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ABSTRACT

The present study aimed at: determining the prevalence of
Mycoplasma bovis in cattle in Nineveh Governorate, Iraq, using different
diagnostic methods: culture method, indirect enzyme immunosorbent
assay (i-ELISA), and polymerase chain reaction (PCR) techniques,
evaluating the efficiency of these laboratory methods; investigate some of
the epidemiological risk factors associated with the prevalence of the
microorganism, recording the clinical manifestations in infected animals,
and investigating the phylogenetic analyses of M. bovis detected in this
study.

The study included 352 cattle with different ages, sexes, breeds, herd
sizes, health states, pregnancy states, regions of samples collection, and
seasons. These cattle comprising 15 cattle which were apparently healthy
and tested negative for M. bovis, were used as a control group. In the period
from (March 2022) to (February 2023), a unique clinical examination card
was used to clinical signs record, and other information of epidemiology.
Different samples were collected from 352 cattle, including blood samples
(n=352), nasal swabs (n=352), ocular swabs (n=40), synovial fluid (n=65),
and milk samples (n=30), that were obtained from different regions in
Nineveh Governorate. The nasal swabs were used for the culture method
and conventional PCR (c-PCR) technique based on the 16S rRNA gene for
Mycoplasma spp., and using nasal swabs and the other samples mentioned
above for multiplex PCR (m-PCR) technique based on the uvrC and gapA
genes for M. bovis. Furthermore, using serum samples for the indirect
ELISA (i-ELISA) test to detect the antibody against M. bovis. The
agreement between the involved diagnostic techniques was assessed

according to the Kappa value.
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Additionally, computed the accuracy, specificity, and sensitivity of
the m-PCR technique and i-ELISA compared to the culture method. A total
of 30 PCR positive products for M. bovis DNA amplicons of the uvrC gene
(n=15) and gapA gene (n=15) from various cattle samples, three products
for each type of sample, respectively, were sent to a commercial company
for purification and sequencing. The phylogenetic and trees for the local
M. bovis sequences were constructed using different online programs. In
the current study, the overall prevalence of M. bovis in cattle from Nineveh
Governorate was 23.57%, 47.15%, and 30.68% using the culture method,
i-ELISA, and m-PCR technique, respectively. Based on the kappa value
(0.807), there was perfect agreement between m-PCR technique and the
culture method, with sensitivity 98.79%, specificity 90.33%, and accuracy
92.32%, for m-PCR technique. Whereas, based on kappa (0.444), there was
a moderate agreement between i-ELISA and culture method, sensitivity
89.15%, specificity 65.79%, and accuracy 71.30%, for i-ELISA.
According to the m-PCR technique, there was no significant difference in
the prevalence of M. bovis in various types of samples: blood samples,
nasal swabs, ocular swabs, synovial fluid, and milk samples, which were
27.55%, 30.68%, 22.50%, 27.69%, and 23.33%, respectively. In addition,
there were significant risk factors associated with a higher prevalence of
M. bovis recording in calves more than 6 months to 2 years old, ox,
imported animals, pregnant cows, large herd sizes, indoor and outdoor
management, the eastern regions of Nineveh Governorate, and the autumn
and winter seasons. Clinical examination of cattle observed that were
suffering from fever, loss of appetite, depression, emaciation,
bronchopneumonia, keratoconjunctivitis, arthritis, and mastitis.
Significantly increased in body temperature, respiratory rate, and heart rate
in clinically infected cattle compared to clinically healthy animals. The

phylogenetic analysis for the first time, 5 local sequences of the uvrC gene
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for M. bovis in Nineveh Governorate that were deposited in the NCBI
GenBank under the accession numbers (OR784598.1, OR784599.1,
OR784600.1, OR784601.1, OR784602.1) were highly related (99.13% -
100% identity) to other sequences that were registered in the GenBank
from different countries, including Canada, Iran, Poland, Switzerland, and
Egypt. Moreover, for the first time, 5 local sequences of the gapA gene for
M. bovis in Nineveh Governorate that were deposited in the NCBI
GenBank under the accession numbers (OR792211.1 - OR792215.1) were
highly related (99.81% -100% identity) to other sequences that were
registered in the GenBank from different countries, including Canada and
Egypt. In conclusion, M. bovis is widely spread in cattle in Nineveh
Governorate, Iraq; the m-PCR technique is more efficient than ELISA for
diagnosing M. bovis; there are several risk factors associated with the
higher prevalence of M. bovis. Furthermore, the phylogenetic analysis of
the local sequences that were first reported in Nineveh Governorate is

important for the strategic control of M. bovis in the study regions.
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