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Frequency and hematological alterations of different
hemoplasma infections with retrovirusis co-infections
in domestic cats from Brazil®

Fernanda P. Firmino?, Larissa C. Aquino?, Tatiana G. Marg¢ola?, Marta V.
Bittencourt?, Concepta M. McManus? and Giane R. Paludo**

ABSTRACT.- Firmino EP, Aquino L.C., Marg¢ola T.G., Bittencourt M.V.,, McManus C.M. & Pa-
ludo G.R. 2016. Frequency and hematological alterations of different hemoplasma
infections with retrovirusis co-infections in domestic cats from Brazil. Pesquisa Vete-
rindria Brasileira 36(8):731-736. Laboratério de Patologia Clinica, Faculdade de Agronomia
e Medicina Veterinaria, Universidade de Brasilia, Campus Universiario Darcy Ribeiro, Bra-
silia, DF 70910-900, Brazil. E-mail: giane@unb.br

Mycoplasma haemofelis is the agent of feline infectious anemia, although Candidatus M.
haemominutum can also be associated. This study evaluated the frequency and hemato-
logical alterations caused by hemoplasma infections and co-infections with FeLV, FIV and
Toxoplasma gondii in domestic cats from two distinct areas (urban - G1 and periurban - G2)
of Brasilia, Brazil. One hundred cats were evaluated, 51 from the G1 area and 49 from G2.
No cats were positive for T gondii. Hemoplasma infection was diagnosed in 33% cats from
G1 and 32.6% from G2 (p>0.05). In G1 35.3% of the positive cats were infected with Myco-
plasma haemofelis, 47.06% with Candidatus Mycoplasma haemominutum and 17.64% with
mixed hemoplasma species infection; 12.5% of the cats identified as PCR positive in G2
were infected with Mycoplasma haemofelis, 18.75% with Candidatus Mycoplasma haemo-
minutum and 68.75% with mixed infection. Cats from the periurban area had higher mixed
hemoplasmas infection rates than those from urban area, and most of them were asymp-
tomatic carriers. Cytology results were positive in only 5% of cats from G1. Mycoplasma
haemofelis infected cats had normocytic normochromic anemia while the cats infected
with Candidatus Mycoplasma haemominutum or with both species did not. 37.2% of G1
cats were co-infected with Mycoplasma haemofelis and FeLV, and presented lower PCV and
hemoglobin concentration than those infected only with Mycoplasma haemofelis. The co-
-infection with Candidatus Mycoplasma haemominutum and FeLV produced lower WBC,
segmented cells and platelets, and increased total protein concentration.

INDEX TERMS: Anemia, Mycoplasma spp., diagnosis, PCR, cats.

RESUMO.- [Frequéncia e alteracoes hematoldgicas cau-
sadas por diferentes infecgdes por hemoplasmas com
co-infecgdes por retrovirus em gatos domésticos do
Brasil.] Mycoplasma haemofelis é o principal agente causa-
dor da anemia infecciosa felina, apesar de outras espécies de
hemoplasmas, Candidatus M. haemominutum e Candidatus
M. turicensis, também estarem associadas a hemoplasmose
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felina. O presente estudo avaliou a frequéncia de hemoplas-
mas, as principais alteracdes hematoldgicas associadas com
a infecgdo e co-infecgdes com FelV, FIV e Toxoplasma gondii
em gatos domésticos de duas areas diferentes (urbana - G1
e periurbana - G2) de Brasilia, Brasil. 100 gatos foram ava-
liados, 51 de G1 e 49 de G2. Nenhum gato foi positivo para
T gondii. Hemoplasmose foi diagnosticada em 33% dos ga-
tos de G1 e 32,6% de G2 (p>0,05). Em G1, 35.3% dos gatos
hemoplasma positivos estavam infectados por Mycoplasma
haemofelis, 47,06% por Candidatus Mycoplasma haemomi-
nutum e 17,64% apresentaram infec¢do concomitante por
Mycoplasma haemofelis e Candidatus Mycoplasma haemo-
minutum. Em G2, 12,5% dos gatos hemoplasma positivos
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estavam infectados por Mycoplasma haemofelis, 18,75%
por Candidatus Mycoplasma haemominutum e 68,75%
apresentaram infec¢do concomitante por Mycoplasma ha-
emofelis e Candidatus Mycoplasma haemominutum. Gatos
da regido periurbana eram, em sua maioria, assintomaticos
e apresentaram mais infeccdo concomitante por duas es-
pécies de hemoplasmas do que gatos da regido urbana. Os
resultados da citologia foram positivos apenas em 5% dos
gatos de G1. Gatos com infectados apenas com Mycoplasma
haemofelis apresentaram anemia normocitica normocroémi-
ca e gatos com infec¢do Unica com Candidatus Mycoplasma
haemominutum ou em combinagdo com Mycoplasma hae-
mofelis ndo apresentaram alteracdes hematologicas. 37,2%
dos gatos de G1 estavam co-infectados por Mycoplasma ha-
emofelis e FelV, e apresentaram VG e concentracdo de he-
moglobina menores do que os gatos infectados apenas por
Mycoplasma haemofelis. A co-infecgao por Candidatus Myco-
plasma haemominutum e FeLV resultou em baixo nimero
de leucécitos, segmentados e plaquetes, além de aumento
das concentragdes de proteinas totais.

