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Introduction 
 

Babesiosis is a life-threatening disease of 

dogs that is caused by hemoprotozoan 

apicomplexan parasites of the genus Babesia. 

The disease is mainly caused by Babesia 

gibsoni (smaller piroplasms) and Babesia 

canis (larger piroplasms) and is transmitted 

by brown dog tick Rhipicephalus sanguineus. 

Dermacentor reticularus, Dermacentor 

marginatus and Haemaphysalis leachi also 

involved in the transmission of babesiosis 

(Filipe and Luciana, 2006). 

 

Dogs become infected when ticks feed for 2-3 

days and release sporozoites into the 

circulation (Taboada and Merchant, 1991, 

Taboada, 1998). Inside the host the organisms 

attach to the red cell membrane and are 

engulfed by endocytosis. In the cytoplasm, 

binary fission occurs, resulting in merozoites. 

Ticks become infected with merozoites during 

feeding and may remain infective for many 

generations through trans-stadial and 

transovarial transmission. Parasitaemia 

peaked at 1.9% to 6% by 4-6 weeks after 

infection. Easily detectable parasitaemia was 

present for 3 to 4 weeks. The severity of 
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Total bilirubin, BUN and creatinine value. 
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clinical signs was highly variable and 

developed approximately 1 to 2 weeks after 

infection (Meinkoth et al., 2002). 

 

After parasitaemia, the immune system does 

not totally eradicate the infection and chronic 

carrier state remains. Relapses may occur 

months to years later and long-term sequelae, 

such as glomerulonephritis or polyarthritis 

may develop (Conrad et al., 1991, Wozniak et 

al., 1997 and Lobetti 1998) with Babesia 

gibsoni infection, parasitemia is usually mild 

although anemia can be severe. 

Splenectomized animals may have more 

severe parasitemia and anemia. 

 

Babesia gibsoni can cause hyperacute, acute 

and chronic infections. Acute infections are 

rare and primarily occur in puppies resulting 

in rapid death. These infections are presumed 

to be maternally acquired. Acute B. gibsoni 

infections are typically associated with fever, 

lethargy, thrombocytopenia and anemia. 

Chronic infections may be completely 

asymptomatic or may be characterized by 

intermittent fever, lethargy and weight loss. 

 

Hemolytic anemia is the predominant feature 

of babesiosis and thrombocytopenia is also 

common in infected dogs. Anemia is 

attributed to extra and intravascular 

hemolysis. Mechanisms of RBC destruction 

include increased osmotic fragility, shortened 

RBC life span and erythrophagocytosis. 

Secondary immune-mediated destruction 

occurs because of parasite antigens on the 

RBC surface, parasite-induced membrane 

damage and possibly other membrane-

associated antigens (Taboada and Merchant, 

1991, Jacobson and Clark, 1994, Wozniak et 

al., 1997, Taboada, 1998). Oxidative damage, 

impaired hemoglobin function, sludging and 

sequestration of erythrocytes also occur 

(Taboada and Merchant, 1991, Jacobson and 

Clark, 1994, Taboada, 1998). 

 

In addition to tickborne transmission, vertical 

transmission is also suspected and infections 

have been identified in a dam and her 3-day 

old puppies. Transmission can also occur 

through transmission of infected blood. 

 

Diagnosis B. gibsoni infection can be 

challenging because many animals are 

presumed to have idiopathic immune-

mediated anemia or another tick borne 

disease. Detecting RBC auto-agglutination 

and positive results of a Coombs’ test may 

complicate the diagnosis. Identifying the 

parasite through blood smear evaluation can 

be difficult because of the small size of the 

organism relatively low levels of parasitemia.  

 

B. gibsoni is approximately 1x2.5 µm in size 

and signet, rod or cocci shape. Giemsa or 

Wright’s stained of fresh blood smears are 

recommended. The organisms are found in 

the peripheral portion of the blood smear. The 

serological assays IFA (Immunofluorescent 

antibody) and ELISA (Enzyme-linked 

immunosorbent assay) are also been used to 

detect infection. 

