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vogeli, Anaplasma platys, and Ehrlichia canis in canine blood donors
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Abstract

The transfusion of blood components is common in a veterinary clinic; however, the safety of this
therapeutic measure cannot always be guaranteed. Studies show a high risk of haemoparasite
transmission during blood transfusion in canines. These parasites include Leishmania chagasi,
Anaplasma platys, and Ehrlichia canis, which are endemic to the city of Cuiaba. This study aimed to
evaluate the occurrence of L. chagasi, Trypanosoma cruzi, Babesia (canis) vogeli, A. platys, and E.
canis in canine blood donor candidates, and identify possible factors associated with the infection of
these agents. Sixty-six canines were evaluated using serologic and molecular tests, for the presence of
the Leishmania species. While one canine sample showed a positive result for L. chagasi with indirect
fluorescent antibody test, with titer of 1:40, and seven canine samples were positive using DPP, all other
samples were negative when using PCR and ELISA. All canines were negative for 7. cruzi when using
PCR. The B. (c.) vogeli infection was identified in one canine and 4. platys was identified in six canines.
E. canis was identified in 17 canines, with a prevalence of 25.7%. There were no significant factors
associated with the infection of the pathogens investigated. Given the observation of infection, even in
the absence of clinical symptoms, emphasis must be placed on the need for the use of more sensitive
and specific diagnostic methods for the screening of donor canines.
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Resumo

Administragdo de hemocomponentes ¢ uma pratica de rotina na clinica veterinaria, entretanto, a
seguranca nessa medida terapéutica nem sempre ¢ garantida. Estudos mostram risco elevado na
transmissdo de hemoparasitos pela transfusdo sanguinea em caes. Dentre estes, Leishmania chagasi,
Anaplasma platys e Ehrlichia canis sao endémicas no municipio de Cuiaba. Este estudo teve como
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objetivo avaliar a ocorréncia de L. chagasi, Trypanosoma cruzi, Babesia (canis) vogeli, A. platys e E.
canis em caes candidatos a doadores de sangue e identificar os possiveis fatores associados a infecgao
pelos referidos agentes. Dos 66 cies avaliados por exames soroldgicos ¢ moleculares para Leishmania
sp, um cdo reagiu na IFI na titulagdo 1:40 para L. chagasi., sete no DPP, ¢ todos negativos na PCR e
ELISA. Todos os caes foram negativos na PCR para T. cruzi. Foi identificada infec¢do por Babesia (c.)
vogeli em apenas um cao ¢ seis para A. platys. E. canis foi diagnosticado em 17 caes, com ocorréncia
de 25,7%. Nao foram observados fatores associados significativamente a infec¢do pelos patogenos
pesquisados. Diante da observago da infecgdo mesmo na auséncia de alteragdes clinicas, ressalta-se o
uso de métodos diagndsticos mais sensiveis e especificos na triagem de caes doadores.

Palavras-chave: Doengas transmitidas por carrapatos. Leishmaniose visceral. Trypanosoma. Transfusao

de sangue.

The transfusion of blood components is common
in a veterinary clinic. A combination of an in-depth
interview with the owner of the canine and the
tracking of the potential blood donor are important
factors in minimizing the risk of transmission
of infectious diseases in veterinary medicine
(DAVIDOW, 2013).

The high risk of transmission of agents such as
Ehrlichia canis, Babesia canis, Dirofilaria immitis,
Borrelia burgdorferi, Brucella canis and Leishmania
chagasi during blood transfusions in canines, is a
result of the long incubation period, asymptomatic
animals and the agent’s ability to remain viable in
the blood bank (DAVIDOW, 2013). Among these
agents, L. chagasi, Anaplasma platys, and Ehrlichia
canis are considered endemic in Cuiaba, the study
area, with a prevalence of 22% (ALMEIDA et al.,
2012), 9.1% (WITTER et al., 2013) and 42.5%
(SILVA et al., 2010), respectively. Although they
are not considered endemic, infections by Babesia
(canis) vogeli and Trypanosoma cruzi have also been
reported (SPOLIDORIO et al., 2011; ALMEIDA et
al., 2013). Due to the endemicity of these agents in
the study area, and the severity of the infections, this
study aimed to evaluate the occurrence of pathogens
L. chagasi, T. cruzi, B. (canis) vogeli, A. platys, and
E. canis in candidate canines for blood donation,
and identify possible factors associated with the
infection of these agents.

