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ABSTRACT

Incidence of severe anemia due te babesiesis in degs resulting in death in a shert time of illness
is en the increase in Punjab, during last few decades due te intreductien ef exetic breeds like Grey
Heund, German shepherd, Deberman, Labrader and ethers. In the present study the hematelegical
and biechemical changes in bleed samples ebtained frem 4 degs naturally infected with Bebesia
were evaluated. The degs were presented te the Department ef Veterinary Clinical Services
Cemplex, GADVASU, Ludhiana frem August 2008 te April 2009. The evaluatien included
Hemeglebin (Hb), Red Bleed Cell ceunt (RBC), Packed Cell Velume (PCV), Mean Cerpuscular
Velume (MCV), Mean Cerpuscular Hemeglebin Cencentratien (MCHC), leucecyte ceunts, platelet
ceunts and reticulecyte ceunts. The serum biechemistry included Bleed Urea Nitregen (BUN),
creatinine, tetal pretein, albumin, bilirubin, Aspartate amine Transferase (AST), Alanine amine
Transferase (ALT), Alkaline Phesphatase (ALP), The hematelegical findings in mest of these degs
were nermecytic nermechremic anemia and thrembecytepenia. The tetal and differential leukecyte
ceunts were net specific. Biechemical values were within nermal ranges but serum biechemistry
varied fer each deg. This study indicated that Bebesia infection in degs apparently caused anemia
and thrembecytepenia, while ether clinical values did net change.

Key words: Deg, Babesie, hemate-biechemical changes, anemia, thrembecytepenia

INTRODUCTION

Canine babesiesis caused by tick-berne erganisms ef the senus Bebesie, is ene of the mest
significant diseases werldwide. The cemmenly eccurring Bebesia species in degs are the
Beabesia canis and Bebesia gibsen: (Tabeada and Merchant, 1991). The Sere-prevalence eof
babesiesis in the United States is higher in adult degs than in degs yeunger than 1 year but the
lewer prevalence was neted in kennels where mere intensive tick centrels were perfermed
(Irwin, 2010). The immunelegical respense plays the mest impertant rele in pathesenesis of canine
babesiesis. Babesie initiates a mechanism ef Antibedy-mediated cytetexic destructien ef circulating
erythrecytes. Auteantibedies are directed against cempenents of the membranes of infected and
uninfected erythrecytes. This causes intravascular and extravascular hemelysis which leads te
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anemia ane hemeglebinemia (Pedersen, 1999; Irwin, 2005). The typical clinical sign ebserved in
animals with babesiesis 1s hemelytic anemia (Jacebsen and Clark, 1994). Parasitemia results in
increased esmetic fragility ef erythrecytes (Makinde and Bebade, 1994) and serum hemelytic facters
(®nishi and Suzuki, 1994). These facters induce hemelysis and subsequent anemia. Clinical signs
of canine babesiesis include: Fever, anerexia, depressien, eliguria, hemeglebinuria, vemiting,
lethargy, dehydratien, icterus, pale muceus membranes, splenemegaly and dispnea (Irwin, 2005).
Anemia and thrembecytepenia are the primary hematelegical abnermalities feund in affected degs
(Furlanelle et «l., 2005). The mest cemmen anemia caused by large ferm of Bebesia is nermecytic
and nermechrematic. Beth regenerative and nen-regenerative anemias have been ebserved during
the ceurse of canine babesiesis (Furlanelle et «l., 2005). Censidering leucecyte abnermalities mest
dezs shew neutrepenia and lymphepenia (Furlanelle et «l., 2005). There are ne studies abeut
hematelegical and biechemical changes in degs naturally infected with Bebesie in Ludhiana,
Punjab, India. In the present study hematelegical and biechemical changes in 4 degs naturally
infected with larse ferm eof Babesie (3) and Bebesia gibseni (1) were investigated.

