, uaeHTHQHUINPOBAHHBIE IO TIIAJKOMY, OKPYIJIOMY U
cepoBaro-0eoMy BHIY C 30HOI reMoin3a, MoABEpraaich OKpaluBaHuIo 1o [pa-
My ¥ OMOXMMHYECKHM TECTaM, 3aTeM TMOJIOKHUTEIbHbIE KOJIOHHHU MTOATBEPIKIATHCH
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metonoM MALDI-TOF, npyrue 6akrepuasibHbIC TATOICHBI TAKXKE HICHTUDHUIIMPO-
BJTUCH C MTOMOIIBIO OHOXMMHYECKUX TECTOB U MACC-CIIEKTPOMETPUH. JIJIst 3TOTO 1M0-
ciie 0T6opa Mpod XOPOIIO H30IMPOBAHHYIO KOJIOHUIO YAAJISIIN CTEPUIBHOM MeTIeH,
3aTeM MOBTOPHO cycneHaupoBayv B 300 MKJI IUCTHIUTMPOBAHHON BOJIBI, CYCIIEH3UIO
nentpudyruposanu B redenne 10 munyT pu 10000 00/MHH, TIOCIIE Y€Tro K 0CAIKY
J00aBIISIIN 2 MKJI PeaKTOI€HHOTO pacTBopa, nepeHocunn Ha MALDI-nmactuny u
3arpy’kajv B HOHH3AIOHHYIO KaMepy.

Pesyabrarsl. Y KpynmHOro poraroro CKoTa ¢ KJIMHUYECKOM KAPTHHOW Cepo3-
HOTO, KaTapalbHOr0 MAaCTUTa ObLIH OOHAPYXEHBI U WACHTH()HUIIMPOBAHBI CIIETY-
FOLIMe BHJIBI MHKpPOOpPraHu3MoB: Streptococcus uberis, Staphylococcus capitis,
Trueperella pyogenes, Bacillus pumilus, Brevibacterium celere, Corynebacterium
xerosis, Bacillus licheniformis, Acinetobacter junii, Escherichia coli, Paraclostridium
bifermentans, Psychrobacter immobilis, Enterococcus faecium, Serratia liquefaciens,
Citrobacter freundii, Pseudomonas spp.., Corynebacterium spp., Enterococcus faecalis,
Psychrobacter phenylpyruvicus, Raoultella ornithinolytica, Moraxella catarrhalis (1 u3o-
JSIT). Y KO3 ¢ KIIMHUYECKON KapTHHOH CepO3HO-KaTapaabHOTO MACTHTA ObUTH OOHApY-
JKEHBI CJIC/IYIOIINE BUJIbI MUKpOOpPraHu3MoB: Aerococcus viridians, Corynebacterium
stationis, Staphylococcus haemolyticus, Staphylococcus chromogenes, Corynebacterium
xerosis, Corynebacterium stationis u Staphylococcus epidermidis. Pesynsrars! npen-
crapieHs! B Tabmuue 1. [Tpy CKpHHUHTOBBIX OAKTEPHONIOTHYECKHX HCCIIEIOBAHUAX Ha
KPOBSTHOM arape B Ipo0ax OMOJIOTHYECKOro Marepuasa U3 MaCTUTHOIO MOJIOKA OBEI|
M KO3 pocTa He 0OHapy»keHo. J{yis onpeiesieHus TaTOreHHBIX CBOWCTB BBIJICTICHHBIX
KYJIBTYpP HMCIIOJBb30BAJIM KOATYJIa3HbIA TECT Ha CTA(QUIIOKOKKH 1 OHOMpoOy Ha OesbIx
OeCcOpOHBIX MBIIIaX. VIHOKYIIAT, pa3BeIeHHbIN 10 Hy)KHOU KoHUeHTparku (108 KOE/
mit), OD =600 1M = 1, noryueHHsIi U3 uucTol KyinsTypbl Moraxella bovis u Moraxella
bovoculi, BBOAMIM MBIIIaM MOAKOKHO B 103¢ 100 MKJI.

