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Summary

This study aimed to assess the occurrence of M. bovis antibodies and their risk factors in cattle in Poland.
Serum samples were collected from 154 cattle from 13 Voivodeships during routine veterinary procedures
from February to March 2024. The animals’ ages ranged from 6 months to 13 years. M. bovis antibodies were
detected in serum samples by Monoscreen Ab ELISA Mycoplasma bovis Kits (Bio-X Diagnostics S.A., Belgium).
The obtained results were subjected to statistical analysis using Sterne’s exact method and logistic regression
model. Antibodies against M. bovis were detected in sera from 40/154 animals. None of the analysed factors
influenced seroprevalence. Our study revealed 26% M. bovis seroprevalence in cattle from different regions of
Poland. Based on previous research performed in Europe, the results of this study can be classified as medium
seroprevalence. Due to the lack of effective vaccines against M. bovis, increasing antimicrobial resistance of
field isolates, M. bovis infections and seroprevalence in Polish cattle should continue to be monitored.
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Mycoplasma spp. are pathogens that can cause mas-
titis, otitis media, arthritis, pneumonia, and reproduc-
tive disorders in cattle, and is a significant concern (12,
18, 30). Among Mycoplasma spp., Mycoplasma bovis,
now also called Mycoplasmopsis bovis, is the most
common (10, 13). Mycoplasmosis is a leading cause of
economic losses for cattle breeders (4). Despite devel-
oping numerous potential vaccines, their widespread
commercial use remains challenging (6, 25). The poor
response to treatment, nonspecific clinical and patho-
logical signs, and associated implications for affected
stock make accurate monitoring of Mycoplasma spp.
a critical necessity (8, 24). Moreover, M. bovis is highly
contagious (14, 27). Given the escalating problem of
antimicrobial resistance, monitoring becomes even
more vital to prevent the use of broad-spectrum anti-
microbial drugs (11, 17).

One of the methods of diagnosis is the detection of
specific antibodies against M. bovis in plasma, serum,

or milk samples within two weeks of infection (23, 31).
Antibody levels remain high for several months (3).
Therefore, antibodies can be detected even in animals
that are not actively shedding M. bovis at the time of
sample collection (22). The most often used serological
technique for detecting M. bovis-specific antibodies is
the Enzyme-Link Immunosorbent Assay (ELISA) (23).

In Poland there have been two major M. bovis sero-
prevalence monitoring studies in cattle, with the last
one 10 years ago (2, 26). Antibodies against M. bovis
were also detected in Polish wildlife (5, 7, 15). Due
to the increasing antibiotic-resistant problem and lack
of current data, the aim of this study was to assess the
M. bovis seroprevalence and its risk factors in cattle
in Poland.

Material and methods

From February to March 2024, serum samples were
collected from 154 cattle (100 females, 54 males) during



46

Fig. 1. Voivodeships from which the test samples come
(marked in orange)

routine veterinary procedures. The age of animals ranged
from 6 months to 13 years (mean age: 3.3 years). The
breeds presented as follows: Polish Holstein-Friesian
Black-White Cattle (n = 67), Limousine (n = 20), cross-
breed with meet breeds (n=25), Bond’e Aquitaine (n=11),
Simental (n = 11), Polish Holstein-Friesian Red-White
Cattle (n = 7), Belgian blue (n = 3), Montbeilarde (n = 3),
crossbreed without meet breeds (n = 3), Red Polish Cattle
(n=2), Charolaise (n = 1) and Red Angus (n = 1). Animals
came from 42 counties of 13 Voivodeships (Dolno$laskie,
Kujawsko-Pomorskie, Lubelskie, Lubuskie, Matopolskie,
Mazowieckie, Opolskie, Podlaskie, Pomorskie, Slaskie,
Swietokrzyskie, Warminsko-Mazurskie, Wielkopolskie)
(Fig. 1).

The blood was collected into sterile 6 ml tubes with
a clot activator from the jugular vein. The samples were
transported to the laboratory at 4°C. After centrifugation
and serum separation, samples were stored at —20°C until
further testing.

