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Abstract

Canine babesiosis is a tick-borne disease caused by protozoan parasites belonging to the genus Babesia,
with Babesia canis and Babesia gibsoni being the most common species. The disease is characterized
by hemolytic anemia, thrombocytopenia, and multiple organ dysfunction due to the destruction of red
blood cells. A detailed study was conducted on 50 naturally occurring cases of canine babesiosis at the
Small Animal Clinics, Teaching Veterinary Hospital, Orathanadu, focusing on clinical observations,
including clinical history, physical examination, and hematobiochemical alterations. Blood samples
were taken from the cephalic vein of the infected dogs. The diagnosis was based on clinical symptoms
and the detection of Babesia organisms in Giemsa-stained thin blood smears, which was further
confirmed by PCR. The affected dogs showed a significant reduction in Hb, TEC, and PCV levels,
along with a notable increase in serum bilirubin, ALT, ALP, BUN, and creatinine levels. These
hematobiochemical findings highlighted the severity of babesiosis in the dogs studied. This research
delves into the pathophysiology of the disease and underscores the importance of various blood
parameters in diagnosis and prognosis.
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1. Introduction
Canine babesiosis is a tick-borne illness caused by protozoan parasites of the genus Babesia,
with Babesia canis and Babesia gibsoni being the most frequently encountered species. The
condition leads to hemolytic anemia, thrombocytopenia, and multi-organ complications as a
result of red blood cell destruction. A clinical investigation was carried out on 50 naturally
infected dogs presented to the Small Animal Clinics, Teaching Veterinary Hospital,
Orathanadu. The study emphasized clinical history, physical examination, and
hematobiochemical changes, with blood samples collected from the cephalic vein of the
affected animals. Babesiosis is a significant tick-borne disease caused by protozoan parasites
of the genus Babesia, which affect a wide range of vertebrate hosts, leading to severe illness
in both wild and domesticated animals (Irwin, 2009) [l This life-threatening disease is
caused by different species of intraerythrocytic protozoan parasites, with the prevalence of
Babesia canis and Babesia gibsoni in India ranging from 0.66% to 21.7%. In the Cauvery
delta region, B. gibsoni (the small form) has been recorded at a higher prevalence rate of
15.04%, compared to B. vogeli (the large form) at 0.26% (Singla et al., 2016) 2. The
pathogenesis of canine babesiosis varies by region, likely due to differences in Babesia
species and local ecological conditions (Saud and Hazarika, 2000; Purnell, 1981) 34,
The clinical signs of babesiosis can range from subclinical to severe, often resulting in death
due to multiple organ dysfunction. In the early stages of the illness, dogs may become
lethargic, lose their appetite, and show reluctance to move, with body temperatures rising to
40-41 °C for 2-3 days. Peripheral muscle tremors may develop, and mucous membranes and
skin may become pale or yellowish. Urine may darken to a brown or red color due to
hemolysis. Splenomegaly can occur, and in severe cases, the spleen may rupture, leading to
excessive bleeding into the abdominal cavity, which can be fatal. Other common signs
include tachycardia and increased respiratory rate, often due to pulmonary edema. Secondary
gastrointestinal symptoms, such as vomiting and diarrhea or, conversely, constipation, may
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develop as a result of kidney and liver insufficiency.
Irreversible central nervous system changes, including
coordination impairment, paresis, or paralysis, are also
possible due to systemic intoxication (Ettinger and Feldman,
2005; Vial and Gorenflot, 2006; Lobetti et al., 2006) [ 6.7,
Clinico-pathological abnormalities observed in babesiosis
include  hemoglobinuria,  hypoglycemia,  acid-base
imbalances, azotemia, and elevated liver enzyme levels. B.
canis and B. gibsoni are the primary species causing canine
babesiosis worldwide, with B. canis typically appearing as
single or paired pear-shaped piroplasms, and B. gibsoni as
small ring forms or pyriform bodies. Both species are
transmitted by ixodid ticks and are found across Asia,
Africa, Europe, the Middle East, and North America. B.
gibsoni has been diagnosed in puppies as young as 10 days
old, possibly due to transplacental transmission, a shorter
period than that following tick transmission (Birkenheuer et
al., 1999; Fukumoto et al., 2005) [ °1. The most reliable and
commonly used diagnostic method is the examination of
Giemsa-stained thin blood smears; however, its low
sensitivity makes it unsuitable for detecting subclinical and
chronic cases. Hematological changes such as hemolytic
anemia, thrombocytopenia, anisocytosis, and neutrophilia
have been documented by various researchers (Conrad et
al., 1991; Suh and Chung, 2000; Suarez et al., 2001) 10 1%
12]

To date, no detailed study has been conducted on the
hematobiochemical changes in naturally occurring canine
babesiosis in the Cauvery Delta region of Tamil Nadu,
India. This study provides a detailed evaluation of clinical
history, physical findings, and hematobiochemical
alterations in 10 naturally occurring cases of canine
babesiosis reported from this region.

