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Abstract

This study determined the prevalence of blood parasite infections in dogs in Chiang Mai, using
multiplex polymerase chain reaction (PCR) developed in our laboratory. It also generated database of
blood parasite infections in dogs for launching veterinary services of Faculty of Veterinary Medicine,
Maejo University. Blood was collected from 870 dogs in 19 districts. Multiplex PCR was conducted to
detect VirB9 gene of Ehrlichia canis, 18S rRNA gene of Hepatozoon canis and Babesia canis, and groEl

gene of Anaplasma platys. Single PCR was used to detect VSG gene of Trypanosoma evansi. The results
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showed that dogs had the highest prevalence for H. canis infection (331 dogs: 56.7 %), followed by
E. canis (6 dogs: 1%), A. platys (5 dogs: 0.9%), and B. canis (2 dogs: 0.3%), respectively. Some dogs had
co-infections with two or more parasites, which were H. canis + B. canis (191 dogs: 32.7%), followed by
E. Canis + H. canis (15 dogs: 2.6%), H. canis + A. platys (12 dogs: 2.1%), E. canis + H. canis + B. canis (8 dogs;
1.4%), H. canis + B. canis + A. platys (8 dogs: 1.4%), E. canis + H. canis + A. platys (2 dogs: 0.3%), and
E. canis + H. canis + B. canis + A. platys (4 dogs: 0.7%). No T. evansi infection was found. There was no
association between blood parasite infections and gender and age range of dogs. There was a significant

association between low blood parasite infection and availability of veterinary services within the 10

kilometers from the dog residences.
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et al., 2016; Piratae et al., 2019) d1usulseina
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Figure 1 Geographical map illustrating districts in Chiang Mai and numbers of dogs

in each district recruited for blood collection
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Table 1 Primer sequences for gene specific amplification including E. canis VirB9, H. canis

and B. canis 18S rRNA, A. platys groEL, and T. evansi VSG

Pathogen Gene  Primer Primer sequence (5’-3’) Conc.  Product
name (nM) size
E. canis VirB9  Ehr1401F CCATAAGCATAGCTGATAACCCTGTTACAA 200 380
Ehr1780R TGGATAATAAAACCGTACTATGTATGCTAG
H. canis 185 Hsd62F TGTGTACAAAGGGCAGGGACG 100 462
rRNA Hs462R GCGGCTTAATTTGACTCAACAC
B. canis 185 BalO3F CCAATCCTGACACAGGGAGGTAGTGACA 200 619
rRNA Ba721R CCCCAGAACCCAAAGACTTTGATTTCTCTCAAG
A platys grofl  Ap724F AAGGCGAAAGAAGCAGTCTTA 400 724
Ap724R CATAGTCTGAAGTGGAGGAC
T. evansi VSG Te227F TGCAGACGACCTGACGCTACT 500 227
Te227R CTCCTAGAAGCTTCGGTGTCCT

nsAATIEvdayanieEina
AATITIANUFUNUTTEIINAMUTAU LA
wiA 918 wagn1siuInisnedmiunndlusyey 10
Alawnsanntu wagdauusany leud nsanie
E. canis, H. canis, B. canis, A. platys Wag T. evansi
Taeldadfvadounuy Chi-square test sz iy

HodAyn19an@ 0.05
NaN15I8LkazINTl

Mnatiuiemesiuau 870§ wugdufifin
Aedonolsangsluldensiuiu 584 & (Andy
Yovay 67.1) wialumsindenslsauowdnfien
(Single infection) 91U 344 @1 (5e8az 58.9) uag
nsAmdosiufudns 2 vdaiuly (Combined
infections) 91u2u 240 @1 ($eay 41.1) (Table 2)

