
Table 1

Blood picture of the pup infected with Babesia canis

Blood Parameters Patient’s Reference
 Values Values
  (Klaassen,  1999)

Total leucocyte count (103/ μl) 23 6-17
Neutrophils (%) 91 58-85
Eosinophils (%) 10 0-9
Haemoglobin (g/dL) 7.8 12-19
PCV (%) 20 35-57
Total erythrocyte count (106/μl) 4.0 5.0-7.9
Platelet count (103/μl) 160 211-621
Reticulocytes (%) 3 0-1.0
Total protein(g/dl) 5.1 5.4-7.5
Serum albumin(g/dl) 2.0 2.3-3.1
Bilirubin(mg/dl) 0.9 0-0.3
ALT (IU/L) 125 10-109
ALP (IU/L) 152 44-147
AST (IU/L) 35 13-15
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SUMMARY

 A Labrador pup, four months old was presented with the history of anorexia, lethargy, high fever, marked yellow faeces. Thin blood smear 
examination by Giemsa staining method revealed the presence of Babesia canis; pyriform shaped organisms inside the RBCs. Haematological 
examination revealed anemia, thrombocytopenia and increase in number of circulating reticulocytes. Serum biochemistry revealed 
hypoalbuminemia, increase amounts of bilirubin in serum, elevated level of liver enzymes (ALT, AST and ALP). Subsequently, the animal was 
treated with a single dose of Inj. Imidocarb dipropionate @6.6 mg/kg, SC. Fiprofort Plus spot -on was applied topically for tick management, as it is a 
tick-borne disease. Giemsa stained thin blood smears were found to be negative after 10 days of treatment, followed by an uneventful recovery.

Keywords: Anemia, Babesia canis, Imidocarb dipropionate

CLINICO- HAEMATOLOGICAL ALTERATION IN A LABRADOR DOG AFFECTED WITH 
BABESIOSIS AND ITS THERAPEUTIC MANAGEMENT

1SHIVANI SAHU, P.S. MAURYA*, N.R.  SUDHAKAR  and JENY K. JOHN
Department of Veterinary Parasitology, College of Veterinary and Animal Sciences,

Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut-250110, India
1Veterinary Officer, Govt. of NCT of Delhi-110054

Received: 18.11.2019; Accepted: 27.02.2020

 Canine babesiosis is a worldwide disease in dogs, 
mainly caused by the two species of hemoprotozoan 
parasite viz. Babesia canis and Babesia gibsoni. Babesia 
canis, a large form 4-5 μm in length, pyriform in shape, 
infecting the erythrocytes and is transmitted by the bite of 
Rhipicephalus sanguineus tick (Homer et al., 2000). The 
present communication reports haematobiochemical 
alteration in a dog affected with Babesia canis and its 
therapeutic management.

 A Labrador pup, four months old was presented to 
OPD, College of Veterinary and Animal Sciences, 
SVPUAT, Meerut, with a history of anorexia, lethargy, 
high fever, marked yellow faeces. Peripheral blood as well 
as whole blood was collected for laboratory examination 
to assess various blood parameters. The blood samples 
were also collected in heparinised vials for harvesting 
plasma for biochemical analysis. Plasma concentration of 
aspartate amino transferase (AST), alanine amino 
transferase (ALT), alkaline phosphatase (ALP), albumin 
and total bilirubin were determined by veterinary specific 
blood and clinical chemistry auto- analyzers (Mindray 
BC- 2800 Vet and Agappe mispanano).

 On clinical examination of the pup, body temperature  
was 104 °F, pale mucous membranes, spleenomegaly, 
jaundice and dullness were observed (Fig. 1) The 
diagnosis of babesiosis was confirmed by demonstration 
of the parasites within the infected erythrocytes in Giemsa 
stained thin blood smears. These are lightly basophilic 
pyriform as well as in tetrads as cruciform shaped with 
indistinct internal structures (Fig. 2) Haematobiochemical 
examination revealed leucocytosis with neutrophilia and 
eosinophilia, attributed to the inflammatory conditions 
induced by B. canis infection. Decreased haemoglobin, 
PCV, TEC, platelet count, increase in percentage of 

reticulocytes, decreased total protein, albumin, increase 
amounts of bilirubin and elevated level of liver enzymes  
:ALT, ALP, AST (Table1) were observed.