TERMOS DE INDEXACAO: Anemia, Mycoplasma spp., diagn, smai,
PCR, felinos.

INTRODUCTION

Hemoplasmosis is caused by haemotropic Mycoplasma spp.
and can lead to hemolytic anemia in different mammals.
Three species of this genus are known to cause infection in
cats: Mycoplasma haemofelis, Candidatus Mycoplasma ha-
emominutum and Candidatus Mycoplasma turicensis (Pe-
ters et al. 2008). Experimental infections with Mycoplasma
haemofelis resulted in more severe anemia than other feli-
ne hemoplasma species, although it may be considered an
opportunist agent, causing anemia only when the animals
are immunosuppressed by other diseases or after surgical
intervention (Willi et al. 2005). Candidatus Mycoplasma ha-
emominutum and Candidatus Mycoplasma turicensis can
lead to hematological alterations during co-infections with
others hemoplasma species or retroviruses. Cats with re-
ady access to streets and high exposure to disease vectors
have increased risk of becoming infected with hemotropic
mycoplasmas (Ishak et al. 2007).

Since hemoplasmas haven’t been successfully cultivated
in vitro to date, the diagnosis of the infection was mainly
based on cytological identification of organisms on the sur-
face of red blood cells. However, this method may result in
false positive and false negative results in the presence of
Howell-Jolly bodies and during cyclic parasitemia, respec-
tively. Nowadays, the polymerase chain reaction (PCR) has
become the test of choice for the diagnosis of hemoplasma
infections (Messick et al. 1998, Inokuma et al. 2004).

This study used a conventional and accessible PCR me-
thod to evaluate the frequency of hemoplasma infections in
domestic cats presenting different clinical conditions from
two distinct regions of Brasilia, Brazil. The study also ai-
med to evaluate the main hematological alterations present
in hemoplasma positive cats and the effects of retrovirus
(FeLV and FIV) infection on blood parameters of cats infec-
ted by hemoplasma.
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MATERIALS AND METHODS

One hundred cats were evaluated, 51 from the urban area (G1) and
49 from a periurban area (G2). The cats from G1 were evaluated at
the Veterinary Hospital of Brasilia University, whilst the cats from
G2 were evaluated at their homes. All cats were submitted to clini-
cal examination and blood collection by venipuncture of cephalic
or jugular veins which were then transferred to ethylenediami-
ne tetra-acetic acid-coated tubes for complete blood cell count
(CBC), hemoparasite search (cytology) and PCR for Mycoplas-
ma spp., FeLV and FIV. Hemoglobin concentration, erythrocytes
(RBC) and leukocytes (WBC) numbers were determined using a
semi-automatic veterinary blood cell counter (CC-550, Celm™,
Brazil) whereas the platelets number was obtained by manu-
al counting on a hemocytometer. The packed cell volume (PCV)
was determined by microhematocrit centrifugation followed by
plasma protein concentration analysis performed by refractome-
try. Differential leukocyte count, cell morphology evaluation and
hemoparasite searches were performed on Giemsa-stained blood
smears using a light microscope (CX40RF200, Olympus, Japan).
Mean corpuscular volume (MCV) and mean corpuscular hemoglo-
bin concentration (MCHC) were calculated from hemoglobin, PCV
and red blood cell count.

A DNA extraction from whole blood samples was performed
using commercial kit (QIAmp DNA blood mini kit, Qiagen, USA)
according to manufacture’s instructions.

