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Abstract

A German Shepherd four years old dog
admitted in a private clinic, in Paralakhemundi,
Gajapati district, Odisha state, India with the
clinical sign of hemoglobinuria. Blood smear
examination revealed Babesia gibsoni infection.
The hematological studies revealed decreased
levels in hemoglobin, total leucocyte count,
platelet count (PLT), hematocrit value (HCT)
and the RBC count, followed by neutrophilia
and lymphopenia. The biochemical studies
showed, elevated bilirubin, AST, ALT, alkaline
phosphatase, CGT, total protein, globulin and
A/G ratio. The serum creatinine level remained
normal. The dog suffered with hemoglobinuria
for 3 days and was treated with imidocarb
immediately but without success and it was
attributed to severe toxicity due to accumulation
of heme in the kidney parenchyma and the
development of glomerulonephritis by immune
-mediated proteinuria.

Keywords: Acute kidney failure-B.gibsoni-
hemoglobinuria

Introduction

During 19th century, Dr. Victor
Babes found out this Babesia organisms in
the erythrocytes of cattle and sheep with
hemoglobinuria (Uilenberg 2006). Now it is
occurring globally (Boozer and Macintire, 2003;
Solano-Gallego 2011). The ticks transmit the
parasites in all animals including canines.
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The commonly reported organisms are
Babesia canis and Babesia gibsoni in canines
(Taboda and Merchant 1991). Babesia gibsoni
causes a chronic disease with progressive anemia
that is not treated with regular babesiacides.
(Phillip carter and Peter Rolls 2025)

Case report

A 4 years old German shepherd male
dog reported with the clinical signs of fever,
anorexia, pale mucus membrane of the eyes and
hemoglobinuria. (Fig.2) The owner of the animal
reported the prevalence of hemoglobinuria for 3
days.

Observation studies on Haemato-biochemical
values.

Blood smear revealed the B.gibsoni
organisms in the infected erythrocytes by
Giemsa staining (Figl). The hematological
studies revealed low level hemoglobin (6.8 g/
dl with reference range value of 11.90-18.90),
PLT (130/10% ul with reference range of 200.00-
600.00), lymphocytes (10% against the reference
range of 12-30), and high-level TLC (53.1/10°
ul as against the reference value of 6-17), and
neutrophil (85% values as against the reference
value of 60-70). Absolute cell counts revealed
high level neutrophils (45.13/10° ul as against
the reference value of 3-11)., lymphocytes (5.31/
10° ul as against the reference value of 1-4.8),
monocytes (1.59/10° ul as against the reference
value of 0.1-1.4), followed by low level HCT (
19.2 % as against the reference value of 35-57),
RBC values (2.8/ 10° ul as against the reference
value of 4.95-7.87).The biochemical studies
showed high level total bilirubin, AST, ALT,
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alkaline phosphatase (ALP), gamma glutamyl
transferase (CGT), total protein, and A/G ratio.
(Tablel).

Discussion
Clinical studies

The dog brought to the clinic with
hemoglobinuria. (Fig.2), anorexia, feverand pale
mucus membrane of the eyes. Phillip Carter and
Peter Rolls (2025) reported acute babesiosis runs
a course of 1week or less. The first clinical signs
are lethargy, weakness, depression and fever
i.e. 106°C, later accompanied by inappetence,
anemia, jaundice, weight loss; hemoglobinemia,
and hemoglobinuria in the final stages. Irwin
(2005) observed fever, anorexia, depression,
hemoglobinuria, vomiting, dehydration, icterus,
pale mucus membrane, splenomegaly and
dyspnea. In this case study the dog experienced
acute infection and it was severe with poor
prognosis. The clinical signs were severe and
acute which coincide with the observation of the
above authors.

Studies on Haemato-biochemical values

Babesiosis develops a mechanism
of antibody mediated cytotoxic destruction
of circulating erythrocytes. Auto antibodies
act against the components of the infected
and uninfected erythrocytes, which causes
intravascular and extravascular hemolysis
leading to anemia and hemoglobinemia.
(Pedersen,1999; Irwin,2005). Brockus and
Andreasen (2003) reported low level of
hemoglobin concentration due to extravascular
hemolysis. In this study the hemoglobin value
reduced to low level, which coincides with the
finding of the above authors. Total leucocyte
count (TLC) was elevated which is consistent
with the findings of Welzl et al. (2001), who
suggested a systemic inflammatory reaction
leads to multiorgan dysfunction. Rafaj et al.
(2013) reported leucopenia which could be due

to the platelet ability to combine with endothelial
cells and the secondary capture action ends in
leucopenia. The neutrophils and lymphocytes
ratio altered indicating complicated babesiosis
with systemic inflammation (Omobowale et al
2017). Boozer and Macintire (2002) reported
thrombocytopenia due to platelet sequestration
in the spleen or immune mediated platelet
destruction and intravascular coagulation.
Makinde and Bobade, (1994) speculated
anemia in babesiosis dogs due to increased
osmotic fragility of the erythrocytes and
thrombocytopenia due to immune mediated
platelets destruction. In these studies, the
hematocrit (HCT) values and the platelets (PLT)
values were at lower levels, which indicated
anemia.

