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MYCOPLASMA CONTAMINATION OF BULL SEMEN
USED FOR ARTIFICIAL INSEMINATION

S.P. Yatsentyuk

Technologies of artificial insemination of cattle are actively used in livestock
farms in Russia. At the same time, quality control of semen production does not
involve testing the bull semen for microorganisms of the genus Mycoplasma. The
active use of molecular genetic methods allows for the rapid determination and
species identification of pathogenic mycoplasmas, however, it does not indicate
the viability of the identified pathogen. The paper aims to study mycoplasma
contamination of semen products presented on the Russian market and determine
the conformity of the results of the Polymerase Chain Reaction [PCR] method
and the traditionally used microbiological method. The paper presents the results
of the first Russian study of the occurrence and viability of pathogenic species
Mycoplasma bovis, M. bovigenitalium, M. californicum, and Ureaplasma diversum
in semen production. We investigated 447 samples of cryopreserved semen of
bulls-producers of various breeds from Russian breeding centers and breeding
farms of the USA, Great Britain, and the Netherlands, supplying these products
to the Russian market. The analysis shows a high frequency of occurrence in the
bull semen of DNA of microorganisms of the genus Mycoplasma (up to 70.9%).
Besides, M. bovigenitalium appeared to be the most frequently detected type of
mycoplasma from those tested. Cases of identifying several types of mycoplasmas
in one sample were revealed: in 58.8% of the studied samples of semen products
from Russian farms and 15% of semen samples from international breeding centers.
The viability of mycoplasmas that were positive according to PCR analysis when
testing 65 samples was demonstrated using the microbiological method for 94%
of samples. The correspondence of the results of microbiological and molecular
genetic detection of mycoplasmas and ureaplasmas was 88.3%. The results obtained
indicate the prevalence of mycoplasmas in semen production and the need to
improve the control system of breeding material in order to prevent the spread of
mycoplasma infections of cattle using artificial insemination technologies.
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MHUKOIIVIASMEHHASI KOHTAMUWHALIUA CIIEPMbI
BBIKOB, NCITIOJIb3YEMOM JIJISI ICKYCCTBEHHOT' O
OCEMEHEHUA