A restriction fragment length polymorphism PCR - RFLP-PCR
- (PCR1) was used to identify Mycoplasma spp. infection as pre-
viously described (Criado-Fornelio et al. 2003), in which a DNA
template (2pL) was amplified using 0.5mM of each primer, 1.0U
Taq DNA polymerase, 0.25mM deoxynucleoside triphosphate, 1X
PCR buffer and 2.5mM MgCl, in a 25pL reaction. Amplification
was performed in a thermal-cycler (FTGene5D - Techgene, UK)
with an initial denaturation step at 94°C for 10 min, followed by
a 40-cycle program with denaturation (94°C; 30 s), annealing
(50°C; 30 s), primer extension (72°C; 30 s), and a final extension
at 72°C for 10 min. In each set of reactions, water was used as
negative control and a hemoplasma positive cat previously diag-
nosed by cytology and PCR was the positive control. Amplicons
of expected size were detected after electrophoresis in a 1.5%
agarose gel stained with ethidium bromide. The positive samples
were submitted to digestion with restriction endonuclease EcoRI
(REact® - Invitrogen, EUA), which produce two fragments (269
and 349bp) in case of Candidatus M. haemominutum DNA and no
fragments if it was M. haemofelis DNA.

A second PCR (PCR2) with a different set of primers (Fl:
GACTTTGGTTTCGGCCAAGG and R3: CAGAGTACTATCATAATTA-
TCCCTC) specific to Mycoplasma haemofelis, was used to confirm
the presence of this species in the positive samples (Berent et al.
1998). In M. haemofelis PCR, template DNA (2uL) was amplified
within a 25pL reaction containing 0.6mM of each primer, 1.5U
Taq DNA polymerase, 0.25mM deoxynucleoside triphosphate, 1X
PCR buffer, 3.0 mM MgCl,, and a final volume of water. Amplifica-
tion was performed in a thermal-cycler (FTGene5D - Techgene,
UK) with an initial denaturation step at 94°C for 10 min, followed
by a 40-cycle program with denaturation (94°C; 45 s), annealing
(54°C; 45 s), primer extension (72°C; 45 s), and a final extension
at 72°C for 7 min. The 393bp amplicons were detected after elec-
trophoresis in a 1.5% agarose gel stained with ethidium bromide.

A positive result for the blood smear and/or PCR characte-
rized a hemoplasma positive cat. Sequencing of RFLP-PCR and
Mycoplasma haemofelis PCR positive products were performed
and compared with available cat hemoplasmas sequences on Ge-
neBank through BLAST tool to confirm the primer specificity.

FeLV and FIV infections were evaluated through PCR as pre-
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viously published (Hohdatsu et al. 1998, Miyazawa & Jarrett 1997,
Tzavaras et al. 1990). Plasmids containing full-length p61E FeLV-
-A provirus and samples from persistently infected cats according
to ELISA commercial test (Snap® - CITEcombo FeLV/FIV test kit,
IDEXX Systems, Portland, USA) were used as positive controls for
FeLV and FIV respectively. Water was used as negative control in
each PCR test set.

Statistical analyses were carried out using the SAS® version
9.1 and Microsoft® Excel. Test t was used to compare means, test Z
to compare proportions and test F for equality of variances. Com-
parisons between sexes (male and female), origin of cat (G1 or
G2), test result (positive or negative) and type (infecting species:
Mycoplasma haemofelis, Candidatus M. haemominutum, Myco-
plasma spp. and co-infection) for hematological data were carried
out using analysis of variance and mean comparison test (Duncan
at 5% significance level). Non-parametric data such as percentage
of infected cats were tested using chi-squared test (X?).

RESULTS AND DISCUSSION

The main clinical signs found in cats from G1 during clinical
inspection were apathy, partial or total anorexia and pale
and/or icteric mucous membranes, in contrast to the cats
from G2, which had ectoparasites, skin lesions and poor
body condition.

Table 1 summarizes the results of hemoplasma infec-
tions and the distribution of hemoplasmas species identi-
fied in cats from G1 and G2. No difference was observed
in the hemoplasma frequency rates according to the sex
gender (p>0.05).

These clinical differences may be related with the cats’
origin: cat samples from G1 were obtained when they were
admitted to the veterinary hospital with suspicion of disea-
se or behavior alteration. The clinical signs observed could
be either related to hemoplasma infection or another debi-
litating condition of the cat. The G2 cats were from a region
with low socioeconomic status and many of the cats had
street access. Moreover, the samples from the G2 cats were
collected in their homes after clinical evaluation, indepen-
dent of their clinical condition. None of the cats showed cli-
nical signs related to hemoplasma infection.