 

PCR (Polymerase chain reaction) is used for 

identifying the infective species, detecting 

low levels of parasitaemia, recognizing 

subclinical infections and monitoring 

response to therapy. 

 

Materials and Methods 

 

Thirty four dogs of different breeds, ages 

naturally infected with canine Babesia were 

selected from the Madras Veterinary College 

Teaching Hospital under this study. Blood 

samples was collected from animals 

exhibiting clinical symptoms of fever, pale 

mucous membrane, loss of appetite, 

depression, haemoglobinuria and tick 

infestation. Blood was collected in EDTA-

anticoagulated for complete blood counts, 

smear observations and PCR analysis. 
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Complete blood count (CBC) was assessed 

with an automatic cell counter (Mindray BC 

Vet 2800). Parameters assessed were: red 

blood cell count (RBC), hemoglobin (Hb), 

PCV, PLT count, white blood cell count 

(WBC), WBC differential count including 

neutrophils, lymphocytes, monocytes, 

eosinophil. 

 

Blood smears were prepared, air dried and 

stained with Giemsa solution. Smears were 

examined under oil immersion objective 

(100X) microscope to detect the piroplasms 

and the results obtained were compared with 

PCR assay.  

 

Regarding estimation of biochemical 

parameters 2 ml of blood was collected 

without anticoagulant vial. The serum 

concentration of alanine amino transferase 

(ALT), alkaline phosphatase (ALP), blood 

urea nitrogen (BUN), blood glucose, albumin, 

creatinine, total bilirubin and direct bilirubin 

were determined by automated serum 

biochemistry analyser (A-15 Biosystem) by 

using standard kits. Results obtained were 

expressed as means ± standard error. 

 

DNA extraction 

 

DNA isolation kits (QIAamp DNA Mini 

Kit®, Qiagen) was used for the extraction of 

parasite DNA from 200μl of blood sample 

collected in EDTA vacutainers according to 

the manufacturer’s instructions. Genomic 

DNA isolated from the whole blood of 

healthy dogs was used as negative control. 

Multiplex PCR amplification 

 

Multiplex PCR for amplification of the 16s 

rRNA gene fragment of genus Babesia and 

VirB9 of E. canis was employed by using the 

procedure of Kledmanee et al., (2009). The 

following primers were used (Table 1). 

 

Thermocycling consisted initial denaturation 

step of 15 minutes at 94°C followed by 30 

cycles of 45 second at 94°C, 45 second at 

65°C and 90 second at 72°C with final 

extension step of 10 min at 72°C. The 

amplicons were separated by electrophoresis 

using 1.5% agarose gel in 40 mM Tris-acetic 

acetate (pH 8.4), 1 mM EDTA stained with 

ethidium bromide (0.5 μg/ml) after that 

visualized under UV light. 

 

Results and Discussion 

 

A total of 8 dogs infected with canine 

babesiosis were diagnosed by clinical 

examination and observation of intra 

erythrocytic piroplasm within blood smears. 

Giemsa-stained blood smears shows the 

presence of small pear-shaped (Plate 1) 

parasites.  

 

Animal infested with tick was observed (Plate 

2). The most prevalent clinical abnormalities 

were anorexia, Pale or icteric mucous 

membranes (Plate 3a, 3b), lethargy (Plate 4), 

fever, dark urine and ecchymosis on ventral 

aspect of abdomen (Plate 5).  

 

 

Table.1 PCR primers 

 

Pathogen Primer Sequence (5’-3’) Product 

Size 

Babesia 

spp. 

Ba103F CCAATCCTGACACAGGGAGGTAGTGACA  

619 bp Ba721R CCCCAGAACCCAAAGACTTTGATTTCTCTCAAG 

 

E. canis 

Ehr1401F CCATAAGCATAGCTGATAACCCTGTTACAA  

380 bp Ehr1780R TGGATAATAAAACCGTACTATGTATGCTAG 
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Table.2 Hematological parameters and biochemical parameters in 8 dogs  

infected with Canine babesiosis 

 

Parameters Mean±SE 

Hb (g/dl) 4.29±1.63 

PCV (%) 13.03±0.58 

RBC (× 10
6
/mm

3
) 2.12±0.08 

WBC (10
3
/mm

3
) 8514.23±580.13 

Platelets (10
5
/mm

3
) 139750 ± 20490.39 

Neutrophil % 73.88±0.44 

Lymphocyte % 17.5±0.54 

Monocyte % 6.25±0.36 

Eosinophil % 2±0.07 

BUN (mg/dl) 69.88±12.16 

Creatinine (mg/dl) 1.6±0.30 

Calcium (mg/dl) 10.23±0.22 

Phosphorus (mg/dl) 5.05±0.09 

ALT (U/L) 113.76±11.44 

ALP (U/L) 280.25±33.89 

Total bilirubin (mg/dl) 0.96±0.12 

Direct bilirubin (mg/dl) 0.49±0.036 

Total protein (g/dl) 5.93±0.22 

Albumin (g/dl) 1.71±0.07 

Glucose (mg/dl) 88.88±1.97 
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The finding revels that 8 dogs had the RBC, Hb, 

PCV and platelets values below the reference 

values and increase level of WBC value. In 

biochemical examination, ALT, ALP, Total 

bilirubin, BUN, Creatinine values are increase 

than the reference values (Table 2). As shown 

in (Plate.6) the primer Ba103F and Ba721R 

successfully amplified an approximately 619 bp 

DNA fragment from all 8 dogs infected with 

canine babesiosis. 

 

The goal of this study was to provide an 

overview of molecular examination of 

babesiosis and haematobiochemical changes. 

 

In the present study, 8 cases infected with 

Babesia were confirmed by mean of clinical 

history, physical examination, hematological, 

biochemical and multiplex PCR. Anemia and 

thrombocytopenia were the most common 

hematological alterations observed in the 

present study which concurred with the report 

of (Birkenheuer et al., 1999, Ayoob et al., 2010, 

Irwin et al., 2005). The destruction of 

circulating RBC by auto antibodies which are 

directed against infected and non-infected red 

cell membranes resulting in intravascular and 

extravascular haemolysis. According to 

Taboada and Lobetti, (2006), direct parasitic 

damage contributes to anaemia. A low RBC 

count, PCV and Hb concentration define 

anemia. Severe microcytic-hypochromic anemia 

may have been initiated by antibody mediated 

cytotoxic destruction of erythrocytes and/or by 

auto-antibody directed against components of 

the membranes of infected and uninfected 

erythrocytes which has also been reported 

previously in B. gibsoni infection (Aysul et al., 

2013). 

 

In the present study elevation in mean alanine 

aminotransferase (ALT) was noticed, which 

was correlated with Aysul et al., (2013) 

findings. Aysul et al., (2013) reported that in 

dogs suffering from babesiosis, elevation of 

bilirubin, ALT and alkaline phosphatase levels 

could be seen with hepatic hypoxia. 

 

Acute renal failure in canine babesiosis 

(Schoeman, 2009) might have resulted into 

increase BUN and creatinine both B. gibsoni 

and B. canis infected dogs. According to Amie 

(2009) increased non-insulin mediated glucose 

consumption believed to be induced by 

inflammatory mediators, more especially in 

macrophage-rich tissues like the spleen, liver 

and the lungs was the cause of hypoglycaemia 

in the affected dogs and at the same time 

regarded it as a poor prognostic indicator. 

 

Elevation of bilirubin, ALT and AKP are 

indicative of hepatic hypoxia and increase BUN 

and creatinine are indicative of degenerative 

changes in kidneys. Results of this study 

suggest that haemato-biochemical changes 

could be beneficial in determination of the 

severity of babesiosis in dogs. 

 



Int.J.Curr.Microbiol.App.Sci (2019) 8(1): 2127-2132 

2132 

 

The use of molecular characterization to 

identify Babesia species highlights the value of 

procedure of PCR as an adjuvant to current 

diagnostic methodology. 
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