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A Retrospective Study of Hematology of Canine Blood Parasite Infections in
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Abstract: A retrospective study of canine blood parasite hematological values, the relationship
between blood parasite infections and hematological values were from laboratory
examination recording at Livestock and Wildlife Hospital during 2012 - 2016. The study showed
that the hematological abnormalities in canine blood parasite infections were
thrombocytopenia, hypoproteinemia, anemia, hypohemoglobinaemia, and leucopenia (Odds
ratio = 7.883, 3.725, 3.178, 2,930 and 1.272). Infected by Ehrlichia canis in canines were
thrombocytopenia, hypohemoglobinemia and anemia (Odds ratio = 18.748, 3.187 and 3.180).
The presence of Hepatozoon canis in canines were anemia, hypohemoglobinemia and
thrombocytopenia (Odds ratio = 2.111, 1.645 and 1.554). The hematological characteristics of
canines infected by Babesia vogeli were anemia, hypohemoglobinemia, thrombocytopenia,
hypoproteinemia, and leucopenia (Odds ratio = 25.054, 24.097, 14.097, 12.314 and 1.421).
These data support that platelet count may increase the reliability of clinical diagnosis for

canine blood parasites.

Keywords: Hematology, Canine, Blood parasite, Kanchanaburi

#Corresponding author J. Mahanakorn Vet. Med. 2018. 13(2): 135-145.

E-mail address: witsanu.won@mahidol.ac.th
unin navauaiiuavnvadlsa wanIINUdEusad
Am1lainIng (Hematological profile) azldvoyarlainingrlunisfinniy way

JudeyadrAglunisldussneunisiiadelsn  wensallsald (1aden 2548) n1sAnneslu

—

dnd FaA1latnine1nlaa1nn1sns1anig

voslfUuAnisagnudndiminuduiiusuas

136

= U . .
NIZLALaDAYDIEgUY (canine blood parasites)

\WU Babesia spp., Hepatozoon spp., Ehlrlichia
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M13197 1 Alafinine1vesaivnunifaonsslunseuaiion (Total blood parasites infection),
AALte E. canis, ALe H. canis, Bawe B. vogeli WazilSuuiisuiumlaining1vasgiuilifaige

We1BlUNTELELER (non- blood parasites infection)

Mean + S.E.
Parameters Reference Total blood E. canis H. canis B. vogeli Non - blood
range parasites infection infection infection parasites
infection infection
(Unit) (Duncan,1994)  (n = 509) (n = 389) (n=92) (n = 53) (n = 1,783)
WBC 6.0 - 17.0 8.08 8.27 8.85 7.55 8.92
(x10%cell/pl) +0.31° +0.39 +0.75 +0.90 +0.20
Neutrophil - 66.60 66.44 67.95 66.45 67.39
(%) +0.93 +1.07 +1.89 +3.33 +0.52
Band - 2.82 2.95 2.96 1.73 2.67
(%) +0.24 +0.28 +0.62 +0.36 +0.18
Eosinophil - 1.68 1.06 2.89 1.86 3.64
(%) +0.15° +0.12° +0.42 +0.73 +0.11
Basophil - 0.08 0.09 0.03 0.07 0.06
(%) +0.03 + 0.04 +0.02 + 0.05 +0.01
Lymphocyte - 19.88 19.32 22.14 20.81 19.61
(%) + 0.64 +0.71 + 1.62 +2.15 +0.34
Monocyte - 4.81 5.74 281 1.75 1.75
(%) +0.38° +0.48° + 0.55° +0.44 +0.11
RBC 55-85 3.94 3.84 4.43 2.90 5.30
(x10°cell/pl) +0.07° +0.09° +0.18° + 0.22° + 0.04
MCV 66.0 - 77.0 62.11 61.44 63.58 66.01 61.30
(f0 +0.38 + 0.44 + 0.85° +1.18° +0.20
MCH 19.5-245 20.52 20.39 21.00 19.37 20.09
(pg) +0.28 +0.33 +0.59 +1.02 +0.16
MCHC 32.0 - 36.0 32.99 33.13 33.03 29.24 32.62
(g/dl) +0.43 +0.52 +0.86 +1.54° +0.19
RDW 12.0 - 15.0 16.30 16.36 16.24 16.70 16.44
(%) +0.13 +0.15 +0.33 +0.37 +0.15
pPCV 37.0-57.0 26.11 25.58 28.65 20.49 32.75
(%) + 0.45° +0.51° + 1.02° + 1.37° +0.23
Hemoglobin 12.0 - 19.0 8.15 7.88 9.32 5.98 11.18
(g/dV) +0.18° +0.20* +0.43° +0.51° +0.49
Plasma protein 6.0 -8.0 7.83 7.79 8.16 6.42 8.65
(g/dl) + 0.08° + 0.09° +0.19° + 0.22° +0.04
Platelets 200 - 500 111.71 87.42 190.46 97.20 246.90
(x10%cell/pl) +5.01° +4.12° + 16.73° + 13.87° +4.14

% significant difference at P< 0.05
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(Duncan, 1994)

infection), AAL3® E. canis, #AL38 H. canis waginL

[%
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A15199 2 AuRaUNAvesAlainInevesatuinteneslunseuaiden (Blood parasites