The frequency of hemoplasma infections observed in
both groups wasn’t different, but higher than the prevalen-
ce previously reported in North America (19.7 to 22.7%)
(Gary et al. 2006) and similar to the rates detected in Eu-
ropean cats (28 to 30%)(Criado-Fornelio et al. 2003).
However, the higher frequency of Candidatus Mycoplas-
ma haemominutum (47%) over Mycoplasma haemofelis
(35.3%) in cats from urban areas was the opposite found
in Great Britain, where 66% of hemoplasma positive cats
were infected by Mycoplasma haemofelis and 33% by Can-
didatus Mycoplasma haemominutum. This difference could
be associated with different forms of transmission other
than vectors and the weather conditions associated with it
(Criado-Fornelio et al. 2003). It is postulated that transmis-
sions can also occur via contact with contaminated saliva,
feces and/or urine. Furthermore, it's possible that each fe-
line hemoplasma may have a different transmission route
(Dean et al. 2008).

No difference was observed in the hemoplasma fre-
quency rates according to the sex gender (p>0.05), even

though hemoplasma infection rates are usually higher in
male cats than female cats (Willi et al. 2005). We consider
that a similar level of exposure to risk factors and/or the
low number of studied animals could be related with this
finding.

Cats living in periurban areas (G2) had higher number
of mixed hemoplasma infections (Table 1), but these were
asymptomatic animals. Given that the G2 cats were asses-
sed independent of their clinical condition, it’s plausible
that the high frequency of mixed hemoplasma infection wi-
thout clinical signs or hematological changes (as discussed
further) can be related with longer exposure to hemoplas-
ma species and no contribution of retroviruses. Therefore,
hemoplasma infections detected by either PCR or cytology
don’t necessarily indicate clinical disease (Macieira et al.
2008) but points out the role of asymptomatic carrier cats
as sources of transmission.

The hemoparasite search of the blood smear revealed
only 5% hemoplasma positive cats, all from G1 and with
characteristic clinical signs of hemoplasmosis, such as in-
tense anemia, jaundice, apathy and anorexia (Willi et al.
2006). Even though the positive samples from the blood
smear were also positive on PCR, the difference in PCR re-
sults (33%) confirm the higher sensibility of PCR compared
to cytology in the diagnosis of uncultivable hemoplasmas,
especially in asymptomatic carrier cats, as those found in
G2 (Watanabe et al. 2008).

The sequences from PCR1 products had 83% similarity
with Candidatus Mycoplasma haemominutum, which con-
firmed the results from enzymatic digestion, while PCR2
products sequences had 99% similarity with Mycoplasma
haemofelis.

The cats from G1 had lower (p<0.05) PCV, RBC and he-
moglobin concentration than the G2 cats (Table 2), even
though both groups had mean values within reference

Table 1. Number and percentage of infected (positive) and
non-infected (negative) cats by PCR from urban (G1) and
periurban (G2) areas of the Federal District, Brazil

Animals G1 (%) G2 (%)
Negative 34/51 66.6%" 33/49 67.3%*
Positive 17/51 33%* 16/49 32.6%*
Species frequency

Mycoplasma haemofelis 6/17 35.3%* 2/16  12.5%°
Candidatus Mycoplasma 8/17 47.06%* 3/16 18.75%"

haemominutum

Mixed hemoplasmas infection  3/17 17.64%* 11/16 68.75%°

Table 2. Mean values and standard deviation of erythrogram
from cats living in urban (G1) and periurban (G2) areas

G1 G2
PCV (%) 24.29 £9.52 32.62 +49°
RBC (x106) 6.04 * 2.65° 8.86 + 1.35°
Hemoglobin concentration (g/dL) 8.42 +3.4° 11.54 +1.8°
MCV (f) 42.40 £ 0.942 36.88 + 0.60°
MCHC (%) 3449 +1.23* 3536 +0.77°

Means in the same line followed by different letters are significantly diffe-
rent (P<0.05) by T test. PCV = packed cell volume, RBC = red blood cell,
MCV = mean corpuscular volume, MCHC = mean corpuscular hemoglo-
bin concentration.