3akaouenne. Hozonornueckas pojib MUKPOOPTaHU3MOB MOPAKCEILIBI IIPH Ma-
CTUTE Y KOPOB U KO3 Ha JIaHHOM 3Talle UCCIEN0BaHUN He moaTBepkaeHa. Cpenu
KIIMHUYECKOM MUKPOOHOTHI OTMEUEHBI CiTy4an uHaukauu Moraxella catarrhalis u
Acinetobacter spp., 9TO He HCKJIIOYaeT HO30JIOTUYECKOH PO MHUKPOOPTaHU3MOB
cemeiictBa Moraxellaceae mpu JaHHBIX MATONOTHSX, KAK 3TO MEPUOTUUECKH OTMe-
YaJIOCh B PaHHUX HUCCIICAOBAHUAX.

Kurouessle cioBa: Moraxella; Corynebacteria; MacTHT; )KBauHbIC )KHBOTHBIC;
KPYITHBII pOraThlii CKOT
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3oomnaroreHHas poiib Oaktepuii cemeiictBa Moraxellaceae n Corynebacteriaceae npu
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Introduction

Dairy cattle breeding plays a leading role in productive animal husbandry
and is a high-tech branch of agriculture. Mastitis is one of the most common
and studied diseases, which leads to a decrease in milk productivity and signif-
icant economic losses associated with a shortage of milk and a decrease in its
quality. Among productive dairy cattle in Russia, mastitis affects from 15 to
60% of the livestock, and milk losses reach up to 30% of the annual milk yield
[1-5]. Even after successful treatment of mastitis, hypogalactia or agalactia most
often develops, and treatment costs and losses from animal culling account for
significant economic losses. At the same time, significant investments aimed
at eliminating mastitis do not lead to the development of reliable preventive
measures, and losses from the disease continue to be global. In addition, numer-
ous studies indicate that milk from sick animals can be a source of infection of
young animals, and if ingested by humans.

Mastitis occurs in animals at any age, while it is less common in the first
three lactation periods. The proportion of mastitis increases with age. This dis-
ease occurs in all seasons of the year [6; 7].

Pathogenic and opportunistic microorganisms play a leading role in the oc-
currence of mastitis, and mechanical damage associated with impaired milking
technology, cracks and udder wounds also provoke the development of the dis-
ease [8-10]. Taking into account the role of the microbial factor in the devel-
opment of breast pathology, researchers constantly point out the sanitary and
epidemiological significance of mastitis, especially in lactating cows. Currently,
it is difficult to distinguish a boundary in determining the pathogenic properties
of some microorganisms. They have a high prevalence, the ability to multiply
extremely quickly, and most types of microorganisms become unpretentious in
the use of food and energy sources [11-14]. Many previously considered con-
ditionally pathogenic microorganisms have acquired new properties and eco-
logical niches and today play an important role in the development of diseases,
including mastitis in productive animals [15].

In this regard, the study of the issues of timely bacteriological diagnosis of
mastitis with the determination of the etiological structure remains relevant today.

Purpose. The purpose of this work is to study the incidence and pathogen-
ic significance of bacteria Moraxella and Corynebacterium in mastitis in cattle
and small cattle.

Materials and methods
The research was carried out at livestock enterprises in the Moscow region,
the Republic of Mordovia, and the Republic of Bashkortostan. In the period
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from March to August 2024, clinical trials were conducted in the field and in
production conditions for mastitis of large and small cattle with sampling of
pathological material. The clinical (pathological) material was milk, which was
collected in sterile containers. Screening bacteriological studies for indication
of microorganisms (20 studies) and identification of bacteria were conducted.
The samples were seeded onto Petri dishes with 10% blood and chocolate agar
content. Petri dishes were incubated at 37 °C for 48 hours. Putative colonies of
Moraxella, identified by their smooth, rounded and grayish-white appearance
with a hemolysis zone, were subjected to Gram staining and biochemical tests,
then positive colonies were further confirmed using MALDI-TOF, other bacte-
rial pathogens were also identified using biochemical tests and mass spectrome-
try. For this purpose, after sampling, a well-isolated colony was removed using
a sterile loop, then re-suspended in 300 pl of distilled water, then the suspension
was centrifuged for 10 minutes at 10,000 rpm, after which 2 ul of a reactogenic
solution was added to the precipitate, transferred to a MALDI plate and loaded
into an ionization chamber.