2. Materials and Methods

A study was conducted on 50 dogs, aged between 2 months
and 10 years, diagnosed with babesiosis at the Small Animal
Clinics, Teaching Veterinary Hospital, Orathanadu. The
study spanned from January 2024 to June 2024.
Comprehensive histories were obtained, and detailed
clinical manifestations were recorded for each dog. Blood
samples were collected from the cephalic vein of the
naturally infected dogs. Diagnosis was based on clinical
signs and the identification of the Babesia organism in
Giemsa-stained thin blood smears, confirmed by PCR. Out
of the 50 samples, 10 tested positive for B. gibsoni. Blood
samples were also collected from 10 healthy dogs to
establish control values.

A complete blood count (Hb, PCV, WBC, and RBC) was
performed following the method described by Schalm
(1965) [%1 using Ethylenediamine Tetra-acetic Acid
(EDTA) at a concentration of 1.5 mg/ml of blood as an
anticoagulant. Blood glucose levels were measured from
samples collected in sodium fluoride vials. For the
estimation of biochemical parameters, 2 ml of blood was
collected without anticoagulant in sterile syringes. Serum
concentrations of alanine aminotransferase (ALT), alkaline
phosphatase (ALP), blood urea nitrogen (BUN), total
protein (TP), blood glucose, albumin, creatinine, and total
bilirubin were determined using the SELECTRA automated
biochemical analyzer with standard kits (Q-line diagnostic
kit). Results were expressed as means * standard deviation

2.1 Statistical Analysis
Analysis of variance (ANOVA) was used to evaluate
differences among the study groups, while an unpaired t-test
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was applied for comparisons between two groups. All
statistical analyses were carried out using SPSS software,
version 21.0.

Fifty dogs were screened for babesiosis based on clinical
symptoms and microscopic examination of Giemsa-stained
blood smears, which showed the characteristic
intraerythrocytic, double pear-shaped (pyriform) Babesia
organisms (Fig. 1). Polymerase chain reaction (PCR) further
confirmed Babesia gibsoni infection in 10 of these cases

(Fig. 2).

3. Results and Discussion

The haematological profile in Babesiosis affected dog and
Healthy dog in the present study has been represented in
Table-1.

Table 1: Haematological parameters of Babesiosis affected dogs

Iil(') Parameter Control (n = 10) Bazzsg;giﬁ in‘i%c;ted
1. | Hemoglobin (g/dl) 132+0.3 5.0°+0.8
2. PCV (%) 412+£1.1 190+ 25
3. WBC X 10%/ul 6*+0.2 14°+3.1
4. RBC X 106/ul 5.0 +0.17 40°+1.2

Means + SE bearing different superscripts in a row vary

significantly (p < 0.01).

A significant (p < 0.01) decrease in hemoglobin, total
erythrocyte count (TEC), and packed cell volume (PCV)
(Table 1) indicated severe anemia. Blood films showed
anisocytosis and nucleated erythrocytes, suggesting
regenerative anemia. Previous studies have reported a higher
leukocyte count along with anemia in babesiosis affected
dogs was reported (Court et al., 2001) 4. The leukocyte
count was significantly increased (p < 0.01) in affected
dogs, likely due to the destruction of red blood cells by
Babesia parasites, which can lead to the release of
inflammatory cytokines. This inflammation may trigger an
increase in white blood cell production. These findings were
also in accordance with earlier reports where significant
reduction in RBC, Hb and PCV values leading to anemia in
animals affected with babesiosis was reported (Goes et al.,
2007; Salem et al., 2016; Ramadevi et al., 2017 and Zahid
et al., 2005) [5 16,17, 18],

3.1 Serum Biochemical parameters
The serum biochemical profile in Babesiosis and healthy
dog in the present study has been represented in Table-2.