Pesq. Vet. Bras. 36(8):731-736, agosto 2016
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values. These observations are also commonly noticed in
hemoplasma infected cats, suggesting the low pathogeni-
city of some hemoplasma infections (Willi et al. 2006). As
G1 animals had a higher infection rate of Mycoplasma ha-
emofelis (Table 1), known to be more pathogenic (Criado-
-Fornelio et al., 2003), the reduced values observed in the
erythrograms from these cats may be caused by hemopa-
rasite infections. Also, 37.2% of G1 cats were FeLV positive,
in opposition to G2, where none of the cats had retroviru-
ses. The effect of FeLV on bone marrow, as discussed below,
could have contributed to these results. It can be assumed
that periurban cats have a higher resistance to hemoplas-
ma infections, as indicated by their normal erythrograms
(Table 2), due to intense or constant contact with different
sources of infection. This condition makes the cats themsel-
ves important sources of transmission.

The hematological analysis of cats infected with he-
moplasma and those not infected didn’t reveal significant
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differences (data not shown). This finding is mainly attri-
buted to the mild effects of Candidatus Mycoplasma hae-
mominutum alone or in co-infection with Mycoplasma ha-
emofelis (Table 3).

Cats infected with Mycoplasma haemofelis presented
mild, normocytic and normochromic anemia, as previously
described (Table 3) (Sykes et al. 2007), in alignment with
the higher pathogenicity of this hemoplasma (Willi et al.
2005). These results strongly reinforce that the infectious
agent species, Mycoplasma haemofelis, is responsible for re-
ducing erythrogram values in G1 cats.

The previously related association between mixed he-
moplasma species infection and anemia (Willi et al. 2006)
wasn’t observed in this study, in fact the mixed hemoplas-
mas infected cats had higher PCV than cats with single
species of hemoplasma infection (Table 3). These results
may indicate a long duration of exposure to hemoplasmas,
resulting in a balance between host and parasite. Further-

Table 3. Hematology of animals infected by Mycoplasma haemofelis, Candidatus Mycoplasma
haemominutum and mixed hemoplasmas infections

Mycoplasma Candidatus Mycoplasma Mixed hemoplasmas

haemofelis haemominutum infection
Erythrogram
PCV (%) 20.75+9.622 29.63+7.13" 31.64+6.72°
RBC (x106) 5.27+2.83* 7.78+2.41° 8.35+1.77°
Hemoglobin (g/dL) 7.28+3.50* 10.23 +2.66° 11.21+2.5°
MCV (f1) 43.04+10.33° 39.52+6.90° 38.00+2.50°
MCHC (%) 35.00+1.16% 3434 +1.13° 35.32+£0.93°
Leukogram
WBC/uL 9,000.00+6,920° 12,900.00+4,900° 13,529.00+8,020°
Neutrophils/pL 8,827.00+6,510.20° 6,752.00+3,772.90° 9,383.00+7,663.93%
Bands/pL 64.50+182.43* 30.55+101.30° 0.00+0.00*
Lymphocytes/uL 2,599.50+443.712 1,655.00£1,732.53% 3,019.40+1,655.00°
Monocytes/uL 408.13+480.2° 139.36+126.25° 230.50+206.00*°
Eosinophils/pL 816.80+£677.23° 386.20+452.65° 895.40+1,195.332
Basophils/pL 14.00+39.60° 0.00+0.00? 0.00+0.007
Platelets/pL 263,875.00+189,778.4° 383,727.00+216,177.75? 309,286.00+137,978.00°
Plasma proteins(g/dL) 6.57+0.90° 7.16+£0.85° 7.17+0.67°

Means in the same line followed by different letters are significantly different (P<0.05) by T test. PCV = packed cell volume, RBC =
red blood cell, MCV = mean corpuscular volume, MCHC = mean corpuscular hemoglobin concentration, WBC = white blood cell.

Table 4. Hematology of animals infected by Mycoplasma haemofelis, Candidatus Mycoplasma
haemominutum and FeLV co-infections