MATERIALS AND METHODS

Samples of bleed were cellected frem degs naturally infected with Bebesie frem August 2008
te April 2009. The diagnesis ef babesiesis was cenfirmed by demenstratien ef the parasites within
the infected erythrecytes in Wright-Giemsa stained thin bleed smears (Matijatke et al., 2007). In
these samples a cemplete bleed ceunt was perfermed with an autematic hematelegic analyser
(Beckman Ceulter, Ceulter diff Ac. T, USA). Ethylenediamine Tetraacetic Acid (EDTA) was used
as an anticeagulant. The erythrecyte ceunt, cencentratien ef hemeglebin, hematecrit, Mean
Cerpuscular Velume (MCV), Mean Cerpuscular Hemeglebin Cencentratien (MCHC) and
thrembecyte ceunt were evaluated. Red bleed cell merphelegy and leukecyte ceunt were perfermed
with a micrescepe using peripheral bleed smears stained with Giemsa. The bleed samples were alse
cellected in heparinised vials fer biechemical analysis. Plasma was separated within 3 h frem
heparinised bleed fer the evaluatien ef the varieus bleed chemistry parameters. Plasma
cencentratien ef Aspartate amine Transferase (AST), Alanine amine Transferase (ALT), Alkaline
Phesphatase (ALP), Bleed Urea Nitregen (BUN), Tetal Pretein (TP), albumin, creatinine and tetal
bilirubin were determined by autemated clinical chemistry analyzer (Vitres System Chemistry
DT 6@ 11, @rtheclinical Diagnestics, Jehnsen aned Jehnsen, USA) using standard kits
(Vitres-@rthe-clinical Diagnestics, Mumbai). Reticulecyte ceunt was dene by ceunting reticulecytes
in bleed smears made frem 0.5 mL of whele bleed incubated with an equal velume of brilliant cresyl
blue. Results were expressed as Means+Standard Deviatien.

Statistical analysis: The arithmetical mean and standard deviatien were calculated fer all
parameters using Windews, Ver 5.1 Release and Stat Seft.Inc.1984-1996.

RESULTS

Feur cases of canine babesiesis including three cases of large ferms of Babesia (B. canis) and
ene case of B. gibsen: were diagnesed during the peried of study by micrescepic examinatien ef the
stained bleed smear (Fig. 1-4). There were feur Bebesia canis with in the red bleed cell and these
were of lightly basephilic pyriferm structures with indistinet internal structures in Wright-Giemsa
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Fig. 4: Peripheral bleed smear shewing ghest cells (arrews), seen in hemelytic anemia as in
babesiesis, Wright-Geimsa X 750

stain (Fig. 1). Greup ef extra erythrecytic, free Babesie forms may result frem rupture of the RBC
with severe infectien (Fig. 2). B. gibseni, small pleemerphic ferm witheut pyriferm shape was
present in the centre of the bleed smear (Fig. 3). Pale staining small red bleed cells called ghest cells
vin the bleed smear (Fig. 4) indicated intravascular hemelysis in hemelytic anemia caused by
babesiesis. @n clinical examinatien, mest of the degs were seen infested with ticks. The degs mean
rectal temperature was 183°F. The animals affected with babesiesis had nermecytic, nermechremic
anemia and 50% ef cases had a PCV less than 20%. The white bleed cell ceunts in Bebesia infected
degs ranged frem 3.3-11.8x10° uL.! and majerity (75%) had WBC ceunts lewer than 6.0x10° uLL .
In this study, leukecyte abnermalities were nen-specific as either nermal leukecyte ceunt er
leukepenia was ebserved. All the Babesia infected degs had thrembecytepenia. The serum
chemistry includes BUN, creatinine, tetal pretein, albumin, bilirubin, ALT, AST remained unaltered
in canine babesiesis, except fer an increase in ALP. The mean hematelegical and serum biechemical
values of uncemplicated cases of canine babesiesis are presented in Table 1.

