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SUMMARY

Mycoplasmosis control remains urgent in view of wide spread of bovine mycoplasmoses in the countries with intensive animal farming and trade relations between
the Russian Federation and foreign partners including import of pedigree livestock and stud bull semen. Results of testing 1,186 biomaterial samples (blood,
sera, nasal swabs, milk, preputial swabs, vaginal swabs, aborted and stillborn fetuses) collected from animals that demonstrated clinical signs of respiratory
and reproductive disorders in 34 different regions of the Russian Federation for 2015-2018 are presented in the paper. The samples were tested with real-time
polymerase chain reaction (qPCR) for genomes of the following mycoplasmosis agents: Mycoplasma bovis, Mycoplasma bovigenitalium, Mycoplasma dispar.
As a result, M. bovis genome was detected in 10.1% of the samples, M. bovigenitalium genome was detected in 8.6% of the samples and M. dispar genome was
detected in 37.15% of the samples. Also, 927 semen samples submitted from Russian and foreign breeding farms were tested with PCR. Test results showed presence
of M. bovis and M. bovigenitalium genomes in semen samples collected from native bull population. Presented data support Russian scientists’ conclusions on wide
mycoplasmoses occurrence in cattle in the Russian Federation territory and risk of the disease agent introduction through semen import. Al of these highlight the
need for control of semen products as a source for mycoplasmosis spread as well as insufficiency of single testing of semen for granting the disease-free status to
the breeding farm for genetic material marketing.
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PE3IOME

YunTbiBaA WMPOKOe pacnpocTpaHeHue MIKONNA3MO30B KPYMHOro poratoro ckoTa B CTpaHax ¢ pa3BUTbIM XMBOTHOBOACTBOM 1 TOproBble BA3u Poccuiickoit
(epnepauun ¢ 3apy6exxHbIMI NapTHepamu1, B TOM UiC/ie UIMMOPT NAIEMEHHOT0 CKOTa 11 CepMbl 0T GbIKOB-NpoM3BoAuTeNelt, Npobnema KoHTPoNA MUKONa3mMo308
He TepAeT (Boeit akTyanbHocTu. B paboTe npefcTaBneHbl pe3ynbratbl uccnenosaxna 1186 npob 6uomarepuana (KpoBb, CbIBOPOTKA KPOBY, Ha3abHbIe CMbIBbI,
MOI0KO, CMbIBbI C IPeMyLIA 1 BariHanbHble CMbIBbl, a60PTUPOBaHHbIE 1 MEPTBOPOXAEHHbIE MI0/bI), NONYYEHHbIX OT XKUBOTHBIX C KNMHINYECKUMI MPU3HAKAMN
pecnupaTopHoil /uan penpoayKTUBHOIA natonoruu U3 34 pasnnuHbix pernoHos Poccuiickoi Oepepauun 8 nepuog ¢ 2015 no 2018 r. YkasanHble 06pasLibl bbin
UCCNeI0BaHbI Ha Hanuue reHOMOB Takux B036yauTeneii Mukonnasmo3os, kak Mycoplasma bovis, Mycoplasma bovigenitalium, Mycoplasma dispar, metogom
nonnmepasHoii LienHoii peakLyuin B peanbHoM BpemeHi. B pesynbtate npoBedeHHbIX uccnesoBanuii renom M. bovis 6bin obHapyxeH B 10,1% npob, reHom
M. bovigenitalium BbisBneH B 8,6% npo6, a revom M. dispar peructpupoany B 37,15% npob. Takxe ¢ nomowblo lMLIP-uccnegoBanma 6bino npotecTuposaHo
927 06pa3Li0B CeMEHHOII XUAKOCTH, NOCTYMMBLUMX M3 OTEYECTBEHHDIX 11 MHOCTPAHHBIX NeMEHHbIX X03AICTB. [lonyueHHble pe3ynbTaTbl NoKa3anu Hauuue
reHomoB M. bovis n M. bovigenitalium B obpa3wax cnepmbl 0T MeCTHOT0 MoronoBbA 6bIKoB. peacTaBneHHble AaHHble NOATBEPKAAIT BbIBOALI 0TEUECTBEHHDIX
YUEHDIX 0 LLMPOKOM PaCcnpOCTPaHEHNI MUKOMIA3MO30B CPeAY KpYNHOro poratoro ckota Ha Tepputopui Poccuiickoil Oefepatiini 1 yrpo3e 3aHoca Bo36yawTeneit
3a6oneBaHua ¢ BBO3MMOIi cnepmoii. Bee 370 yKa3biBaeT Ha HEO6X0AUMOCTb KOHTPONA CNepMOnPOAYKLIK, KaK UCTOYHIKA PACNpPOCTPAHEHNA MIUKONNa3MO30B,
a TaKkKe Ha HeA0CTAaTOYHOCTb OAHOKPATHOTO MCCNeL0BAHMA CeMeHN ANA MPUCBOEHINA NeMeHHOMY X03AICTBY CTaTyca bnarononyuna ana peanusawim reHetu-
yecKoro matepuana.