Mycoplasma Mycoplasma Candidatus Mycoplasma  Candidatus Mycoplasma
haemofelis and haemofelis and haemominutum and haemominutum and
FeLV positive FeLV negative FeLV positive FeLV negative
Erythrogram
PCV (%) 12.34+6.6° 25.80 +7.4° 24+5.35% 31.14+6.72°
Red blood Cells (x10°) 2.9+2.4° 6.66+2.14¢ 6.11+2.467 8.39+2.19b¢
Hemoglobin (g/dL) 4.27+2.55° 9.10 +2.65° 8.17+1.97 10.81+2.56°
MCV (fl) 49.33+15.9° 39.26+3.61* 43.07+10.05° 37.63+4.12°
MCHC (%) 34.67 £1.89% 35.18 £0.65* 33.87+0.76° 34.54+1.30°
Leukogram
Leukocytes/pL 10,500.00+1,660% 14,340.00+8,700*¢ 3,900.00+1,530° 11,660.00+3,930¢
Neutrophils/pL 6,117.33+308.59** 10,452.00+8,081.74>° 3,082.00+1,770.85° 8,670.30+3,186.38°
Bands/uL 172.00+297.912 0.00+0.00? 112.00+158.392 0.00+0.00?
Lymphocytes/uL 2,621.67+441.11* 2,586.20+£496.65° 633.67+297.31° 2,174.43+2,016.86*°
Monocytes/uL 96.33+87.84° 595.20+547.70° 72.33423.217 188.00+134.372
Eosinophils/pL 1,104.33+965.93° 644.20+486.70° 0.00+0.00? 566.14+476.90°
Basophils/uL 37.33+64.66° 0.00£0.00? 0.00+0.007 0.00+0.007
Platelets/pL 235,000+187,550**  281,200.00+210,807.26*> 175,000.00+162,018.52®  481,571.43+176,736.00°
Plasma proteins(g/dL) 6.4+1.25% 6.68+0.78 8.00+0.75% 6.83+0.66"

Means in the same line followed by different letters are significantly different (P<0.05) by T test.
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more, no cat co-infected with multiple hemoplasma species
had retrovirus infection, but 6 out of 19 cats infected with
a single hemoplasma species were also infected with FeLV,
which may have contributed to the lower hematological pa-
rameters.

In G1, 37.2% cats were diagnosed as FeLV positive and
one was FIV positive. In G2 none of the animals tested were
infected by retroviruses. Cats infected with hemoplasmas
didn’t have higher frequency of FeLV compared with those
not infected with hemoplasmas (p>0.05), even when con-
sidering the species of hemoplasmas individually. Howe-
ver, there was a significant reduction (p<0.05) in the PCV,
RBC, hemoglobin concentration and monocytes in the cats
infected with hemoplasma and FeLV compared with those
negative for both infections, indicating a strong pathological
effect of both agents on bone marrow of co-infected animals.

Cats infected with Mycoplasma haemofelis and FelV
had lower PCV and hemoglobin concentration than those
only infected by Mycoplasma haemofelis (Table 4). The co-
-infection by Candidatus Mycoplasma haemominutum and
FeLV produced lower WBC, segmented cells and platelets,
and increased total protein concentration (Table 4). These
findings are supported by the well known effect of FeLV on
hematopoietic precursors cells (Hofmann-Lehmann et al.
1997). Although the exact mechanism isn’t clear, there is
evidence of a suppressive effect on bone marrow, increased
hemolytic effect of hemoplasmas in the presence of FeLV,
opportunistic infections inducing iron sequestration, me-
tastasis to bone marrow, myelodisplasic disorders or nutri-
tional deficiencies (Gleich & Hartmann 2009).

Only one cat had FIV infection, which was expected con-
sidering the low frequency of such retrovirus in the region
studied (Marcola et al. 2013). This cat had a co-infection of
Candidatus Mycoplasma haemominutum and FeLV with ty-
pical clinical signs from FeLV such as low PCV, erythrocytes
and hemoglobin, that could have been caused by the asso-
ciated infection between Candidatus Mycoplasma haemo-
minutum and FelV, and changes associated with FIV like
PPT above reference values and low number of platelets
(data not show).

CONCLUSIONS

This study showed a high number of cats infected with
hemoplasmas in Brasilia, Brazil.

Cats from periurban area had higher mixed hemoplas-
mas infection rates than those from the urban area, and
most of them were asymptomatic carriers.

The major hematological changes observed were in
erythrogram of animals infected by Mycoplasma haemofe-
lis and presenting FeLV co-infection, which reinforces the
strong pathogenic effect of this hemoplasma species and
the importance of a concomitant agent.

Therefore, it is important to consider other common
infectious agents in cats when dealing with hemoplasma
infections.

Hemoplasma positive cats without hematological chan-
ges may be in the chronic phase of the infection or infec-
ted by less pathogenic hemoplasma species, as Candidatus
Mycoplasma haemominutum.
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