We evaluated 66 canines taken to the University
Veterinary Hospital for blood donation. The
inclusion criteria for donation included: canines

weighing more than 25 kg, older than one year,
any breed or gender, the absence of pregnancy
or lactation, and as a laboratory screening test
was used, a haematocrit value greater than 37%
(DAVIDOW, 2013).

After clinical evaluation, local asepsis was
confirmed, and approximately 10 ml of blood was
collected by cephalic venepuncture. Blood samples
with EDTA were used to perform a full blood
count, using a Hematology Analyzer Auto Poch-
100 IV Diff (Roche®), and molecular analysis was
performed using polymerase chain reaction (PCR).
And serum samples were used for the serological
evaluation of canine visceral leishmaniasis (CVS)
using the immunoassay Dual Plath Platform
(DPP), the enzyme-linked immunosorbent assay
(ELISA) and indirect fluorescent antibody test
(IFAT), performed using commercial kits from
Bio-Manguinhos® (FIOCRUZ, Rio de Janeiro),
following the manufacturer’s guidelines.

The extraction of DNA from the blood samples
was performed using the phenol-chloroform method
(SAMBROOK et al., 1989). The primers and results
used to perform the PCR reactions, and the programs
used, are included in Table 1. Amplified products
were subjected to 2% agarose gel electrophoresis
for Leishmania sp. and T. Cruzi, and 1.5% agarose
gel electrophoresis for E. canis, A. platys and B.
(canis) vogeli. They were all stained with Gel Red
and visualized in a transilluminator (UV-300nm)
Chemi-doc (Bio-Rad ™).
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Statistical analysis for the identification of the
factors (sex, breed, street access and tick infestation)
associated with the pathogens was performed using
the Chi-Squared test or Fisher’s Exact, with the
Epi Info 3.3.2 software (CDC, Atlanta, USA). A
significance level of 5% was used.

The 66 potential donors which were assessed
were from the municipalities of Baixada Cuiabana,

mainly Cuiaba. Of these, 32 were female and 34
were male, with a mean age of 5.2 years (median
4 years). Twenty-seven of the canines were of a
mixed breed, whilst nine breeds were identified as
follows, in descending order: American Pit Bull
Terrier (17), Rottweiler (5), Boxer (5), Labrador
Retriever (4), German Shepherd (4), Dalmatian (1),
Akita (1), Siberian Husky (1), and Fila Brasileiro

(1.

Table 1. Primers used in PCR infection research of Leishmania sp., Ehrlichia canis, Babesia (canis) vogeli,
Trypanosoma cruzi, and Anaplasma platys in canine blood donor candidates.

Pathogens

Primer (5’ ¢ 3”)

References

Leishmania sp.

150: GGG(G/T)AGGGGCGTTCT(C/G)CGAA
152: (C/G)(C/G)(C/G)(A/T)CTAT(A/T)TTACACCAACCCC

Lachaud et al. (2002)

ECC: AGAACGAACGCTGGCGGCAAGCC
ECB: CGTATTACCGCGGCTGCTGGGC

Ehrlichia canis

ECAN: CAATTATTTATAGCCTCTGGCTATAG

Murphy et al. (1998)

HE3: TATAGGTACCGTCATTATCTTCCCTAT
BABI: GTGAACCTTATCACTTAAAGG

Babesia (canis) vogeli

BAB4: CAACTCCTCCACGCAATCG

Duarte et al. (2008)

D71: AAGGTGCGTCGACAGTGTGG

Trypanosoma cruzi

Anaplasma platys

D72: TTTTCAGAATGGCCGAACAGT

Platys-F: AAGTCGAACGGATTTTTGTC
Platys-R: CTTTAACTTACCGAACC

Souto and Zingales (1993)

Inokuma et al. (2002)

An increased healthcare of the canine donors
provides safer blood transfusions (DAVIDOW,
2013), a fact that should be promoted in this
population as the management of vaccinations and
anthelmintic treatments was performed in only 55
(83.3%) and 39 (59.1%) canines, respectively.