The RBC count was lower in these
studies. Schoeman (2009) reported that the
bone marrow takes 3-5 days to respond to the
RBC damage and hence the blood picture could
reflect regenerative anemia. Solano-Gallego
et al. (2016) reported anemia, neutropenia,
leukocytosis, azotemia, elevated ALT and
ALP in the B.gibsoni cases. Shah et al 2011;
Bilwal et al (2017) reported elevated ALP and
GGT due to liver damage. Irizarry-Rovira et
al. (2001) reported elevated ALP could be due
to cholestasis and an increase in endogenous
glucocorticoids were due to illness. In this
case study, both ALP and GGT were elevated
that indicated the liver and bile duct damage.
Thankachan et al (2020) reported significant
variations in A:G ratio, albumin, ALT and GGT
with severe organ impairments in complicated
canine babesiosis. In this study elevated A:G
ratio, AST, ALT, GGT and total protein were
observed. (Table.1) Yeruham et al (2003)
reported elevated bilirubin in Babesiosis due
to hepatic dysfunction. Leise Witz, et al (2023)
reported the presence of bilirubinuria due to
extra vascular hemolysis in B.gibsoni infection
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in dogs and these observations coincides with the
elevated total bilirubin observed in this part of
the study. Ullal et al (2018) reported proteinuria
as a result of glomerular nephritis. In this study
total protein elevation could be attributed to the
action of immune -mediated glomerular injury.

Gonde et al. (2016) reported,
hemoglobinuria due to systemic inflammatory
response which ends in multiorgan dysfunction.
Chan(2025)reported anemia, thrombocytopenia,
monocytosis, eosinopenia, prolonged
thromboplastin ~ time,  hyperglobulinemia,
elevated alkaline phosphatase, gamma-glutamyl
transferase, total bilirubin and proteinuria in
B.gibsoni infected dogs. In severe babesiosis
with anemia the infected dog experienced
reduced glomerular filtration rate (GRE) which
could be the reason for the kidney injury (Lobetti
et al 1996). Deuel et al (2016) reported that the
hemoglobinuria-related acute kidney injury due
to intrarenal oxidative reactions triggered by a
heme toxicity response which was observed in
this dog also. Observation of the present study
indicated the vulnerability of German shepherd
breed for babesiosis infection which was also
reported by Shah et al 2011; Birkenheuer et al
(2005).

Conclusions

A case on the occurrence of severe
hemoglobinuria in a German Shepherd dog
revealed the prevalence of B.gibsoni infection
with altered haemato-biochemical parameters.
The death of the dog occurred within 4 days
after hemoglobinuria symptoms in the absence
of immediate treatment and it was attributed to
severe toxicity due to accumulation of heme in
the kidney parenchyma and the development
of glomerulonephritis by immune-mediated
proteinuria.

References

Bilwal, A.K., Mandali, G.C. and Tandel, F. B.
(2017). Clinicopathological alterations
in naturally occurring Babesia gibsoni
infection in dogs of Middle-South Gujarat,
India. Veterinary World, 10:1227-1232.

Birkenheuer, A.J., Correa, M.T., Levy, M.G. and
Breit Schwerdt, E.B. (2005). Geographic
distribution of babesiosis among dogs in
the United States and association with
dog bites 150 cases (2000-2003). Journal
of the American Veterinary Medical
Association, 227 (6):942-947.

Boozer, A. L. and Macintire, D.K. (2003).
Canine babesiosis.Veterinary Clinics of
North America: Small Animal Practice,
33:885-904.

Brockus, C. W. and Andreasen, C.B. (2003).
Erythrocytes. In: Clinical Pathology.
Latimer, K.S., E.A. Mahaffey and KW
Prasse, lowa State University Press 4th
Edition, Pages 3 -45

K., Beczkowski, PM. and Angel
Almendros  (2025).  Clinical  and
clinicopathological features of 108 dogs
infected with Babesia gibsoni in Hong
Kong. Animals, 15:645.

Deuel, J.W., Schaer, C.A., Boretti, F.S., Opitz,
L., Garcia Rubio, 1., Baek, J.H., Spahn,
D.R., Buehler,PW. and Schaer, D.J.
(2016). Hemoglobinuria-related acute
kidney injury is driven by intra renal
oxidative reactions triggering a heme
toxicity response. Cell death and Disease,
7: €2064; doi:10.1038/caddis. (2015).392

Gonde, S., Chhabra, S., Uppal, S.K., Singla,
L.D. and Randhawa, S. S. (2016). A
unique case of Babesia gibsoni infected
dog with paraplegia. Journal of Parasitic
Disease, 40:1605-1608.