Before testing, serum samples were allowed to thaw at
room temperature. Next, M. bovis antibodies were detected
by Monoscreen Ab ELISA Mycoplasma bovis kits (Bio-X
Diagnostics S.A., Belgium). The test was performed accord-
ing to the manufacturer’s manual. Briefly, serum samples
were diluted and added to the wells sensitized by a recom-
binant protein from M. bovis expressed by Escherichia coli.
Next, conjugate (protein G peroxidase-labeled) was added to
the wells after incubation and washing steps. After a second
incubation and washing, the chromogen (tetramethylben-
zidine) was distributed. If specific antibodies were present
in the serum sample, the conjugate remained bound, and
the enzyme-catalyzed a color change from colorless into
a pigmented compound. After adding stop solution, results
were read using an EPOCH spectrophotometer (BioTek
Instruments Inc., US) at a wavelength of 450 nm. The
intensity of the resulting yellow colour was proportion-
ate to the titter of the specific antibodies in the sample.
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Results were calculated in accordance with manufacturer
instructions.

We calculated 95% confidence limits (95% CI) using
Sterne’s exact method. We analysed the potential impact
of sex, age, and cow breed types on seroprevalence. For
this purpose, we performed a logistic regression model,
where the dependent variable was the test result, i.e., sero-
positive results were marked as 1, and seronegative results
were marked as 0. The covariates from the model were two
qualitative variables: the sex of the animals (male or female)
and the breed type (meat, meat and dairy, and dairy breeds).
The breeds were grouped because, for many of them, the
number of samples was too small to be assessed separately.
The third covariate was age expressed in years.

Results and discussion

Antibodies against M. bovis were detected in sera
from 40/154 animals (26%; 95 CI, 19.41 to 33.41).
None of the variables, sex, age, or breed type of cows,
influenced seroprevalence (Tab. 1). The logistic re-
gression model was insignificant (Chi* = 0.756). The
model presented a low Nagelkerke R2 value (0.024),
and despite a relatively high percentage of correctly
classified cases (72.6%), all values predicted by the
model were 0.

Tab. 1. The Effect of sex, age, and breed type on the presence
of Mycoplama bovis antibodies in cattle in a regression logistic
model

Source B SE Wald Chi? P

Intercept -1.131 0.496 5.192 0.023
Sex (F) 0.546 0.452 1.460 0.227
Sex (F) 0*
Age -0.066 0.095 0.490 0.484
Breed (meet) 0.243 0.514 0.223 0.636
Breed (meat and dairy) | -0.065 0.517 0.016 0.900
Breed (dairy) 0*

Explanations: None of the variables was statistically significant.
B — beta coefficient; SE — standard error; Wald Chi? — test of
significance; P — P value; * — redundant category.

Our study revealed 26% M. bovis seroprevalence
in cattle from different regions of Poland, which cor-
responds with studies conducted over eight years ago
(26). This shows that it would be worth introducing
new ways of dealing with M. bovis in cattle herds to
lead to a decrease in its occurrence. Particular atten-
tion should be paid to its role in the bovine respiratory
disease complex (BRDC) and the immunosuppressive
effect of M. bovis, as it can predispose cattle to other
respiratory infections (8, 16).

In this study, none of the variables was statistically
significant. However, in other conducted studies, some
other variables were checked, such as herd size and the
number of neighbouring farms (19), corporation-type
farms, and purchased cattle (21), which were signifi-
cant risk factors for seropositivity to M. bovis.
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M. bovis is widely spread worldwide in cattle (28).
Seroprevalence in Europe varies from country to
country, from very low seroprevalence (e.g. Finland
—less than 1%; (14)), mid seroprevalence (e.g. Serbia
—9.92%; (29)) to high seroprevalence (e.g., Hungary
—82.91%, (9)), making results of this study classified
as medium seroprevalence.

Even though ELISA is a cheaper and less time-
consuming method than culture, it has some limita-
tions. Seroconversion may last two to three weeks, so
at the first stage of infection, ELISA may give false
negative results (32). Moreover, ELISA specificity can
be decreased by cross-reactivity with other closely
related bacteria (20). We have received relatively low
seroprevalence, taking into consideration that M. bovis
is highly contagious; it might be because of the low
sensitivity of the test used in our study (1).

Considering that seroprevalence in Poland is not
decreasing, the lack of efficient vaccines against
M. bovis and the increasing antimicrobial resistance
of M. bovis field isolates, M. bovis infections and
seroprevalence should be further monitored in Polish
cattle. Combining serology with other diagnostic
DNA-based methods, like PCRs, or new methods, like
isothermal amplification technology (IAT), should also
be considered.
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