There was no evidence of DNA amplification
of T. cruzi in the canines evaluated in this study.
However, the infection by this parasite in canines
from Cuiaba has been previously reported
(ALMEIDA et al.,, 2013), highlighting the
importance of further research of this pathogen.

There was no DNA amplification of the
Leishmania sp. in any canine sample, and the
serological analysis showed that samples from

seven canines were positive using the screening
test. However, only one sample was positive with
IFAT, and no Leishmania sp. was detected by
antibodies using the ELISA technique. The ELISA
is currently recommended by the Ministry of Health
as a confirmation test for CVL (BRASIL, 2011).
Technical Note n° 01/2011 — CGDT/CGLAB/
DEVIT/SVS/MS) in endemic areas, which the
region in this study is classified as (ALMEIDA et
al., 2012). The prevalence of 10.6% seropositive
canines using one of the techniques for CVL
identification is similar to that presented by Franca
et al. (2013), who detected the presence of anti-
Leishmania antibodies in 15.6% of samples from
human donors in an endemic area of Mato Grosso
do Sul.
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According to Scarlata et al. (2008), a positive
result using serological tests does not necessarily
indicate an active infection, and may be a result of
a previous exposure to the parasite, especially in
endemic regions. In this study, seropositive canine
samples did not have any DNA detection of the
infection when using PCR, which is considered a
more sensitive and specific test. This could possibly
have been identified in the bloodstream if it were an
active infection (DAVIDOW, 2013).

Infection with B. (canis) vogeli was identified in
only one canine without haematological changes and
tick infestation. This result reinforces the possibility
that the presence of the infection is associated with
a blood transfusion, as reported by Stegeman et al.
(2003).

E. canis was diagnosed in 17 canines, resulting
in a prevalence of 25.7%. The E. canis infection in
canine candidate donors was not associated with
gender, breed, street access, and / or tick infestation.
Santos et al. (2013) also found no predisposition
to infection according to gender and breed in a
population of canines in Mato Grosso, Pantanal.
The transmission of E. canis is directly related to
the distribution of the vector (Table 2); however,
there was no significant association between the
presence of the vector or with access to the street,
as described by Silva et al. (2010). This may be
due to the low canine tick infestation at certain
times of year, consistent with published research.
However, the low number of included canines may
have reduced the power and ability to identify an
association between the factors and the infections.

Table 2. Variables evaluated for association testing with infection by Ehrlichia canis and Anaplasma platys.

Variables and Categories Dogs Ehrlichia canis Anaplasma platys
Sex Positive (%) P Positive (%) P
Male 34 8 (23,5) 3(8,8)
Female 32 9(28,1) 0,88 3(9,3) 0,63
Breed
Pure 39 9(23,1) 2(5,1)
Mixed 27 8(29,6) 0,75 4(14,8) 0,21
Access to the street
Yes 34 11 (45,8) 4(16,6)
No 32 6 (18,7) 0,32 2(6,2) 0,24
Ticks
Yes 31 7 (22,6) 2(6,4)
No 35 10 (28,6) 0,78 4(11,4) 0,42

In conclusion, this study identified the infection
of E. canis, A. platys, and B. (c) vogeli in candidate

Infection with A. platys was detected in six
(9.1%) co-infected canines with E. canis. The co-

298

infection of these agents is common, as both use
the same vector for infection of the host (SANTOS
et al., 2013). The occurrence of these pathogens is
similar to that obtained by Witter et al. (2013), who
studied symptomatic canines within the same area.
It is important to note that the canines in this study
had no apparent clinical symptoms of the infection.

blood donor canines, in the absence of clinical
symptoms, emphasizing the importance of using
more sensitive diagnostic methods, such as PCR,
for the screening of donor canines. There were no
factors significantly associated with the infection by
pathogens studied.
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