 Subsequently, the animal was treated with a single 
dose of imidocarb dipropionate (6.6 mg/kg, SC). 
Supportive treatment was made with hepatoprotectant; inj. 
Neohepatex TM (liver extract with vit B12, Biological E 
limited, India) @ 2 ml IM, BID; hematinic syp. Dexorange 
TM @ 10 ml, PO, BID. Fiprofort Plus TM (Fipronil + S-
methoprene) spot -on was applied topically for tick 
management. Giemsa stained thin blood smears were 
found to be negative, 10 days after treatment. Animal 
started taking food. Temperature also subsided to100.5 °F. 
Though, current treatment strategies alleviate the clinical 
signs, but these blood parasites are rarely completely 
eliminated and whenever the immunity of animal lowers *Corresponding author: vet.drpremm@gmail.com
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the chances of reoccurrence of disease may occur (Irwin, 
2010). Therefore, it is advised to the animal owners for 
control of ticks by regular spraying of anti-tick 
preparations in order to prevent recurrence and spread of 
further infection.

 Light microscopy is highly specific and can be used 
to diagnose large forms of Babesia (e.g. B. canis). Also cure 
and a good therapeutic response are much more successful 
with infections of large-sized Babesia spp. as compared to 
infections by the small-sized species (Solano-Gallego and 
Baneth, 2011). Anemia and thrombocytopenia are the 
primary hematological abnormalities found in affected 
dogs (Furlanello et al., 2005).  It is believed that the 
clinical signs are the result of tissue hypoxia following the 
anaemia and a concomitant systemic inflammatory 
response syndrome caused by marked cytokine release 
(Lobetti, 2006). The typical clinical sign observed in 
animals with babesiosis is hemolytic anemia (Jacobson 
and Clark, 1994), which is attributed to number of factors 
like, initiation of mechanism of antibody-mediated 
cytotoxic destruction of circulating erythrocytes, 
increased osmotic fragility of erythrocytes and serum 
hemolytic factors. Another root cause is production of 

autoantibody against the components of membranes of 
infected as well as uninfected erythrocytes causing 
intravascular and extravascular hemolysis (Irwin, 2005). 
Thrombocytopenia could be due to platelet sequestration 
in the spleen or immune mediated platelet destruction and 
development of disseminated intravascular coagulation 
(Boozer and Macintire, 2003). The hematological findings 
were in accordance with Sivajothi et. al. (2014). Showkat 
et. al. (2011) in their study indicated that Babesia infection 
in dogs apparently cause anemia and thrombocytopenia, 
which is in agreement with our results. In a study by Suresh 
et. al. (2017), the affected dogs showed significant 
increase in serum bilirubin, ALT, AKP, BUN and 
creatinine which is similar to our findings. Thus, our 
present work will be helpful in providing an insight to field 
veterinarians/ academicians and also to pet owners on the 
aspect of canine babesiosis, its diagnosis, treatment and 
management.
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Fig. 2. Babesia canis, a large piroplasm and in tetrads as cruciform in 
erythrocytes of naturally infected dog (Giemsa stained blood 
smear under 100 X magnification)

Fig. 1. Whitish conjunctival membrane

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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study was aimed to evaluate the efficacy of different 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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Table 1

Blood picture of the pup infected with Babesia canis

Blood Parameters Patient’s Reference
 Values Values
  (Klaassen,  1999)

Total leucocyte count (103/ μl) 23 6-17
Neutrophils (%) 91 58-85
Eosinophils (%) 10 0-9
Haemoglobin (g/dL) 7.8 12-19
PCV (%) 20 35-57
Total erythrocyte count (106/μl) 4.0 5.0-7.9
Platelet count (103/μl) 160 211-621
Reticulocytes (%) 3 0-1.0
Total protein(g/dl) 5.1 5.4-7.5
Serum albumin(g/dl) 2.0 2.3-3.1
Bilirubin(mg/dl) 0.9 0-0.3
ALT (IU/L) 125 10-109
ALP (IU/L) 152 44-147
AST (IU/L) 35 13-15
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SUMMARY

 A Labrador pup, four months old was presented with the history of anorexia, lethargy, high fever, marked yellow faeces. Thin blood smear 
examination by Giemsa staining method revealed the presence of Babesia canis; pyriform shaped organisms inside the RBCs. Haematological 
examination revealed anemia, thrombocytopenia and increase in number of circulating reticulocytes. Serum biochemistry revealed 
hypoalbuminemia, increase amounts of bilirubin in serum, elevated level of liver enzymes (ALT, AST and ALP). Subsequently, the animal was 
treated with a single dose of Inj. Imidocarb dipropionate @6.6 mg/kg, SC. Fiprofort Plus spot -on was applied topically for tick management, as it is a 
tick-borne disease. Giemsa stained thin blood smears were found to be negative after 10 days of treatment, followed by an uneventful recovery.
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 Canine babesiosis is a worldwide disease in dogs, 
mainly caused by the two species of hemoprotozoan 
parasite viz. Babesia canis and Babesia gibsoni. Babesia 
canis, a large form 4-5 μm in length, pyriform in shape, 
infecting the erythrocytes and is transmitted by the bite of 
Rhipicephalus sanguineus tick (Homer et al., 2000). The 
present communication reports haematobiochemical 
alteration in a dog affected with Babesia canis and its 
therapeutic management.