Kntouesbie cno.a: Mycaplasma bovis, Mycoplasma bovigenitalium, Mycoplasma dispar, nonumepasHas LenHas peakums, pacnpocTpaHeHue, KpynHblii poraTblii
CKoT, 6romatepuan, cnepma.

BnaropapHocTb: Pabota BbinonHeHa npu GuHancosoit nopaepxke OrbY «BHUN3X» B pamkax HayuHo-uccnefoBatensekiux pabot no Teme «BetepuHapoe
6narononyune».
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INTRODUCTION

Mycoplasma mycoides subsp. mycoides SC (Mmm SC),
Mycoplasma bovis (M. bovis), Mycoplasma bovigenitalium
(M. bovigenitalium) and Mycoplasma dispar (M. dispar) play
a significant role in bovine mycoplasmoses development.
High disease incidence has a significant impact on animal
health situation in animal industry and results in substan-
tial economic losses in meat and dairy industries [1, 2].

M. bovis is the second most common bovine myco-
plasmosis agent after Mmm SC; it is one of the major
pathogens causing numerous diseases: inflammation of
the respiratory tract, arthritis, keratoconjunctivitis, mas-
titis, etc. [2, 3]. M. bovis-associated mastitis in cattle and
buffaloes has been already recognized as a serious prob-
lem worldwide [4, 5], and the infection caused by the
said pathogen is of steadily growing importance due to
increase in the said disease outbreaks in the major dairy
producing countries [6-8]. Thus, M. bovis was detected in
animals in the south-east of France [9] and in Czech Repub
lic[10]. According to available reports, M. bovis prevalence
in the north of Greece was 8.2% [11], in Poland in cattle
population — 76.6% [12]. M. bovis prevalence in cattle in
South America was slightly lower — 6.2% [13].

M. bovis prevalence heterogeneity in different countries
can be accounted for various densities of susceptible ani-

mals [9]. Sporadic nature of Mycoplasma-associated mas-
titis in France is accounted for small herd sizes as well as
effective management practice.

As the agent can be transmitted through infected
milk, animal handling, veterinary and zootechnical pro-
cedures [14], it is particularly important that the animals
without any clinical signs of the disease could be a source
of the infection. The risk of mycoplasmosis outbreaks
increases when new animals are introduced into the
herd [15].

Likelihood of Mycoplasma infection in cattle raised
under semi-intensive farming systems is 4.6 times higher
than in free-ranging animals [16]. This is due to the fact
that the risk of the pathogen transmission via direct con-
tact between animals increases when the animals are
reared under semi-intensive systems [17].

M. bovis was isolated in 2.2% of tested vaginal samples
taken from cows in Egypt whereas M. bovigenitalium
detection rate was 13.3% [18]. M. bovigenitalium was
detected using similar tests in Brazil (9.29%) [19] and
Japan (7.4%) [20].

M. bovigenitalium-associated genital infections in cows
are characterized by granular vaginitis, vulvovaginitis with
mucous and purulent vaginal discharges that could result
in infertility and occasionally necrotic endometritis [21].
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Economic losses due to M. bovigenitalium infection are at-
tributed to infertility and poor reproductive performance
of animals [21, 22].

