
Vector-borne diseases continue to threaten the
health and productivity of livestock animals world-
wide. In the Philippines, Anaplasma, Babesia and
Trypanosoma species (Ybañez et al., 2013b;
Ybañez et al., 2013c) have been reported in cattle,
but there has been no official report yet on the pres-
ence of hemoplasmas or hemotropic mycoplasmas
(Mycoplasma spp.), which are believed to be tick-
borne pathogens (Messick, 2004) with wide geo-
graphic distribution (Scott and Woldehiwet, 1993).
These are bacteria that can cause infectious anemia
in various mammalian species (Smith et al., 1990;
Messick, 2004; Peters et al., 2008). They were pre-
viously known as Haemobartonella and Eperythro-

zoon species, but were reclassified to the genus
Mycoplasma on the basis of their 16S rRNA gene
sequences and morphologic similarities (Neimark
et al., 2001). In cattle, 2 distinct species have been
identified, namely, Mycoplasma wenyonii (Mw:
formerly, Eperythrozoon wenyonii) (Nishizawa et
al., 2010), and a provisional species “Candidatus
Mycoplasma haemobos” (CMh: synonym, “Can-
didatus M. haemobovis”) (Tagawa et al., 2008).
The present study aimed to detect the presence of
the Hemoplasma pathogen in dispersal cattle in se-
lected plainlands and marginal uplands in Cebu,
Philippines, using peripheral blood smear exami-
nation (PBSE) and polymerase chain reaction
(PCR) methods.

DNA samples obtained from 14 cattle from se-
lected plainland and marginal uplands in 2012 in*Corresponding author: A.P. Ybañez 
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Molecular Detection of Hemoplasma Species (Mycoplasma spp.) in Cattle in Cebu,
Philippines
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Epidemiological reports on vector-borne diseases affecting cattle in the Philippines have
been limited. The present study aimed to detect the presence of the Hemoplasma pathogen
(Mycoplasma spp.) in dispersal cattle in selected plainlands and marginal uplands in Cebu,
Philippines, using peripheral blood smear examination (PBSE) and polymerase chain re-
action (PCR) methods. A total of 14 cattle were tested. Using PBSE, no inclusion bodies
were observed. However, using PCR, 4 out of 14 cattle showed positive results. Results
indicate the high sensitivity of the PCR methods in detecting Mycoplasma spp. than that
of the PBSE. The present study adds new information on the biodiversity of vector-borne
pathogens in cattle in Cebu, Philippines, and is the first report of detection in the country.
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Cebu, Philippines were used. These included sam-
ples which were used in a previous study (Ybañez
et al., 2013c). The cattle were part of the dispersal
program of the National Dairy Authority of the
Philippines to the remote and/or mountain
barangays. DNA was sourced from the blood of
each cattle collected from the jugular vein using 5
ml sterile syringes and EDTA-coated vacutainer
tubes. At the time of blood collection, cattle sources
showed varying degrees of emaciation and tick in-
festation. DNA was extracted using QIAmp DNA
blood Mini kit (Qiagen, Hilden,Germany), eluted
with 200 µl of the buffer provided by the kit, and
stored at −30oC until further use. 

PCR amplification was performed using a
primer pair F2 (5’-ACGAAAGTCTGATGGAG-
CAATA-3’) and R2 (5-ACGCCCAATAAATCC-
GRATAAT-3) (Jensen et al., 2001) in a 25 µl
reaction mixture containing 5 µl of each DNA tem-
plate. The used primers can amplify the 16S rRNA
genes of most Hemoplasma species, including M.
haemofelis, M. haemocanis, ‘Candidatus M.
haemominutum’, ‘Candidatus M. haemopurvum’,
M. wenyonii and ‘Candidatus M.
haemobos’(Jensen et al., 2001; Tagawa et al.,
2008). The negative and positive controls used
were double distilled water (DDW) and DNA pre-
pared from the blood of a Mycoplasma spp.-in-
fected cattle from Japan (Tagawa et al., 2012). The
amplification products were visualized under UV
light using 1.5 % agarose gel in Tris-borate-EDTA
(TBE) buffer after migration for 30 minutes and

staining with ethidium bromide. Upon visualiza-
tion, amplicons with longer fragments (approxi-
mately 190 bp) and shorter fragments
(approximately 170 bp) indicate M. wenyonii and
‘Candidatus M. haemobos’, respectively (Tagawa
et al., 2008).