Results

The following types of microorganisms have been detected and identified in
cattle with a clinical picture of serous, catarrhal mastitis: Streptococcus uberis,
Staphylococcus capitis, Trueperella pyogenes, Bacillus pumilus, Brevibacte-
rium celere, Corynebacterium xerosis, Bacillus licheniformis, Acinetobacter
junii, Escherichia coli, Paraclostridium bifermentans, Psychrobacter immobilis,
Enterococcus faecium, Serratia liquefaciens, Citrobacter freundii, Pseudomo-
nas spp., Corynebacterium spp., Enterococcus faecalis, Psychrobacter phen-
ylpyruvicus, Raoultella ornithinolytica, Moraxella catarrhalis (1 isolate). The
following types of microorganisms were found in goats with a clinical picture
of serous catarrhal mastitis: Aerococcus viridians, Corynebacterium stationis,
Staphylococcus haemolyticus, Staphylococcus chromogenes, Corynebacteri-
um xerosis, Corynebacterium stationis, and Staphylococcus epidermidis. The
results are presented in table 1. No growth was detected from samples of bio-
logical material from mastitis milk of sheep and goats, during screening bacte-
riological studies on blood agar. To determine the pathogenic properties of the
isolated cultures, a coagulase test for staphylococci and a bioassay on white
mongrel mice were used. The inoculum diluted to the desired concentration
(108 CFU/ml), OD = 600 nm = 1, obtained from a pure culture of Moraxella
bovis and Moraxella bovoculi, was administered subcutaneously to mice at a
dose of 100 pl.
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Table 1.
Results of microbiological examination of biomaterial samples
for mastitis in cows and goats.
Kind of .. . Pathogenic
Ne animal Age Isolated mocrjjrganisms microorganisms
) Aerococcus viridians Corvnebacterium
1 Goat cars Corynebacterium stationis rystationis
Y Staphylococcus haemolyticus
Staphylococcus chromogenes .
2 Goat l.aSr Staphylococcus haemolyticus Coryie?acitenum
years Corynebacterium xerosis CrosIS
3 Goat yifrs Staphylococcus chromogenes -
Staphylococcus chromogenes Aerococcus viridi- Corynebacterium
4 Goat 2.4 | ans Staphylococcus haemolyticus Corynebacteri- Xerosis
years um Xerosis Corynebacterium
Corynebacterium stationis stationis
5 Goat 2.1 Staphylococcus epidermidis Staphylocgqcus
years epidermidis
6 Cow 2 Pseudomonas sp. Enterococcus faecalis Serratia Serratia liquefaciens
years liquefaciens Citrobacter freundii q
27 Serratia liquefaciens
7 Cow e;:lrs Psychrobacter phenylpyruvicus -
Y Raoultella ornithinolytica
3 Cow 3 Enterococcus faecalis Citrobacter freundii True- _
years perella pyogenes
9 Cow 2.1 Bacillus licheniformis Bacillus licheniformis
years Moraxella catarrhalis Moraxella catarrhalis
3 Streptococcus uberis Staphylococcus capitis . .
10} Cow years Trueperella pyogenes Bacillus pumilus Bacillus pumilus
1 Cow 2.6 | Bacillus licheniformis Acinetobacter junii Esche- Corynebacterium
years richia coli Corynebacterium xerosis Xerosis
Paraclostridium
12 cow 2,2 Paraclostridium bifermentans Psychrobacter im- bifermentans
years | mobilis Enterococcus faecium Escherichia coli Psychrobacter
immobilis
13 Cow yeirs Serratia liquefaciens Citrobacter freundii -
141 cow 34 Escherichia coli Psepdomonas sp. Corynebacte- Corynebacterium sp.
years rium spp.
15 Cow yezrs Bacillus licheniformis Escherichia coli Bacillus licheniformis
161 Cow 3 Streptococcus uberis Staphylococcus capitis True- Bacillus pumilus
years perella pyogenes Bacillus pumilus
17| Cow 2.5 Brevibacterium celere Corynebacterium xerosis Corynebacterium
years Xerosis
18 Cow 2.2 Bacillus licheniformis Escherichia coli Bagillus ll_che.mfor_mls
years Escherichia coli
19| Cow yifrs Staphylococcus spp. Staphylococcus spp.
20 | Cow 3 Brevibacterium celere Corynebacterium xerosis Corynebac't erum
years Xerosis
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Discussion