Many researchers believe that M. dispar is responsible
for bovine respiratory diseases that are widespread and
characterized by upper respiratory tract mucosa inflam-
mation and lung lesions. Though microorganisms of the
said Mycoplasma species cause mild pneumonic lesions
increased M. dispar occurrence confirms their role in bo-
vine respiratory disease pathogenesis. Under unfavorable
conditions mycoplasmas by themselves or in combination
with other infectious agents can cause serious respiratory
diseases resulting in economic losses in large animal far-
ming holdings with high animal density [23, 24].

The study was aimed at analysis of M. bovis, M. bovi-
genitalium and M. dispar prevalence in different Subjects
of the Russian Federation and tests of native and imported
stud-bull semen samples for genomes of the above-said
mycoplasmas.

MATERIALS AND METHODS

The following samples were used for tests: blood, sera,
nasal swabs, milk, preputial swabs, vaginal swabs, abor-
ted and stillborn fetuses. The samples were collected from
animals with clinical signs of respiratory and reproductive
disorders in 34 different regions of the Russian Federation
for 2015-2018. Tests of 115 biomaterial samples were
carried out in 2015; 337 biomaterial samples were tested
in 2016; 373 biomaterial samples were tested in 2017 and
361 biomaterial samples were tested in 2018.

Additionally, stud bull semen samples (483 semen
straws) obtained from breeding holdings located in dif-
ferent regions of the Russian Federation were tested in the
FGBI“ARRIAH" (Vladimir).

Furthermore, 444 semen samples collected from stud
bulls in different Russian and foreign breeding centres
were tested in the Unit for Gene Diagnosis of Infectious
Animal Diseases of the FGBI“VGNKI” (Moscow).

Seminal fluid was periodically collected from four stud
bulls with impaired reproductive performance to test for
M. bovis and M. bovigenitalium shedding with semen.

Samples were preliminary processed in accordance
with the requirements of the Methodical Guidelines
1.3.2569-09 “Operation procedures for the laboratories
using nucleic acid amplification techniques for tests of
the materials containing Pathogenicity Group -1V micro-
organisms”. In the FGBI “ARRIAH" the agent DNA was ex-
tracted with AllPrep DNA/RNA Mini Kit (Qiagen, Germany);
in the FGBI “VGNKI” the agent DNA was extracted with
RIBO-prep kit (AmpliSens, Russia) in accordance with the
relevant instruction for use.

PCR assays of the biological materials were performed
in the FGBI“ARRIAH" with real-time polymerase chain reac-
tion (qPCR) using own commercial kits for M. bovis, M. bo-
vigenitalium and M. dispar detection in accordance with
their instructions for use.

Stud bull semen straw samples were tested in the
FGBI “VGNKI” with qPCR in accordance with the methods
developed earlier [25].

TEST RESULTS

Tests of the biomaterials submitted from different re-
gions of the Russian Federation

Figure 1 shows results of qPCR tests of 1,186 bioma-
terial samples collected from cattle in 34 Subjects of the
Russian Federation for 2015-2018.

Figure 1 shows that average detection rate of M. bovis,
M. bovigenitalium, M. dispar genome was 10.1%, 8.6% and
37.15%, respectively, for the whole test period.

It should be noted that M. dispar was detected more of-
ten than M. bovis and M. bovigenitalium based on the ana-
lysis of Mycoplasma-positive samples. Average percentage
of M. dispar genome-positive samples out of all samples
that had been PCR-positive for Mycoplasma for 4 years was
58.75%, whereas for M. bovis and M. bovigenitalium it was
32.50% and 8.75%, respectively.