Out of 14 cattle, 4 showed positive results using
the PCR method for M. wenyonii. Figure 1 shows
the gel electrophoresis result of an infected cattle.
However, using PBSE, none of the samples re-
vealed stained bodies, suggesting Hemoplasma in-
fection (Table 1). Although the diagnosis of
Hemoplasma infection has been traditionally per-
formed by microscopic examination of the bacter-
ial pathogen on the surface of the erythrocyte or in
the plasma, the sensitivity and specificity of this
method are low (McAuliffe et al., 2006; Tagawa et
al., 2012). Moreover, PBSE requires proficiency in
identifying bacterial pathogens and is prone to er-
rors because artifacts can be construed as inclusion
bodies or pathogens (Ybañez et al., 2013a). The re-
sults of the study corroborated with previous stud-
ies showing the high sensitivity of the PCR
methods in detecting the pathogen compared to that
of the PBSE (McAuliffe et al., 2006; Tagawa et al.,
2012). Recent studies have also favored the use of
PCR as an aid in diagnosing bovine hemoplasmosis
(Messick, 2004; Tagawa et al., 2008; Tagawa et al.,
2010; Girotto et al., 2012; Tagawa et al., 2012).

It was noted that all the dispersal cattle had ticks
and were pastured. Pastured cattle are known to
have higher risk of exposure to blood-sucking
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Fig. 1. Gel electrophoresis result of an amplified PCR product from a Hemoplasma-infected cattle from Cebu, Philippines.
L-100 bp ladder, Lane 1 – Infected cattle, Lane 2- Positive control (Mycoplasma wenyonii), Lane 3 –Positive control (‘Can-
didatus M. haemobos’), Lane 4 – Negative control (Distilled water).  



arthropods that are capable of transmitting the He-
moplasma pathogen (Messick, 2004). Because He-
moplasma infection can be chronic and/or
subclinical, or cause severe anemia, transient fever,
lymphadenopathy, anorexia, weight loss and de-
creased milk production (Smith et al., 1990; Mes-
sick, 2004; Genova et al., 2011), its presence in the
cattle population of Cebu can have an effect on
their health and productivity. A study by Tagawa et
al. (2013) also implied that calf birth weight may
also be lower if infected with the pathogen. All
these can impact the local farmer beneficiaries of
the dispersal cattle program in the plainland and
marginal uplands, who are usually underprivileged
and at the low income bracket of the community. 

Although complete blood count (CBC) was not
performed in the study, the PCR detection of the
pathogen was deemed enough to diagnose Hemo-
plasma infection. In a related study, a difference on
the productivity performance between infected and
non-infected cattle were seen, although no signifi-
cant differences were observed on their blood val-
ues (Tagawa et al., 2010). Therefore, relying on
CBC alone can be unreliable in diagnosing bovine
hemoplasmosis. On the other hand, the direct
causal relationship of the emaciation observed on
the infected cattle could not be clearly established
as this clinical sign is non-specific, and may be

caused by other pathogens as well. Unfortunately,
testing for other pathogens like bovine leukemia
virus, Trypanosoma spp., Theileria spp. and
Babesia spp. were not performed. These may also
contribute to the emaciated condition of the disper-
sal cattle.

The present study provides new information on
the biodiversity of vector-borne pathogens in cattle
in Cebu, Philippines, and prompts for further stud-
ies to determine the prevalence of the pathogen and
assess the impact it has on the local livestock in-
dustry.  It is also the first report of detection in the
country. Nonetheless, tick control must be made a
part of the local animal health program as the
pathogen is most likely to be transmitted via ticks.
With the increasing recognition for the need of
more advanced methods to detect diseases in the
livestock industry, the Department of Agriculture,
academe or local government health units should
work hand in hand to set-up a diagnostic center that
is accessible locally, and is capable of performing
the more reliable molecular diagnostics compared
to traditional methods.  
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Table 1. Results of Hemoplasma Testing using Polymerase Chain Reaction (PCR) and peripheral blood smear examination
(PBSE) in Cattle in Cebu, Philippines.

45



Clinics, Cebu City, Philippines, Dr. Jowarren C.
Ratilla of the National Dairy Authority, and Prof.
Hisashi Inokuma of the Obihiro University of Agri-
culture and Veterinary Medicine, Japan, for their
invaluable support and assistance, and the Japanese
Government for the Monbusho Scholarship Grant. 

References

Girotto, A., Zangirólamo, A.F., Bogado, A.L., Souza, A.S.,
Silva, G.C., Garcia, J.L., Vilas Boas, L.A., Biondo,
A.W., Vidotto, O., 2012. Molecular detection and oc-
currence of 'Candidatus Mycoplasma haemobos' in
dairy cattle of Southern Brazil. Brazilian Journal of
Veterinary Parasitology 21, 342-344.

Genova, S.G., Streeter, R.N., Velguth, K.E., Snider, K.E.,
Kocan, K.M., Simpson, K.M., 2011. Severe anemia
associated with Mycoplasma wenyonii infection in a
mature cow. Canadian Veterinary Journal 52, 1018-
1021.

Jensen, W.A., Lappin, M.R., Kamkar, S., Reagen, W.J., 2001.
Use of a polymerase chain reaction assay to detect and
differentiate two strains of Haemobartonella felis in
naturally infected cats. American Journal of Veterinary
Research 62, 604–608.