A study of the nosological role of the moraxella group of bacteria in mastitis
in ruminant productive animals revealed, during screening of pathological ma-
terial (n=20), the sporadic presence of moraxella microorganisms in the clinical
microbiota of mastitis milk among other representatives, opportunistic pathogens:
S. uberis, Staph. capitis, haemolyticus, chromogenes, epidermidis, T. pyogenes,
Corynebacterium xerosis, stationis, E. coli. Thus, in 2 cases, Moraxella catarrha-
lis was identified (1 isolate was obtained). Aerococcus viridans was also detect-
ed in goats with a clinical picture of serous catarrhal mastitis, but no moraxella
was detected. Several cases were identified at once in which Acinetobacter spp.,
belonging to the Moraxellaceae family, was isolated in associations, colonies of
which formed hemolysis on blood agar. However, Acinetobacter spp. and repre-
sentatives of the genus Moraxella — M. catarrhalis have been identified together
with Staphylococcus and Pseudomonas aeruginosa. The detection of this combi-
nation in various samples may indicate a probable zoopathogenic role of Acine-
tobacter spp. and Moraxella spp., however, further research is required for more
definitive conclusions. In addition, Psychrobacter bacteria, known as opportunists,
which are important in the pathogenesis of a number of inflammatory diseases of
humans and small domestic animals, were isolated from samples of clinical ma-
terial in the associations. The role of psychrobacteria in zoonosology has not yet
been disclosed. The data obtained with the isolation of pathogenic Psychrobacter
immobilis in association may indicate its developing pathogenetic significance.

In contrast to Moraxellaceae, bacteria of the Corynebacteriaceae family
played a more significant role in the primary screening of mastitis secretions
in ruminants. The incidence of pathogenic corynebacteria as the leading repre-
sentative of the clinical microbiota was noted at the level of 60% in the goats
of LLC «Pikaev» in the Republic of Morodovia and 26.7% in cows from var-
ious farms in the Moscow region, the Republic of Morodovia and Bashkor-
tostan. This indicates the leading role of corynebacteria in the nosology of
mastitis in cattle and small cattle, with Corynebacterium xerosis showing the
dominant etiotropic value. Of course, the problem of mastitis is not limited to
the range of microorganisms involved in etiopathogenesis, broader screening
and monitoring studies by various authors identify Streptococcus uberis, True-
perella pyogenes, Staphylococcus epidermidis and a number of other patho-
gens — staphylococcus, streptococcus, E. coli. However, the results obtained
develop an idea of the participants of the microbiome in serous mastitis of pro-
ductive livestock and require biological control and medicinal application, at
least against corynebacteria.
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Conclusion

The nosological role of moraxella microorganisms in mastitis in cows and
goats has not been confirmed at this stage of research. Cases of indication of
Moraxella catarrhalis and Acinetobacter spp. have been noted among the clinical
microbiota, which does not exclude the nosological role of microorganisms of the
Moraxellaceae family in these pathologies, as early studies occasionally noted.
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