Tests of semen samples

A total of 241 semen samples collected from native
donor stud bulls and 242 semen samples collected from
imported donor stud bulls were tested in the FGBI“ARRIAH"
for assessment of seminal fluid quality. Bovine Mycoplasma
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Fig. 1. Results of tests of biological materials for mycoplasma genomes (2015-2018)

Puc. 1. Pesynemamel 8bisig1eHUA 2eHOMA MUKON/1Aa3m 8 npobax buosozudeckozo mamepuasna 8 2015-2018 ee.
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Table 1

Results of tests of 483 semen product samples carried out in the FGBI “ARRIAH”

Tabnuua 1

Pe3ynbratbl UccnefoBaHuii 483 06pasLoB cnepmonpoayKumum, npoeaeHHbIX B OTBY «BHUN3XK»

Number of positive semen samples

Pathogen native

28 11.6 6 25

imported

M. bovis
M. bovigenitalium 70 29.0 10 4.1
Total 98 40.6 16 6.6

genomes were detected in 114 semen samples (23.6%) out
of 483 semen samples submitted from 13 Subjects of the
Russian Federation in 2015-2018.

Data on tests of seminal fluid for Mycoplasma contami-
nation are presented in Table 1.

Data given in Table 1 show that in Russian semen sam-
ples M. bovigenitalium genome was detected most fre-
quently (29%), while M. bovis genome was detected only
in 11.6% of the samples.

M. bovigenitalium and M. bovis genomes were detected
in 10 (4.1%) and 6 (2.5%) semen samples, respectively, out
of 242 imported semen samples.

Test results for 2015-2018 were analyzed to determine
detection rates of M. bovis and M. bovigenitalium in semi-
nal fluids (Fig. 2).

The analysis revealed that detection rate of M. bo-
vis (2.1%) and M. bovigenitalium (6.3%) genomes was the
lowestin 2015. However, it had increased up to 6 and 15.5%,
respectively, by 2018 (Fig. 2). M. bovis genome detection
rate was maximum in 2016: 9.8% of M. bovis-positive
samples out of total number of tested samples. The highest
number of M. bovigenitalium genome-containing samples
was detected in 2017: 25% of M. bovigenitalium-positive
samples out of total number of tested samples.

M. bovis and M. bovigenitalium genomes were detec-
ted with gPCR in 187 samples (42.1%) out of 444 semen
samples obtained from Russian and foreign breeding cen-
tres that were tested in the FGBI “VGNKI".

No M. bovis genome was detected in semen samples
submitted from Russian breeding holdings, whereas
M. bovigenitalium DNA was detected in 60.7% of tested
samples (Table 2).

M. bovigenitalium and M. bovis genomes were detec-
ted in 22.3 and 3%, respectively, of tested semen straws
obtained from breeding holdings located in the UK, USA
and Netherlands. Therewith, M. bovis DNA was detected
only in semen straws submitted from US breeding centres.

Test of stud bulls for Mycoplasma shedding

For tests for Mycoplasma shedding with semen, seminal
fluid samples were collected from four stud bulls with im-
paired reproductive performance for 2015-2018. Collec-
ted samples were tested for M. bovis and M. bovigenitalium
genomes with gPCR. Test results are given in Table 3.

The results given in Table 3 show that only M. bovigeni-
talium genome was detected in semen collected from the
tested bulls. It should be noted that M. bovigenitalium ge-
nome was detected within the period of 2015-2017 while

30,0%

25,0%

20,0%

15,0% /
o //\
5,0% d

0,0% ;
2015 2016

=—g==M. bovis

2017 2018r.

—#— M. bovigenitalium

Fig. 2. M. bovis and M. bovigenitalium detection in semen product samples in 2015-2018

Puc. 2. BeisgneHue 2eHomos M. bovis u M. bovigenitalium e npobax cnepmonpodykyuu 8 2015-2018 2e.
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Table 2
Results of tests of 444 semen product samples carried out in the FGBI “VGNKI”

Ta6nuua 2
PesynbTatbl nccnepoBanuii 444 06pa3uos cnepmonpoaykumMu, nposefieHHbIX Ha 6ase OIBY «BrHKW»

Pathogen

ORIGINAL ARTICLES | BOVINE DISEASES OPUTUHATNbHbIE CTATBY | BONE3HU KPC

number of samples

Number of positive semen samples

native

60.7

imported

number of samples

M. bovigenitalium 128 52 223
M. bovis 0 0 7 3.0
Total 128 60.7 59 253

samples collected from the same stud bulls in 2018 were
tested negative.