%9 B. vogeli \UTsULNBUAUAT91989UNR

Hematology Blood parasite E. canis H. canis B. vogeli
abnormality infection infection infection infection
Leukopenia 48.91 % 50.38 % 33.69 % 52.83 %
Anemia 84.67 % 85.34 % 81.52 % 98.11 %
Hypoproteinemia 1571 % 15.42 % 13.04 % 45.28 %
Hyperproteinemia 56.18 % 44.73 % 33.69 % 73.58 %
Hypohemoglobinemia 84.28 % 85.86 % 78.26 % 98.11 %
Thrombocytopenia 87.03 % 94.34 % 65.21 % 94.33 %
5719 3 enuduitusszriadlafininevesatuiunsindenedlunssuaien
Odds ratio (95% Cl)
Hematology factors Blood parasite E. canis H. canis B. vogeli
infection infection infection infection
WBC < 60 x 10° 1.272 1.344° 0.628 1.421
cell/ul (1.044 - 1.549) (1.080 - 1.672) (0.404 - 0.976) (0.823 - 2.452)
RBC < 50 x 10° 3.285° 3.398° 1.821° 18.554°
cell/ul (2.605 - 4.143) (2.607 - 4.430) (1.148 - 2.890) (4.506 - 76.402)
MCV < 66 fl 0.897 1.158 0.487 0.480
(0.731 - 1.101) (0.918 - 1.459) (0.320 - 0.740) (0.278 - 0.829)
MCH < 19.5 pg 0.692 0.797 0.597 0.781
(0.566 - 0.846) (0.639 - 0.994) (0.384 - 0.927) (0.448 - 1.364)
MCHC <32 g/dl 0.808 0.876 0.787 1.296
(0.663 - 0.985) (0.704 - 1.090) (0517 - 1.197) (0.748 - 2.246)
RDW <12% 1.014 0.954 1.578 -
(0.515 - 1.999) (0.444 — 2.050) (0.482 - 5.173)
PCV <37 % 3.178° 3.180° 2.111° 25.054°
(2.451 - 4.120) (2.364 — 4.276) (1.238 - 3.601) (3.457-181.583)
Hemoglobin <12 g/dl 2.930° 3.187° 1.645 24.097°
(2.264 - 3.791) (2.360 — 4.304) (0.994 - 2.722) (3.325-174.653)
Plasma < 6 g/dl 3.725° 3.123° 2.007? 12.314°
protein (2.697 - 5.146) (2.227 - 4.380) (1.070 - 3.763) (6.984 -21.711)
Plasma > 8 g/dl 2.330° 2.296° 1.241 7.099°
protein (1.898 - 2.861) (1.834 — 2.874) (0.798 -1.931) (3.828 - 13.164)
Platelet < 200 x 10° 7.883° 18.748° 1.554° 14.097°
cell/ul (5.988 - 10.376) (12.080 - 29.097) (1.004 - 2.406) (4.384 - 45.331)

?significant difference at P< 0.05; ° significant difference at P< 0.01
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Fan51991 1 aenpdesfunisAnwirensinsal
wazANy (2562) fimuniae thrombocytopenia

WU 76 % wagilAiade PLT wihiu 85.2 x 10°

'
A
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'
v A

vaanguatuiidaite £ canis fua1d1edeund
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o aa
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@ E canis iU 18.748 1 Anwazdfy
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nsenuifoasiiane thrombocytopenia 9814
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(2557) @9nAd8IAUNITANEI9DY Gunn et al.
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18.748 w1 Wielnnie thrombocytopenia 34
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[

E. canis wazfalte B. vogeli MUAIRU AIR1TN
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A1 HB Yeunin 12 g/dl azillentanuide H,
canis Wiy 1.645 i gifuiidian PP ffenndn 6
o/d\ flonanuiie H. canis LU 2.007 Wi
wagatiudislan PLT ffosndn 200 x 10° cell/ul 3
Tomanuidie H. canis Wity 1,554 51 Fanuin
tioaninlonaian1sAnide £ canis wazn1sin
o B. vogeli LU
Arlafisinenveanguatuiiiaide 8. vogeli
nAsAnEENUINilA1easves RBC ALade
999 MCV ALadsv0d MCHC ANadsves PCV
A1Ladu09 HB ALad8T09 PP LasAadsues

'
I I

PLT Hosniinguateiildfndonsnslunseua
Benegradltudfymneadng P< 0.05 Fim1a7
1 anwalgAURAUNRvDIAlaRnINg1INAIAA
@8 B. vogeli annnsenwinuniianig Anemia
wndedosas 96.22 Fslndfunsinwvenaden
LazAME (2562) fiNun1Iz anemia Sesay 94
Tnedaiade POV MU 20.49 + 0.22 %
A0AAABINUNISANYIVBLRABILALAMY (2542),
aSAuLaYAnY (2557) finu 27 + 2 % uay 16.4
% MU N151ARAY anemia Tugiuiida
3o B, vogeli d@runnnidusila regenerative
anemia (1387 LazAmE 2542) TURAINATT
wanviraredaidenuas (hemolysis) Maudin
intravascular hemolysis & ¢ extravascular
hemolysis LagiilothAnlafinine1vesgiivilan
3o B. vogeli W3suiflsufiuandnadeuni wui
gtiufiien RBC Younin 5.0 x 10° cell/ul flonna