DISCUSSION

The hematelegical findings of canine babesiesis in the present study were in agreement with
the findings of Furlanelle et al. (2005) in infected degs with Bebesia in Nerthern Italy, hewever,
micrecytic hypechremic anemia and thrembecytepenia were cemmen clinical findings in Bebesie
infected degs in Bangkek (Niwetpathemwat et «l., 2006). It is speculated that the anemia in
babesiesis resulted frem an increased esmetic fragility of erythrecytes and thrembecytepenia due
te 1mmune-mediated platelets destructien (Makinde and Bebade, 1994). Increased
erythrephagecytic activity ef macrephages and immune-mediated cleavage are the significant
pathegenetic mechanisms ef anemia in babesiesis (@nishi and Suzuki, 1994). Additienally exidative
stress in babesiesis may cause damage te erythrecytes that result in their increased susceptibility
te phagecytesis (Murase et «l., 1996; Tvedten, 2004). The decrease of hemeglebin cencentratien
belew the reference value in 100% cases in the present investigatien resulted frem extravascular
hemelysis (Breckus and Andreasen, 2003). The mest cemmen abnermality in the investigated
parameters eof babesiesis was thrembecytepenia. The reasen fer thrembecytepeniain babesiesis
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Table 1: Hematological and biochemical findings (Mean+SE) in canine babesiosis (n = 4)

Patient data

Parameter Units Mean+SE Observation range Reference range
Hb gdl! 6.65-00.86 4.40-9.0 12.0-18
RBC x10° pL! 3.54+00.37 2.90-4.5 5.5-8.8
PCV % 22.10+03.64 13.40-30.0 37.8-55
MCV Fl 60.87+04.31 48.30-70 60.0-77
MCH Pg 18.67+00.91 16.10-20.6 19.5-24.5
MCHC % 31.05+01.86 25.71-35.3 32.0-36
WBC x103plit 6.37+01.68 3.30-11.8 6.0-17
Neutrophils % 67.25+16.12 10.00-39 60.0-70
Lymphocytes % 12.00:00.839 6.00-12 30.0-40
Platelets x10% pl,~t 100.00+:18.25 50.00-150 200.0-500
Reticulocytes % 2.00+:00.33 1.20-3.0 0015
BUN mg dL! 15.60+01.96 12.00-22.0 7.0-32
Creatinine mg dlL! 0.32100.11 0.50-1.1 0.5-1.4
Total protein gdl! 5.65+00.32 49065 53-7.6
Albumin g dlL? 3.17+00.18 2.60-3.5 3.2-4.2
Bilirubin mg dL! 1.25+00.13 0.90-15 0.2-13
ALP IUL™ 139.2+06.14 125.00-152.0 0.0-2
ALT IUL™ 35.50+11.81 20.00-75.0 10.0-94
AST IUL™ 37.50+01.69 35.00-43.0 10.0-62

Hb: Haemoglobin, RBC: Red blood cell count, PCV: Packed cell volume, MCV: Mean corpuscular volume, MCH: Mean haemoglobin
concentration, MCHC: Mean corpuscular haemoglobin concentration, WBC: White blood cell count, BUN: Blood urea nitrogen,

ALP: Alkaline phosphatase, ALT: Alanine amino transferase, AST: Aspartate amino transferase

may be due te platelet sequestratien in the spleen er immune mediated platelet destructien
and develepment eof disseminated intravascular ceagulatien (Beezer and Macintire, 2003). In
this study elevated bedy temperature was recerded and this elevated bedy temperature ceuld
have centributery effect en thrembecytepenia (@glesbee et «l., 1999). Lymphecytepenia was
feund in all cases in this study and this ebservatien is centrary with the findings ef Latimer and
Prasse (2003). Lymphecytepenia may be due te cencurrent viral infectien asseciated with
babesiesis.

CONCLUSION

The hematelegy and bleed chemistry values in this study are similar te the results ebserved in
ether reperts. The mest significant abnermalities that are usually feund in canine babesiesis are
nermecytic nermechremic anemia and thrembecytepenia.
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