The frequency of Mycoplasma genome detection in
stud bull semen can be associated with many external
and internal factors: introduction of infected animals in
the herd, regular antimicrobial treatment, etc. Mycoplasma
infections have remained understudied so far and require
further investigations in the field of their diagnosis and
clinical infection in animals.

DISCUSSION

Mycoplasmoses are one of the most common infec-
tious diseases in cattle. About 100,000 new cases of clinical
Mycoplasma infections are reported annually in cattle in
Germany and the USA [26].

M. dispar genome was the most often detected in
biomaterials from cattle with clinical signs of respiratory
disorders (Fig. 1). It is important to note that while M. bo-
vigenitalium is a genital pathogen in some cases its ge-
nome has been detected in respiratory organ samples and
in nasal swabs. Analysis of detection dynamics shows an
upward trend for detection rate of M. dispar genome in
tested samples (Fig. 1), whereas detection rate of M. bovis
and M. bovigenitalium remains approximately at the same
level; this highlights the need for systematic monitoring
of the said pathogens.

The fact that mycoplasmas can contaminate stud bull
semen is of great concern. Use of uncertified semen can
significantly undermine Mycoplasma freedom of the whole
populations in breeding and/or artificial insemination
centres. Results of the test carried out in the FGBI “VGNKI”
showed that M. bovis genome was detected in 3% of stud
bull semen samples from foreign breeding centres and
was not detected in stud bull semen samples from Russian
breeding holdings. M. bovigenitalium DNA was detected in
60.7% of stud bull semen samples from Russian breeding
holdings and in 22.3% of stud bull semen samples from
foreign breeding centres (Table 2, Fig. 2).

During the tests carried out in the FGBI“ARRIAH", M. bo-
vis and M. bovigenitalium genomes were detected in 11.6
and 29.0% of semen samples collected from native stud
bulls and in 2.5% and 4.1% of imported semen samples,
respectively (Table 1).

Notably, there is a difference between results of se-
men straw tests performed by the FGBI “VGNKI” and
FGBI“ARRIAH". This can be accounted for different origin
of samples selected for tests. Samples from large-scale
animal holdings including those being both production

and breeding centres were submitted to the laboratory
of the FGBI “ARRIAH". The samples were not separated
during the said tests.

Semen purchased directly in the breeding centres was
tested in the FGBI “VGNKI". Also, differences in control of
stud bull health in Russian breeding centres and foreign
breeding centres importing semen straws to the Russian
Federation should be considered.

Mycoplasmosis is a factor-associated infectious disease
triggered by stress, animal overcrowding, wet conditions,
increased air humidity, inappropriate diet, etc.

Antibiotic treatment carried out in the holdings for My-
coplasma control contributes to the herd health improve-
ment. However, it is important to understand that this
measure alone is not sufficient for the complete recovery
of the animals due to long-term Mycoplasma persistence
in animal body and periodical Mycoplasma shedding by
the animals. This reveal the need for systematic monito-
ring of the said infections (Table 3).

Presented data support results of the tests performed
by Russian scientists that are indicative of wide mycoplas-
moses occurrence in cattle in the Russian Federation and
risk of the Mycoplasma agent introduction through im-
ported semen [27, 28].

The above-said test results highlight the need for con-
trol of semen products (especially imported ones) as a
source of Mycoplasma spread as well as insufficiency of
single testing of semen for granting the disease-free status
to the breeding holding for genetic material marketing.

CONCLUSION

Test results are indicative of bovine mycoplasmoses oc-
currence in the holdings located in different regions of the
Russian Federation for 2015-2018. Identification of M. bo-
vis and M. bovigenitalium genomes in semen from Russian
and foreign breeding centres reveals high risk of the fur-
ther spread of pathogenic mycoplasmas in the absence of
systematic surveillance aimed at their spread prevention.
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