C.II. Auenmiox

Texnonoeuu UCKycCmeeHH020 OcemMenerUsl KPYynHo20 po2amoao cKoma akmusHo
NPUMEHAIOMCSL 8 JICUBOMHOB0OUECKUX Xo3saucmeax Poccuu, npu smom konmpons
Kauecmea cnepmMonpooyKyuu He npeonoidazaen mecmuposanue cnepmvl 6bIKos
Ha Hanuyue Mukpoopeanusmos pooa Mycoplasma. Akmugnoe npumenenue mo-
NEKYIAPHO-2eHEMUYECKUX MEMOO08 NO380AAEm NPOGOOUMb Obicmpoe 8viasiieHue
U 8UO0BYIO UOCHMUPDUKAYUIO NATNOSCHHBIX MUKONIA3M, OOHAKO He 2080PUM O
JHCUZHECNOCOOHOCU BbIABTIEHHO020 namozena. Llenvio pabomul A61410Ch U3yUeHue
MUKONAA3MEHHOU KOHMAMUHAYUU CNePMONPOOYKYUU, NPEOCIABIEeHHOU HA PbIHKE
Poccuiickoti ®edepayuu u onpedenenue coOmeemcmaus pe3yibmamos Menmood
I[P u mpaouyuoHHo npumMeHsemo2o MUuKpoobuoiocuieckoeo memooa. B pabome
npusedenvl pe3yrbmamel nepeozo 01 Poccuu uccneoosanus ecmpeuaemocmu u
JHCUBHECNOCODHOCIMU namo2eHHblX 6ud06 Mycoplasma bovis, M. bovigenitalium,
M. californicum u Ureaplasma diversum & cnepmonpooyxkyuu. Hccredosano 447
00pasyo8 KPUOKOHCEPBUPOBAHHOU CHepMbl ObIKOG-NPOU3800UMeNell pasnuyHblX
Nnopoo U3 omevecmeeHHbIX NIeMEeHHbIX YeHmpos u niemenHvix xozaiicme CLIA,
Benuxobpumanuu, Huoepnanoos, nocmasisiowux OanHyo npooyKyuio Ha pblHOK
Poccutickou @edepayuu. [IposedenHblil ananus noKa3ajl 8bICOKYI0 4aCmonty 6cmpe-
uyaemocmu 6 cnepme ovikos /[HK mukpoopeanusmos pooa Mycoplasma (0o 70,
9%), M. bovigenitalium 6vina naubonee yacmo GviAGIAEMbIM GUOOM MUKONIAZM
uz mecmupyemuix. Iloxkasanul ciyuau uoeHmugukayuu cpazy HeckoIbKux U008
MuKronaasm 6 00Hom oopasye — @ 58,8% ucciedosannvix 0o6pasyos cnepmonpo-
OyKyuu U3 omevyecmeennvix xo3amucms u 6 15% obpasyos cnepmvl uz 3apyoedic-
HbIX nieMenHblx yenmpog. JKuznecnocoonocms MUuKoniasm, noioiCumensHulx no
Oannwim TIL[P-ananuza, npu mecmuposanuu 65 06pasyos, npooemoHCmpuposana
MUKpobuonocuyeckum memooom 0as 94% obpaszyos. Coomseemcmaue pe3yibimamos
MUKPOOUONOUHECKO20 U MONEKYAAPHO-2EHEMUUECKO20 OOHAPYIHCEHUS, MUKONIAZM
u ypeannasm cocmasuno 88,3%. Ionyuennvie pe3ynomamol ceudemencmsyem o
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PAcnpoCmpanenHoCmu MUKONIA3M 8 CHepMONPOOYKYUU U HeOOXOOUMOCHU CO8ep-
WEeHCBOBANUSA CUCTHEMbI KOHMPOIIA NIIEMEHH020 MAMEPUANa C Yelblo npedynpedic-
Odenus pacnpocmpanenus muxoniasmennvix ungexyuti KPC npu ucnoavssosanuu
TMEXHON02ULL UCKYCCMBEHHO20 OCEMEHEHUS.

Knroueswie cnosa: Mycoplasma spp.; PCR; cnepma Obik08; Mukpoouonozuye-
CKULL MEmoO,; UCKYCCIMBEHHOEe OCeMeHeHUe
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Introduction

Currently, breeding products are the subject of active international trade.
Deliveries of bull semen for artificial insemination to Russia are growing
annually. The leading exporters of breeding material are the USA, Canada,
Denmark, and Germany. Russian breeding centers are also engaged in selling
semen products, focusing on Russian farms and farms of Belarus, Azerbaijan,
Kazakhstan, and Uzbekistan. With all the indisputable advantages of using
cryopreserved bull semen, artificial insemination technology does not exclude
the risks of spreading infectious diseases. Frozen semen is an ideal system for
preserving the viability of microorganisms. To assess the quality and safety of
bull semen in Russia, studies are conducted under the state standard, according
to which the total presence of pathogenic and conditionally pathogenic bacteria
and fungi is determined in semen doses. However, methods for detecting viruses,
protozoa, and mycoplasmas are not included in this document. At the same
time, the transmission of mycoplasmas through semen intended for artificial
insemination is characterized by a high degree of risk [9; 11]. Previously,
Mycoplasma bovis, ingested with infected sperm, was shown to cause lesions
of the reproductive tract of cows [10]. The isolation of mycoplasmas with
semen often proceeds without clinical manifestations in a donor bull [12].
Furthermore, cases of M.bovis and other Mollicutes that cause diseases of
cattle (M. bovigenitalium, M. californicum and Ureaplasma diversum) often
go unnoticed, being one of the causes of diseases of calves and the development
of mastitis in cows [9].