Chan,

The Indian Veterinary Journal (August, 2025) 31



Ganesan et al

Irizarry-Rovira, A.R., Stephens, J., Christian, J.,
Kjemtrup, A., De Nicola, D. B., Widmer,
W. R. and Condrad, A.P. (2001). Babesia
gibsoni Infection in a dog from Indiana.
Veterinary Clinical Pathology, 30:180-
188

Irwin. (2005). Babesiosis and cytauxzoonosis
In: Arthropod-borne Infectious Diseases
of the dog and cat, Shaw SE and MJ Day.
(Eds) Manson Publishing Barcelona pp
:63-77.

Leisewitz, A.L., Mrljak, V., Dear, J.D. and
Birkenheuer, A.(2023). The diverse
pathogenicity of various Babesia parasite
species that infect dogs. Pathogens,
12:1437.

Lobetti, R.G., Reyers, F. and Nesbit, J. W. (1996).
The comparative role of hemoglobinemia
and hypoxia in the development of canine
babesial nephropathy. Journal of the
South African Veterinary Association, 67:
188 -198

Makinde, M.O. and Bobade, P.A. (1994).
Osmatic fragility of erythrocytes in
clinically normal dogs and dogs with
parasites. Research in Veterinary Science,
57: 343-348.

Omobowale, Temidayo Olutayo, Emikpe,
Benjamin Obukowho, Alaka, Olugbenga
Olayinka and Nottidge Helen Oyebukola.
(2017).  Hematological changes and
evidence of multiple organ involvement
in natural babesiosis in Nigerian dogs.
Animal Research International, 14
(1):2604-2610

Pedersen. (1999). A review of immunologic
diseases ofthe dog. Veterinary Immunology
and Immunopathology, 69:251-342.

Phillip Carter and Peter Rolls. (2025). Babesiosis
in animals. MSD. Veterinary manual.
Revised, Mar 2022/ Modified Jul 2025.

Rafaj, R.B., Kules, J., Selanec, J., Vrkic, N.,
Zovko, V., Zupancic, M., Trampusbakija,
A., Matijatko, V., Crnogai, M. and
Mrljak, V. (2013). Markers of coagulation
activation, endothelial stimulation and
inflammation in dogs with babesiosis.
Journal of Veterinary Internal Medicine,
27:1172-1178.

Schoemann. Canine  babesiosis.
Onderstepoort Journal of
Research, 76:59-66

Shah, S.A., Naresh Kumar Sood and Srinivasa
Rao Timati. (2011). Hemato biochemical
changes in natural cases of canine
babesiosis. Asian Journal of Animal
Sciences, 5(6):387-392

Solano-Gallego, L. and Baneth, G. (2011).
Babesiosis in dogs and cats- expanding
parasitological and clinical spectra.
Veterinary Parasitology, 181:48-60

(2009).
Veterinary

Solano-Gallego, L., Sainz, A., Roura, X. et al.
(2016). A review of canine babesiosis:
The European perspective. Parasites and
Vectors, 9 (1):336.

Taboda, J. and Merchant, S.R. (1991). Babesiosis
of companion animals and man. Veterinary
Clinics of North America: Small Animal
Practice, 103:12321:

Thankachan, A., Vinodkumar, K., Shyma, V.
H., Asha, R. and Vijayakumar, K. (2020).
Hemato-biochemical alterations and
ultrasonographical changes in canines
affected with Babesia gibsoni. Pharma
Innovation Journal, 9:480-483.

32 The Indian Veterinary Journal (August, 2025)



Hemato -biochemical changes in a Babesia gibsoni infected German .......

Uilenberg, G. (2006). Babesia- A historical Systemic inflammatory response syndrome
overview. \eterinary Parasitology, 138: and multiorgan damage/ dysfunction in
3-10. complicated canine babesiosis. Journal of

Ullal, T, Birkenheuer and Vaden, S. (2018). the South African Veterinary Association,
Azotemia and proteinuria in dogs infected 72(3):158-162.
with Babesia gibsoni. Journal of the Yeruham I, Avidar Y, Aroch I and Hadani
American Animal Hospital Association, A. (2003). Intra-uterine infection with
54:156-160. Babesia canis in 2 days old calf. Zoonoses

Welzl, C., Leisewitz, A.L., Jacobson, L.S., and public health, 50(2): 60-62

Vaughan-Scott and Myburgh, E. (2001).

Table. 1 Liver and kidney function tests

Bilirubin -total 0.65 mg/dl 0.00-0.40 High
AST 293.4 u/l 9.00-49.00 High
ALT 60.6 u/l 8.00-57.00 High
ALP 234.6 u/l 10.00-100.00 High
CGT 13.00 u/l 0.00-10.00 High
Total protein 9.9 g/dl 5.50-7.50 High
A/G ratio 0.43 0.50-2.20 High

Fig 1. Blood smear with Babesia gibsoni Fig.2 Hemoglobinuria
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