U i

WULYD B. vogeli Winiu 18.554 111 giiuiile
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Tuay 1dadne uazdtune Weuniygy / &

PCV Woanin 37 % agillon1anulde B. vogeli

¥
a IS

WINAU 25.054 i1 T9UINNINEBNNAAANSAALY
H. canis, E. canis (1157199 3) uenaniguaund
A1 HB fawunin 12 ¢/dl azililentanwuliie B.

vogeli Winiiu 24.097 i1 grivdiilan PP dognin

6 ¢/dl flanranuiio B. vogeli LAY 12.314
i gliudidlen PP 11nndn 8 g/dl ilennanuidie
B. vogeli iniu 7.099 i1 wazgiaudifian PLT

Yoenin 200 x 10° cel/ul flon1anuide B,

v |
! a

vogeli Winfiu 14.097 i1 ann1sAnwtdaLaae

94 WBC tosninnguuesgiiuilifaiensslu
nszuadensgrslulidedAgynisana lnawuind
A17% leucopenia WA 52.83 % Fadonndnd
funsfinwivetaieuasany (2542) finuanay
neutropenia, eosinopenia, lymphopenia Tu
aiuiinue 8. vogeli uagiiloviluvhmnageu

a1

Anuduiudnuin griuiidan WBC Younin 6.0 x
10° cell/pl aziilonanuido B vogeli 1Ny
1.421 wh 3dlndiAesiulonainnisinde £
canis waEnsAne H. canis famsed 3
InnanisAnwilunsiduancliifiuig
aunsaldalainine1usznoun1IAnnTa LAy
Aedenisindoneslunssuadonvosgiald
1AL NUAN WAL LAUTA ARSI aAR TN 1D S
avuiifadonedlunszuadion Aenias
Thrombocytopenia, hypoproteinemia, anemia,
hypohemoglobinemia Wag leucopenia lng @iy
fisnde £ canis aswunmz thrombocytopenia,
hypohemoglobinemia, anemia Wudnwey
AUTR qﬁmﬁamsﬁa H. canis 9£WUNTIE anemia,
hypohemoglobinemia, thrombocytopenia 19 u

'
v aa

anwazutn wazadunfnite B vogeli 3EnY
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A 173 ¢ anemia, hypohemoglobinemia,
thrombocytopenia, hypoproteinemia, leucopenia
Judnvaziauda uonaninisiiansuids
ANUENUSTEnIeAlainIne1vesgiudons

1% v a1

Aadenerslunszuaiden gNuingguvilan
WBC, RBC, PCV, HB, PP, PLT #p8n31A181994
Unfeeilloniainnisindons slunsyuaidon
funnningiaisiaTainineregluinmuseiad

91999UNA

ARNSSUUTENA

ee 2D
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nsaveAsItdnsalannnisatvayulas
Tiauugdndusgredian e.as.u.an.unluwg
fuf sawansatuayuainyeaing Wt
lsangrvradadndnazdnivn dauadu I

VYBYBUNTEAMIT 0 lonadl

LONEI581989

Wde7 fanfa Wwindnm fanfa d5vsn 1seu
wnne Yeassas ge55u1a0uY wazn1ia
HuUINaNg. 2542, anwaglanignislaie
Inevesgilafinnideursanludonaiy
luwadaninaynsusnig. wnyasaans
(Ing.). 25: 75-82.
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U3nn \@arivseansna anan saunaetiug U5y
159uunng muna SauauUsen1s n3a
duiinane wagiaded 181, 2552.
AIUFUTUSTENI19N15ATIINULT 0
Anaplasma platys fugruiuniaidentu
quv. N15UsEYUIVINITUNIINYIG Y

WNWASAERNS ASIN 47.

o L3 a a a

151050 87U AwesSnd udnasSy n1I3a

Y] o

duinans une Sauanusenis uas

Y

NIU 298N, 2542, B1NITUALNIT
LﬂﬁauLLUaﬂmﬂaﬁm%waﬂuqﬂfmﬁamLsdga
1093310y, Usruian1suseyaivInsves
uvAngdoinuasenans afadl 37 anen

AMILNNYANEnNS. 435-438.
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a3l NesaIu Qul WU AsTw 1
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AnA3 15TusaU uwETu veys nosagln

a

wag Anesni udnzLasey. 2556. N196A
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Usdndadenlugialudiminasnaiuas
mMswasuuamnslainine). seemide
aduaysal. INNIneIauaaIuATUNS.
95AY YUBDU ITTWW WINY YUAUIA TERGH
Tae Snius wavansvied neadnla. 2557.
AMelainIneazeInIsNIeAainves
nsfadeUsanluidonaiiy Tusunens
5191 Faninvays. Uszulanisussyy
FULUIMNNIVINT UNT.AYIUDBN UTA.NGY
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