nshadenelsaiismdaifier nuatuinide

H. canis 1n¥1ga (331 63: Segay 56.7) 709a911AD

E. canis (6 §i7: Sowaz 1) A platys (5 67 Sovas
0.9) uay B. canis (2 §i: 5988y 0.3) ATUAIAU
miams‘gaﬁ’mﬁuwumﬁmﬁﬁa H. canis + B. canis
(191 #2: ovag 32.7) wnilgn sesasnfe £ canis +
H. canis (15 #: 3o8iag 2.6) H. canis + A. platys (12 67
Soway 2.1) E canis + H. canis + B. canis (8 #: Sovay
1.4) H. canis + B. canis + A. platys (8 ia: Setay 1.4)
E. canis + H. canis + B. canis + A. platys (4 §7: Sovay
0.7) waw E canis + H. canis + A platys (2 #%: Sovag 0.3)
liwumsinde 7. evansi Tugtfrianmaiifn e
nseidadiuvesnisindenelsanesluidon
wuiailudmindeddfaido H. canis Tudndau
wniian (Sevar 67.5) s09a%nAe B canis (Fovas
25.2) E. canis (50vag 4.1) uag A. platys (5ouag
3.2) gua1au nsanwludnwaziheauludmia
uAsNLUAE33 Single PCR nugtiufinidie H. canis
(508ay 44.2) £ canis (§o8@ay 9.3) wag B. canis

(Sawag 7) Juasook et al, 2016) wazludaninasuan
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wuatuRnde H canis evay 18.8) B canis ouaz
9.4) A. platys (5ovaz 4.6) uag E. canis (Fovaz 3.9)
(Liu et al., 2016)
sunefiianuynvesnisindorolsanens
Tuidengsiiande gen (5/5 ¢n: fevaz 100) s05@e
A9 azLdia (71/72 §7: Sovaz 98.6) nowLwn (27/28
§n: Sovay 96.4) LI8IUN (48/52 §a: Sovay 92.3)
pownae (19/21 f1: Souay 90.5) W9unad (7/8 @a:
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\Te9m17 (48/59 ¢: Seway 81.4) ounvy (42/52 @
Fouaz 80.8) wie1y (55/71 ¢i1: Sovay 77.5)
moudziin (90/120 f1: Seway 75) lveusinig
(12/17 ¢ Sowaz 70.6) dutneg (48/75 @: Sovas
64) 119 (26/52 f1: Soway 50) dunsie (2/4 6
Jo8az 50) 11909 (10/21 ¢ Souag 47.6) WL
(19/48 @7: Sowaz 39.6) W9 (7/71 @ Sewaz 9.9)
wagAasdiniul (0/37 @1: So8ay 0) AINAIAY
(Table 2)
nsfnidenelsanesludeanuldidluay
mejLLazmeﬁaiué’@fiauﬁiﬂélﬁmﬁu ($ovaz 67.9
WAz 66.2 AIUAIAU) (Table 3) miam%}adaus[,mg
wulugieny 7-10 U (Seway 74.1) 5098311f0 87g
Houni1 1 U (Gowaz 70.3) 4-7 U (Sovay 67.4) 1-4 U
(5o8ay 65.8) wagu1nnin 10 U (53.9) auandu

o a

TanwuanuduiusedslitodAgnisadfsywinenis

Antonaslutdeniuine (p-value=0.66) Lazaaa

91884 1% (p-value=0.35) (Table 3)

nsfinitenelsanesludenlungusune
Afmheuinamedmunme wu lsmeuadaduas
rafingnundaluszerliiu 10 Alawasaniios
at wuhiiduadsnnusnvesnsindedesniings
sunefildfimiieuinisnisdniunns (Gosas 64.7
uay 70.8 aua1dv) lnesunefidviieuinismig
Fmunndlusverlihiu 10 Alawnsaniidesgifod
8 8ne loln AveLAl neenas LilsoU ABUdELAN
Fulnes Fune Mee wazuaa (Table 3) M3
mhsuimamadmunmdlndsuanuilidssatvens
slvadaldunisguadiuguninldundy Taswy
ALFUNUS g 19T TuAAY NN ATEI19RTING
Aaderelsanesludeaiimasiunsimieuinis
madmwnndluszezldiiu 10 Alawnsainiiass
1% (p-value=0.00)

mamsﬁmw‘fa%waqﬁmmﬂﬂﬂuL‘%'aamm
ynveamsinidonsdludenlugivlutonindessl
Feddliimefinsdnuludnuasiunneow vuddeild
1837nAe N1svIngIudeyadiuIulseunsgivly
weazeLnvesdsnin gl vinlildaiusam
Srunufedngivimngaudmiunsfnuluidas
suneld uonanduienisléfuauduseuain
Wivesgdvlunisiiudiedinden wazausiuile
voagialunisiiudedinden 1wy Jand ldves

Tidus wazdnginssunsne 1usu
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Table 2 Prevalence of blood parasite infections in dogs in Chiang Mai, Thailand

District #Examined # Infected #Uninfected
E H B A T E+H E+B E+A H+B H+A B+A E+H+B E+H+A E+B+A H+B+A E+H+B+A

Chai Prakan 17 0 8 0 1 0 0 0 0 3 0 0 0 0 0 0 0 5
Chiang Dao 59 0 a0 0 1 0 2 0 0 4 1 0 0 0 0 0 0 11
Chom Thong 8 0 3 0 0 0 0 0 0 4 0 0 0 0 0 0 0 1
Doi Lho 21 1 6 1 0 0 0 0 0 8 0 0 2 0 0 1 0 2
Doi Saket 120 2 43 1 3 0 3 0 0 27 5 0 2 0 0 2 2 30
Doi Tao 28 1 11 0 0 0 0 0 0 14 0 0 1 0 0 0 0 1
Fang 52 0 19 0 0 0 0 0 0 7 0 0 0 0 0 0 0 26
Hang Dong 21 0 5 0 0 0 0 0 0 4 0 0 1 0 0 0 0 11
Hot 5 0 2 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0
Kanlayaniwattana 37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37
Mae Ai 71 0 36 0 0 0 0 0 0 18 1 0 0 0 0 0 0 16
Mae Chaem 48 0 11 0 0 0 0 0 0 6 1 0 0 0 0 1 0 29
Mae On 57 0 18 0 0 0 0 0 0 25 2 0 0 0 0 3 0 9
Mae Wang 71 2 a4 0 0 0 0 0 0 1 0 0 0 0 0 0 0 64
Om Koi 52 0 28 0 0 0 0 0 0 14 0 0 0 0 0 0 0 10
Sa Moeng 72 0 53 0 0 0 [ 0 0 13 0 0 1 0 0 0 0 1
San Patong 75 0 25 0 0 0 6 0 0 9 2 0 1 2 0 1 2 27
San Sai 4 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2
Wiang Haeng 52 0 18 0 0 0 0 0 0 30 0 0 0 0 0 0 0 a4

Total 870 6 331 2 5 0 15 0 0 191 12 0 8 2 0 8 4 286

49"

E, H, B, A and T indicate E. canis, H. canis, B. canis, A. platys and T. evansi, respectively. E+H = E. canis and H. Canis; E+B = E. canis and B. Canis; E+A = E. canis and A. Platys;
H+B = H. canis and B. canis; H+A = H. canis and A. Platys; B+A = B. canis and A. Platys; E+H+B = E. canis, H. canis, and B. canis; E+H+A = E. canis, H. canis, and A. platys

E+B+A = E. canis, B. canis, and A. Platys; H+B+A = H. canis, B. canis, and A. Platys; E+H+B+A = E. canis, H. canis, B. canis, and A. Platys

n <

LIELRIMRRENRLLLLEELE

=2
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Table 3 Risk factor analysis (gender, age group, and veterinary service availability) for blood parasite

infections in dogs in Chiang Mai

Risk factor # Examined # Infected # Uninfected P-value (2-sided
Pearson Chi-square)

Gender 0.66

Male 476 (54.7%) 323 (67.9%) 153 (32.1%)

Female 394 (45.3%) 261 (66.2%) 133 (33.8%)
Age group (year) 0.35

<1 Puppy 158 (18.2) 111 (70.3) 47 (29.8)

1-4 Juvenile 453 (52.1) 298 (65.8) 155 (34.2)

4-7 Adult 175 (20.1) 118 (67.4) 57 (32.6)

7-10 Presenile 58 (6.7) 43 (74.1) 15(25.9)

>10 Senile 26 (3.0) 14 (53.9) 12 (46.2)
Veterinary service availability within 10 km 0.00

Yes 397 (45.8%) 251 (63.2%) 146 (36.8%)
No 473 (54.4%) 333 (70.4%) 140 (29.6%)
Total 870 (100%) 584 (67.1%) 286 (32.9%) -
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