 A Labrador pup, four months old was presented to 
OPD, College of Veterinary and Animal Sciences, 
SVPUAT, Meerut, with a history of anorexia, lethargy, 
high fever, marked yellow faeces. Peripheral blood as well 
as whole blood was collected for laboratory examination 
to assess various blood parameters. The blood samples 
were also collected in heparinised vials for harvesting 
plasma for biochemical analysis. Plasma concentration of 
aspartate amino transferase (AST), alanine amino 
transferase (ALT), alkaline phosphatase (ALP), albumin 
and total bilirubin were determined by veterinary specific 
blood and clinical chemistry auto- analyzers (Mindray 
BC- 2800 Vet and Agappe mispanano).

 On clinical examination of the pup, body temperature  
was 104 °F, pale mucous membranes, spleenomegaly, 
jaundice and dullness were observed (Fig. 1) The 
diagnosis of babesiosis was confirmed by demonstration 
of the parasites within the infected erythrocytes in Giemsa 
stained thin blood smears. These are lightly basophilic 
pyriform as well as in tetrads as cruciform shaped with 
indistinct internal structures (Fig. 2) Haematobiochemical 
examination revealed leucocytosis with neutrophilia and 
eosinophilia, attributed to the inflammatory conditions 
induced by B. canis infection. Decreased haemoglobin, 
PCV, TEC, platelet count, increase in percentage of 

reticulocytes, decreased total protein, albumin, increase 
amounts of bilirubin and elevated level of liver enzymes  
:ALT, ALP, AST (Table1) were observed.

 Subsequently, the animal was treated with a single 
dose of imidocarb dipropionate (6.6 mg/kg, SC). 
Supportive treatment was made with hepatoprotectant; inj. 
Neohepatex TM (liver extract with vit B12, Biological E 
limited, India) @ 2 ml IM, BID; hematinic syp. Dexorange 
TM @ 10 ml, PO, BID. Fiprofort Plus TM (Fipronil + S-
methoprene) spot -on was applied topically for tick 
management. Giemsa stained thin blood smears were 
found to be negative, 10 days after treatment. Animal 
started taking food. Temperature also subsided to100.5 °F. 
Though, current treatment strategies alleviate the clinical 
signs, but these blood parasites are rarely completely 
eliminated and whenever the immunity of animal lowers *Corresponding author: vet.drpremm@gmail.com
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the chances of reoccurrence of disease may occur (Irwin, 
2010). Therefore, it is advised to the animal owners for 
control of ticks by regular spraying of anti-tick 
preparations in order to prevent recurrence and spread of 
further infection.

 Light microscopy is highly specific and can be used 
to diagnose large forms of Babesia (e.g. B. canis). Also cure 
and a good therapeutic response are much more successful 
with infections of large-sized Babesia spp. as compared to 
infections by the small-sized species (Solano-Gallego and 
Baneth, 2011). Anemia and thrombocytopenia are the 
primary hematological abnormalities found in affected 
dogs (Furlanello et al., 2005).  It is believed that the 
clinical signs are the result of tissue hypoxia following the 
anaemia and a concomitant systemic inflammatory 
response syndrome caused by marked cytokine release 
(Lobetti, 2006). The typical clinical sign observed in 
animals with babesiosis is hemolytic anemia (Jacobson 
and Clark, 1994), which is attributed to number of factors 
like, initiation of mechanism of antibody-mediated 
cytotoxic destruction of circulating erythrocytes, 
increased osmotic fragility of erythrocytes and serum 
hemolytic factors. Another root cause is production of 

autoantibody against the components of membranes of 
infected as well as uninfected erythrocytes causing 
intravascular and extravascular hemolysis (Irwin, 2005). 
Thrombocytopenia could be due to platelet sequestration 
in the spleen or immune mediated platelet destruction and 
development of disseminated intravascular coagulation 
(Boozer and Macintire, 2003). The hematological findings 
were in accordance with Sivajothi et. al. (2014). Showkat 
et. al. (2011) in their study indicated that Babesia infection 
in dogs apparently cause anemia and thrombocytopenia, 
which is in agreement with our results. In a study by Suresh 
et. al. (2017), the affected dogs showed significant 
increase in serum bilirubin, ALT, AKP, BUN and 
creatinine which is similar to our findings. Thus, our 
present work will be helpful in providing an insight to field 
veterinarians/ academicians and also to pet owners on the 
aspect of canine babesiosis, its diagnosis, treatment and 
management.
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Fig. 2. Babesia canis, a large piroplasm and in tetrads as cruciform in 
erythrocytes of naturally infected dog (Giemsa stained blood 
smear under 100 X magnification)

Fig. 1. Whitish conjunctival membrane

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Research Article

2215

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIANEditors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE
Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE


