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ABSTRACT. Mycoplasma wenyonii and ‘Candidatus Mycoplasma haemobos’ are pathogens associated with bovine hemoplasmosis.  Hema-
tological parameters of these two hemoplasma species were compared in a cattle herd that was known to be infected with these 2 patho-
gens.  ‘C. M. haemobos’-infected cattle exhibited lower red blood cell levels, hemoglobin concentrations and packed cell volumes than
M. wenyonii-infected cattle and hemoplasma-negative controls.  On the other hand, cattle infected with M. wenyonii did not show any
significant differences in hematological parameters compared with the hemoplasma-negative cattle.
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Hemoplasmas include a number of hemotropic myco-
plasmas found in the peripheral blood of animals.  Myco-
plasma wenyonii, which causes bovine hemoplasmosis, is a
wall-less hemotrophic prokaryote previously classified as
Eperythrozoon wenyonii in the order Rickettsiales, but
recently assigned to the Mycoplasma genus on the basis of
16S rRNA analysis [10–12].  This species has a wide geo-
graphic distribution [13] and has also been found in Japan
[6].  The clinical signs of hemoplasma infection in cattle
include anemia, transient fever, lymphadenopathy, anor-
exia, weight loss and decreased milk production; however,
in most animals, the infection remains subclinical [9, 14].
Another species of hemoplasma in cattle, identified as ‘Can-
didatus Mycoplasma haemobos’, has recently been discov-
ered in Japan using molecular methods such as polymerase
chain reaction (PCR) and sequencing techniques [16].
Hemoplasma species other than M. wenyonii has also been
found in cattle in Switzerland [4].

In small animals, multiple hemoplasma species have been
characterized, including feline hemoplasmas such as Myco-
plasma haemofelis, ‘Candidatus Mycoplasma haemominu-
tum’ and ‘Candidatus Mycoplasma turicensis’ [5, 17, 18],
and canine hemoplasmas such as Mycoplasma haemocanis
and ‘Candidatus Mycoplasma haematoparvum’ [8, 15].  M.
haemofelis induces more severe clinical symptoms in the
feline host than ‘Candidatus M. haemominutum’ [2, 7], and
‘Candidatus M. turicensis’ has been reported to be a simi-
larly weak pathogen [3].  However, little information is
available on the pathogenicity of hemoplasmas in cattle.
Thus, the aim of this study was to compare the hematologi-
cal parameters of two different species of hemoplasma
found in Japan.

EDTA-anticoagulated blood samples were collected from
103 cattle (Holstein Friesian) kept in a farm in Tokachi Dis-

trict, Hokkaido, Japan, on June 25th, 2007.  The cattle were
treated with acaricide monthly to prevent infection with
Theileria orientalis and exhibited no apparent clinical signs
at the time of blood collection.  Hematological parameters,
including white blood cell count (WBC), red blood cell
count (RBC), hemoglobin concentration (Hb), mean corpus-
cular volume (MCV), mean cell hemoglobin (MCH), mean
cell hemoglobin concentration (MCHC) and platelet (PLT)
count were measured using an automated cell counter (Cell-
tac; Nihon Koden).

DNA was extracted using a QIAamp DNA Blood Mini
Kit (QIAGEN, Hilden, Germany) according to the manufac-
turer’s instructions.  DNA samples were stored at –30C
until use.  To detect hemoplasma infection, PCR amplifica-
tion was performed in a 25 l reaction mixture containing 5
l of each DNA template and an F2/R2 primer set [7].
These primers amplify the 16S rRNA genes of most hemo-
plasma, including M. haemofelis, M. haemocanis, ‘Candi-
datus M. haemominutum’, ‘Camdidatus M. haemopurvum’,
M. wenyonii and ‘Candidatus M. haemobos’ [7, 16].  PCR
products were electrophoresed on a 1.5% agarose gel in
Tris-borate-EDTA (TBE) buffer, stained with ethidium bro-
mide, and visualized under a UV transilluminator.  The
longer fragment (193 bp) was identified as M. wenyonii
DNA, and the shorter fragment (170 bp) was identified as
‘Candidatus M. haemobos’ DNA [16].

The presence of hemoplasma was detected in 23 of the
103 (22.3%) bovine blood samples from the individual cat-
tle by PCR.  Among the 23 positive samples, 14 were found
to be positive for only M. wenyonii, seven were positive for
only ‘Candidatus M. haemobos’ and two showed dual
infection.  The remaining 80 cattle were hemoplasma-nega-
tive.

The Mann-Whitney test was performed to compare the
hematological parameters of the M. wenyonii-infected
(n=14), ‘Candidatus M. haemobos’-infected (n=7) and
hemoplasma–negative cattle (n=80).  P-values of 0.05 were

* CORRESPONDENCE TO: INOKUMA, H., Obihiro University of Agricul-
ture and Veterinary Medicine, Inada, Obihiro, 080–8555, Japan.

   e-mail: inokuma@obihiro.ac.jp



M. TAGAWA, K. MATSUMOTO, N. YOKOYAMA AND H. INOKUMA114
considered statistically significant for all tests in this study.
The 2 samples that tested dual positive for M. wenyonii and
‘Candidatus M. haemobos’ were excluded from the statisti-
cal analysis.

The results are summarized in Table 1.  The mean RBC,
Hb, and packed cell volume (PCV) levels of the ‘Candida-
tus M. haemobos’-infected cattle were all significantly
lower than those of the M. wenyonii-infected and hemo-
plasma-negative cattle, but no significant differences were
found in the mean RBC, Hb, and PCV levels between the M.
wenyonii-infected and  hemoplasma-negative cattle.  The
mean MCV of the ‘Candidatus M. haemobos’-infected cat-
tle was significantly higher than that of the M. wenyonii-
infected and hemoplasma-negative cattle.  No significant
differences were found in MCH, MCHC and PLT levels
among the three groups.

Hemoplasmas attach to the surface of the host animal
erythrocytes and induce changes in the erythrocyte mem-
brane.  Hemolytic anemia is caused by the production of
secondary anti-erythrocyte autoantibodies [1].  Thus, we
suspected that the anemia indicators (RBC, Hb, and PCV) of
cattle infected with hemoplasma would decrease and that
MCV would increase.  In the present study, lower RBC, Hb
and PCV levels and higher MCV levels were found in the
‘Candidatus M. haemobos’-infected cattle than in the M.
wenyonii-infected and hemoplasma-negative cattle.  Our
results suggested that the effect of ‘Candidatus M. haemo-
bos’ infection on the hematological parameters might be

more stronger than that of M. wenyonii infection and that
some level of hemolytic anemia may have been present in
the ‘Candidatus M. haemobos’-infected cattle.

In our previous report, phylogenetic analysis based on the
16S rRNA gene revealed that ‘Candidatus M. haemobos' is
closely related to feline M. haemofelis [16], which induces
more severe clinical symptoms in cats than ‘Candidatus M.
haemominutum’ [2, 7].  Dual infection with both M.
haemofelis and ‘Candidatus M. haemominutum’ reportedly
induces more severe anemia in feline hemoplasmosis [18].
In the present study, the RBC, Hb and PCV levels of the
dual infected cattle were lower than the levels of the ‘Candi-
datus M. haemobos’-infected cattle; however, statistical
analysis was not possible due to the small number of sam-
ples.

The WBC levels of the M. wenyonii-infected cattle were
significantly higher than those of the ‘Candidatus Myco-
plasma haemobos’-infected and hemoplasma-negative cat-
tle (P<0.01); however, the reasons for these results are
unclear.

This is the first study to compare the effect of 2 different
species of bovine hemoplasmas, M. wenyonii and ‘Candida-
tus M. haemobos’, on hematological parameters in infected
cattle.  Although no apparent clinical signs were observed in
the cattle in the present study, hemoplasma infection
affected hematological parameters of the cattle.  Because we
studied a relatively small number of cattle in this study, fur-
ther investigation is required to confirm our findings that

Table 1. Hematologic examination of hemoplasma-infected and hemoplasma-negative cattle

Parameters M. wenyonii C. M. haemobos Hemoplasma Dual infection
infection infection –negative
(n=14) (n=7) (n=80) (n=2)

WBC ( 102/l)
Mean 136.4* 110.0 108.5 107.5   
 SD 47.6 26.4 27.3 –   

RBC ( 104/l)
Mean 776.9 678.9* 816.5 659.5   
 SD 78.4 86.3 168.4 –   

Hb (g/dl)
Mean 11.1 9.7* 11.1 9.8
 SD 1.4 0.7 1.3 –   

PCV (%)
Mean 33.7 31.3* 33.3 32.2   
 SD 2.6 1.8 3.0 –   

MCV (fl)
Mean 43.8 46.7* 40.9 48.9   
 SD 4.9 6.2 6.1 –   

MCH (pg)
Mean 14.4 13.0 14.7 14.9   
 SD 1.7 5.1 11.4 –   

MCHC (g/dl)
Mean 33.0 31.1 33.7 30.5   
 SD 2.4 2.1 5.3 –   

PLT ( 104/l)
Mean 41.3 49.8 50.7 40.4   
 SD 28.3 28.1 30.8 – 

*  P<0.05, SD=standard deviation.
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‘Candidatus M. haemobos’ is more pathogenic than M.
wenyonii.
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