McAuliffe, L., Lawes, J., Bell, S., Barlow, A., Ayling, R.,
Nicholas, R., 2006. The detection of Mycoplasma (for-
merly Eperythrozoon) wenyonii by 16S rRNA PCR
and denaturing gradient gel electrophoresis. Veterinary
Microbiology 117, 292–296.

Messick, J.B., 2004. Hemotrophic mycoplasmas (hemoplas-
mas): a review and new insights into pathogenic po-
tential. Veterinary Clinical Pathology 33, 2–13.

Neimark, H., Johansson, K.E., Rikihisa, Y., Tully, J.G., 2001.
Proposal to transfer some members of the genera
Haemobartonella and Eperythrozoon to the genus My-
coplasma with descriptions of ‘Candidatus My-
coplasma haemofelis’, ‘Candidatus Mycoplasma
haemomuris’, ‘Candidatus Mycoplasma haemosuis’
and ‘Candidatus Mycoplasma wenyonii’. International
Journal of Systematic Evolution and Microbiology 51,
891–899.

Nishizawa, I., Sato, M., Fujihara, M., Sato, S., Harasawa, R.,
2010. Differential detection of hemotropic My-
coplasma species in cattle by melting curve analysis
of PCR products. Journal of Veterinary Medical Sci-
ence 72, 77–79.

Peters, I.R., Helps, C.R., Willi, B., Hofmann-Lehmann, R.,
Tasker, S., 2008. The prevalence of three species of fe-
line haemoplasmas in samples submitted to a diagnos-
tic service as determined by three novel real-time
duplex PCR assays. Veterinary Microbiology 126,
142–150. 

Scott, G.R., Woldehiwet, Z., 1993. Eperythrozoonosis. In:
Rickettsial and Chlamydial Diseases of Domestic An-
imals (Woldehiwet, Z. and Ristic, M. eds.), Pergamon
Press, Oxford, pp. 111–129.

Smith, J.A., Thrall, M.A., Smith, J.L., Salman, M.D., Ching,
S.V., Collins, J.K., 1990. Eperythrozoon wenyonii in-
fection in dairy cattle. Journal of American Veterinary

Medical Assoication 196, 1244–1250. 
Tagawa, M., Matsumoto, K., Inokuma, H., 2008. Molecular

detection of Mycoplasma wenyonii and Candidatus
Mycoplasma haemobos’in cattle in Hokkaido, Japan.
Veterinary Microbiology 132, 177–180. 

Tagawa, M., Matsumoto, K., Yokoyama, N., Inokuma, H.,
2010. Comparison of two hemoplasma species on
hematological parameters in cattle. Journal of Veteri-
nary Medical Science 72, 113–115.

Tagawa, M., Ybañez, A.P., Matsumoto, K., Yokoyama, N.,
Inokuma, H., 2012. Prevalence and risk factor analysis
of bovine hemoplasma infection by direct PCR in
Eastern Hokkaido, Japan. Journal of Veterinary Med-
ical Science 74, 1171-1176.

Tagawa, M., Yamakawa, K., Aoki, T., Matsumoto, K., Ishii,
M., Inokuma, H., 2013. Effect of Chronic Hemo-
plasma Infection on Cattle Productivity. Journal of
Veterinary Medical Science 75, 1271-1275.

Ybañez, A.P., Sato, F., Nambo, Y., Fukui, T., Masuzawa, T.,
Ohashi, N., Matsumoto, K., Kishimoto, T.,  Inokuma,
H., 2013a. Survey on Tick-Borne Pathogens in Thor-
oughbred Horses in the Hidaka District, Hokkaido,
Japan. Journal of Veterinary Medical Science 75, 11-
15.

Ybañez, A.P., Sivakumar, T., Ybañez, R.H.D., Ratilla, J.C.,
Perez, Z.O., Gabotero, S.R., Hakimi, H., Kawazu, S.I.,
Matsumoto, K., Yokoyama, N., Inokuma, H., 2013b.
First Molecular Characterization of Anaplasma mar-
ginale in Cattle and Rhipicephalus (Boophilus) mi-
croplus Ticks in Cebu, Philippines. Journal of
Veterinary Medical Science 75, 27-36.

Ybañez, A.P., Sivakumar, T., Ybañez, R.H.D., Vincoy,
M.R.B., Tingson, J.A., Perez, Z.O., Gabotero, S.R.,
Buchorno, L.P., Inoue, N., Matsumoto, K., Inokuma,
H., Yokoyama, N., 2013c. Molecular survey of bovine
vector-borne pathogens in Cebu, Philippines. Veteri-
nary Parasitology 196, 13-20.

Adrian Patalinghug Ybañez et al. /Journal of Advanced Veterinary Research 5 (1) (2015) 43-46

46


