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Abstract

Objectives: To compare commercial test and polymerase chain reaction (PCR) techniques for canine tick-borne dis-
ease diagnosis and to evaluate the correlation of clinical signs and hematological profile with the disease.

Materials and Methods: Forty-five blood samples that had positive results with commercial test kits (SNAP 4DX Plus)
for canine tick-borne pathogens were stored. Those samples were tested for molecular detection of Babesia canis,
Hepatozoon canis, Anaplasma platys, and Ehrlichia canis by PCR technique. In addition, the prevalence of infection,
related clinical signs, and hematological profile were analyzed using the Chi-square test.

Results: In this study, Anaplasma platys are the most hemoparasites found. Mixed infection of tick-borne pathogens
was found in more than a single infection. Lymphopenia was associated with mixed infections; A. platys + B. canis, A.
platys + H. canis, B. canis + H. canis, A. platys + B. canis + H. canis (p<0.05). In addition, B. canis was associated
with pale mucous membranes (p<0.05). Overall, the result shows that the number of positive samples with rapid test
kits did not match those with PCR tests (75.56%).

Conclusion: Regarding this study’s results, rapid test kits could not detect mixed and B. canis infections. Mixed infec-
tions were associated with the critical hematological profile (Lymphopenia). B. canis infections were associated with
the apparent clinical sign (pale mucous membranes). We concluded that veterinarians should diagnose hemoparasitic
disease in dogs based on clinical signs and hematological profiles. Detection of hemoparasite could be done by PCR
for increasing diagnostic accuracy.
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Figure 1. SNAP 4Dx Plus test kit with positive A. platys (central), E. canis (bottom left corner). positive control was shown

in the upper left corner of the sample spots.

Marker MNeg. A Pos. A 18H Marker
1500

1000

Figure 2. Electrophoresis display with positive result of A. platys, B. canis, E. canis and H. canis. 100 bp DNA maker
was shown in lane 1 and 8, Uninfected A. platys sample was shown in lane 2 as the negative control, A. platys positive
sample was shown in lane 3 as the positive control and canine tick-borne pathogen infections were shown in lane 4-7
(A stands for A. platys, B stands for B. canis, E stands for E. canis and H stands for H. canis). 18 represents the num-

ber of samples.
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TafinAnenAedaeniay thrombocytopenia mm’ﬁqm 24
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Table 1. Positive results of canine tick-borne disease in this study

Diagnostic techniques

Tick-borne pathogens

SNAP 4Dx Plus PCR

Single infection

A. platys 4 11

B. canis -U 0

E. canis 27 7

H. canis -U 0
Double infection

A. platys + B. canis -U 4

A. platys + E. canis 14 9

A. platys + H. canis -U 1
Triple infection

A. platys + B. canis + H. canis -U 3

A. platys + B. canis + E. canis -U 1

A. platys + E. canis + H. canis -U 3
Quadruple infection

A. platys + B. canis + E. canis + H. canis -U 2
Negative 0 4
Total 45 45

U = Unavailable
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Table 2. Correlation between clinical signs and associated tick-borne pathogens in this study

Species Pale mucous mem- Infections Prevalence of Odd ratio P-values
brane infection (%) (95% ClI)
Positive Negative (n=45)

A. platys Yes 12 (26.66 %) 3 (6.66%) 35.29 1.455 0.1249
No 22 (48.89 %) 8 (17.78 %) 64.71 (0.3058-5.773)

B. canis Yes 6 (13.33 %) 9 (20.00 %) 60.00 4.333 0.0425
No 4(8.89 %) 26 (57.78 %) 40.00 (1.094-15.56)

E. canis Yes 6 (13.33 %) 9 (20.00 %) 27.27 0.5833 0.3990
No 16 (35.56 %) 14 (31.11 %) 72.73 (0.1812-1.94)

H. canis Yes 3(6.66 %) 12 (26.67 %) 33838 1.00 >0.9999
No 6 (13.33 %) 24 (53.33 %) 66.67 (0.2411-4.258)

ANNANTUSALNNIPATANENBLIALADALNESTRALALR 113D
NNIFATANENBLIARDANINNIUTTRA lUNITRATaNEND
WinaaanInnduieTiadullnupsudunusasnalde
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PCR iN@n39aun1sinmenesiladenae-mianianmii
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Table 3. Correlation between hematological profiles and coinfected tick-borne pathogens in this study

Species Lymphopenia Infections Prevalence of Odd ratio P-values
infection (%) (95% ClI)
Positive Negative (n=45)

A. platys + B. canis Yes 4 (8.89 %) 2 (4.44 %) 40.00 11.00 0.0049
No 6 (13.33 %) 33(73.33 %) 60.00 (1.89-62.59)

A. platys + E. canis Yes 1(2.22 %) 5(11.11 %) 6.67 0.3571 0.3522
No 14 (31.11%) 25 (55.56 %) 93.33 (0.02851-2.634)

A. platys + H. canis Yes 3(6.67 %) 3(6.67 %) 3,38 5.50 0.0485
No 6 (13.33 %) 33(73.33 %) 66.67 (1.03-26.78)

B. canis + E. canis Yes 1(2.22 %) 5(11.11 %) 33.33 3.7 0.2915
No 2 (4.44 %) 37 (82.22 %) 66.67 (0.2154-35.00)

B. canis + H. canis Yes 3(6.67 %) 3 (6.67 %) 60.00 18.50 0.0011
No 2 (4.44 %) 37 (82.22 %) 40.00 (2.564-119.6)

E. canis + H. canis Yes 1(2.22 %) 5(11.11 %) 20.00 1.75 0.6418
No 4 (8.89 %) 35 (77.78 %) 80.00 (0.1209-16.94)

A. platys + B. canis + Yes 3(6.67 %) 3(6.67 %) 60.00 18.50 0.0011

H. canis No 2 (4.44 %) 37 (82.22 %) 40.00 (2.564-119.6222)

A = o o a & A e A
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o '
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Wadenundluvaaniaan (intravascular hemolysis) Waz N9
MaeLlAAeALAIUENUARALAEA (extravascular hemoly-
sis) danaliiianiazlaiinans (anemia) M lidndaiaas
A A A = a %
udasansitialanda s llfan1az At unuNn e (Ayoob
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= a a 2 .
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& A a 2 ° 2y 4
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ANTANHINIINENBINENIBINIRALTRTINAUIBY E. canis
WAZ H. canis WLNNTaAAIYRY lymphocytes WaE lympho-
blasts 114 lymph nodes auduldlsan Wefin1sinidasauriu
melunszuaidas denaliiinaninzidaiaananriaan
lasilunszudiannmadls (Tsachev et al., 2008)
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