The microbiological method is considered a classical method of identifying
mycoplasmas [14]. However, specialized media and certain conditions are
necessary for the growth of mycoplasmas [13]. At the same time, the growth
of other bacterial species often significantly complicates or makes it impossible
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to identify and differentiate mycoplasmas [3]. The study devoted to detecting
M. bovis revealed that cultivation is characterized by a sensitivity that does not
exceed 75% [6].

To detect mycoplasmas in various biological materials, the Polymerase
Chain Reaction [PCR] method is widely used, which allows one to detect
mycoplasmas with high sensitivity and determine their species [5; 7; 8; 15;
16]. However, the PCR method does not allow one to judge the viability of
microorganisms found in the sample, which is essential for assessing the safety
of bull semen used for artificial insemination.

The paper presents the results of studying the prevalence of M.bovis, M.
bovigenitalium, M. californicum, and Ureaplasma diversum in the semen
production of cattle of Russian and international breeding farms and evaluating
the possibility of using molecular genetic and microbiological methods to assess
the quality and safety of genetic material used for artificial insemination.

Materials and methods

We examined 447 samples of semen doses of various bulls from Russian
meat and dairy farms and Holstein bulls from breeding centers in the UK, the
Netherlands, and the USA. The first research task was to identify the genetic
material of mycoplasmas by PCR and assess the viability of mycoplasmas
using the microbiological method. The second task was to determine the
correspondence of the results obtained using different methods.

The detection of Mycoplasma microorganisms in semen doses was
performed using a PCR kit with electrophoretic detection of amplification
products “MIK-KOM” (Amplisens, Russia). Identification of M. bovis, M.
bovigenitalium, M. californicum, and U. diversum species was carried out by
PCR with hybridization-fluorescence detection of amplification products on
the Rotor Gene Q device using previously developed methods [1]. To confirm
the results obtained, we also used the LST VetMAX™ Mycoplasma bovis PCR
kit (France).

The viability of mycoplasmas in cattle semen was confirmed for 65 samples
of bull semen, in which the DNA of Mycoplasma microorganisms was detected
using PCR. Cultivation was carried out on specific media according to the
method of M. Ogata [13] with modifications [3]. Each sample was cultivated
on four media with the addition of glucose, L-arginine, a mixture of glucose,
L-arginine, and urea. The duration of cultivation was three weeks. After
considering the cultivation results, 43 cultures were additionally tested using
PCR for the presence of DNA of Mycoplasma microorganisms without species
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differentiation to assess the correctness of the interpretation of the results
obtained and determine the presence of M. bovigenitalium, M. californicum,
M. bovis, and U. diversum species.

Results

Thus, PCR studies of 447 semen samples obtained from bulls of various
breeds showed that the DNA of microorganisms of the genus Mycoplasma was
detected in 70.9% of the samples studied (Table 1).

Table 1.
Results of detecting mycoplasma DNA in semen samples
Bull semen from Bull semen from
Russian breeding international Total
Pathogen centers breeding centers
214 samples 233 samples 447 samples
DNA detected | % |DNA detected| % |DNA detected| %
Mycoplasma spp. 183 85.5 134 57.5 317 70.9
M. bovigenitalium 129 60.3 52 22.3 181 40.5
M. californicum 109 51.7 46 19.7 155 34.9
Uéfj‘é’rl:jga 116 55 24 10.3 140 31.5
M. bovis 0 0 7 3 7 1.6

In bull semen from Russian breeding centers, mycoplasma DNA was found
almost twice as often as in imported semen products: in 85.5% and 57.5%,
respectively. M. bovigenitalium DNA was detected in 60.3% of Russian and
22.3% of imported semen samples, M. californicum DNA was detected in
51.7% and 19.7% of samples, respectively. The DNA of Ureaplasma diversum
was found in 55% of semen samples of bulls from Russian breeding centers
and in 10.3% of sperm samples of foreign origin.

Besides, M. bovis DNA was found only in semen samples of bulls from
breeding centers in the USA. Testing of samples using the LSI VetMAX™
Mycoplasma bovis test system confirmed the results obtained.

Semen coinfection with various types of mycoplasmas was observed in
124 samples from Russian farms (58.8%) and in 35 samples of semen from
international breeding centers (15%). Coinfection of M. californicum/M.
coinfection (98 cases, 22.1%) and M. californicum/M. bovigenitalium (86
cases, 19.4%) were most frequently detected. Simultaneous infection of M.
bovigenitalium, M. californicum, and U. diversum was observed in 52 samples
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(24.6%) of semen from Russian farms and in 4 samples (1.7%) of semen from
international breeding centers.

For 61 out of 65 samples of bull semen positive according to PCR (94%),
growth was recorded on selective nutrient media. The correspondence of
the results of microbiological detection and the results of DNA detection
of Mycoplasma microorganisms without differentiation of the type of
microorganisms in the obtained cultures was 88.3%. When testing the obtained
cultures by PCR, M. bovigenitalium and M. californicum were detected in 12
(27.9%), and 7 (16.2%) of the 43 cultures studied. Ureaplasma diversum was
also found in 16.2% of cultures. In 4 out of 43 cultures, the presence of several
types of mycoplasmas was confirmed. M. californicum and U. diversum were
recorded in one culture, M. genitalium and U. diversum in another, and M.
bovigenitalium, M. californicum and U. diversum were simultaneously detected
in two more cultures.

Discussion

The role of mycoplasma infection in the development of diseases of the
reproductive organs of cattle has been discussed in various scientific papers
since the 1960s [2]. Currently, the problem still remains relevant worldwide
due to the lack of adequate control of semen production. For instance, in 2018,
the results of a study of an outbreak of mastitis in cows in Finnish farms were
published, according to which the cause of the disease was semen used for
artificial insemination of cows contaminated with mycoplasmas [10].

In our study, M. bovis was detected only in samples from international
breeding farms, whereas a publication of 2020 reported that this microorganism
was detected in 11.6% of semen doses from Russian breeding farms [4]. Such
differences may be related to the different levels of control over the health of
bulls in different breeding farms that supply semen for artificial insemination. At
the same time, as in another paper [4], our study shows that M. bovigenitalium
is the most common mycoplasma pathogen in semen production.

In previous studies comparing molecular biological and microbiological
methods for detecting mycoplasmas, a sufficiently high degree of consistency
of results for both methods in the study of different types of biological material
was shown [14]. In our paper, cultivation was carried out only for samples in
which the presence of DNA of Mycoplasma microorganisms was confirmed.
For these samples, a high level of compliance with the results of microbiological
and molecular genetic methods was demonstrated. In another paper [ 14], when
examining sperm for the presence of mycoplasmas, 50% of the studied samples
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were positive both as a result of a PCR study and according to cultivation data.
Such differences may be associated with both a violation of the storage and
transportation conditions of samples, which led to a decrease in the viability
of mycoplasmas and a low content of microorganisms in semen. In general,
the results obtained confirm the possibility of detecting several types of
mycoplasmas in biological material at once [14].

Conclusion

The obtained results of the study of sperm samples using PCR techniques and
microbiological method confirm the possibility of transmitting mycoplasmas,
including pathogenic species M. bovis, M. bovigenitalium, M. californicum,
and U. diversum, during artificial insemination. A high degree of mycoplasma
infection was revealed in the studied samples of bull semen used for artificial
insemination. We discovered that a significant part of mycoplasmas in semen
production (up to 94%) retains its viability.

The data obtained confirm that molecular biological and microbiological
methods in the study of semen production of cattle for the presence of
mycoplasmas complement each other.

The obtained results emphasize the insufficiency of the methods used
to control the safety of semen products entering the Russian market and the
relevance of screening cattle sperm products aimed at detecting Mycoplasma
bovis, Mycoplasma bovigenitalium, Mycoplasma californicum, and Ureaplasma
diversum to confirm the quality of bull semen and prevent the spread of
mycoplasma infection.
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