Table 2: Serum biochemical parameters of Babesiosis affected

dogs
Control Babesiosis affected

SI. No Parameter (n = 10) doges (n = 10)

1. Total Protein g/dL | 6.0 +0.10 5.0°+0.11

2. Albumin g/dL 29+0.10 2.6+0.10

3. ALT U/L 622+1.9 84+20

4, ALP U/L 54.00+ 2.1 124,00+ 2.3

5. Urea 14+1.0 32+1.7

6. Creatinine 0.6+0.03 1.9+0.02

7. Total Billurubin 0.2+0.16 1.7+0.04

* Means + SE bearing different superscripts in a row vary
significantly (p < 0.05).
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The mean values for total protein (g/dL), albumin (g/dL),
alanine aminotransferase (ALT) (U/L), alkaline phosphatase
(ALP) (U/L), urea (mg/dL), creatinine (mg/dL), and total
bilirubin (mg/dL) in the healthy control group were 6.0
0.10,29+0.10,62+1.9,54+2.1,14 +1.0, 0.6 + 0.03, and
0.2 %= 0.16, respectively (Table 2). In dogs affected by
babesiosis, the corresponding values were 5.0 + 0.11, 2.6 +
0.10,84.0+2.0,1240+23,32+1.7,1.9+£0.02,and 1.7 £
0.04. Statistical analysis indicated a significant (p < 0.05)
increase in the levels of ALP, ALT, urea, creatinine, and
total bilirubin in dogs affected by babesiosis, while total
protein and albumin levels were significantly (p < 0.05)
decreased compared to healthy dogs.

The significant elevation of bilirubin (p < 0.05) is indicative
of red blood cell destruction leading to hemolysis. This
destruction releases hemoglobin, which is then broken down
into bilirubin. The increased bilirubin levels result in
jaundice, which is often observed in affected dogs (Aysul et
al., 2013) 9 Additionally, the liver may be directly
affected by the infection, leading to impaired processing and
excretion of bilirubin, further elevating its levels in the
blood.

In Babesia-infected dogs, there is a significant rise in serum
urea and creatinine levels compared to control dogs. This
elevation in Babesia infected cows may indicate kidney
dysfunction. The impaired renal function could result from
necrosis and separation of epithelial cells in the proximal
convoluted tubules, as well as the presence of hemoglobin
casts (Solano-Gallego et al., 2008) 21, Additionally, the
increase in serum creatinine and urea levels could be
attributed to systemic hypotension caused by Babesia
infection, which leads to renal vasoconstriction. This
vasoconstriction is likely a primary factor in kidney
hypoxia, potentially more detrimental to renal tissue than
hemoglobinuria. Hemolytic anemia may also contribute to
insufficient oxygenation, leading to degenerative changes in
the cytoplasm of the epithelial cells lining the renal tubules.
These changes are often accompanied by perivascular
mononuclear leucocytic infiltration, primarily involving
lymphocytes and macrophages (Hamoda et al., 2014) 21
The significant elevation of ALT indicates hepatocellular
damage. ALT is an enzyme primarily found in the liver, and
its elevation suggests liver cell damage, which can occur
due to the toxic effects of the parasite and hypoxia resulting
from the body’s inflammatory response to the infection. In
severe cases, liver cells are damaged, releasing ALT into the
bloodstream [,

The significant elevation of ALP suggests liver dysfunction,
which can lead to cholestasis and a subsequent increase in
ALP levels. Acute renal failure, a known complication of
canine babesiosis (Schoeman, 2009) 2, may lead to
significant (p < 0.05) increases in blood urea nitrogen
(BUN) and creatinine in dogs infected with B. gibsoni.

3.2 Molecular confirmation of Babesia gibsoni

In this study, DNA extracted from suspected cases of canine
babesiosis using a commercial DNA isolation kit (Qiagen,
Germany) was subjected to polymerase chain reaction
(PCR). The assay amplified a 671 bp fragment of the
Babesia gibsoni 18S rRNA gene, consistent with the
findings reported by Latchumikanthan et al., (2024) 231,
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Fig 1: Babesia gibsoni-671 bp amplicon by PCR in 1.5% agarose
gel electrophoresis
(Lane 1-100 bp DNA ladder, Lane 2-671 bp amplicon)

4. Conclusion

This study highlights the significance of detailed hemo-
biochemical profiling in the management of canine
babesiosis. Alterations in hematological and biochemical
parameters serve as important tools for diagnosis, disease
monitoring, and understanding its pathophysiology and
prognosis. Further investigations are warranted to evaluate
the therapeutic relevance of these findings and to formulate
targeted treatment strategies to reduce the systemic impact
of babesiosis.

5. Acknowledgements

The authors are thankful to the Head of the Veterinary
Clinical complex and the Dean, Veterinary College and
Research Institute, Orathanadu 614 625 for the facilities
provided during the study.

6. References

1. Irwin PJ. Canine babesiosis. Veterinary Clinics of
North America: Small Animal Practice. 2010;40:1141-
1156.

2. Singla N, Singla LD, Kaur P. Babesiosis. In: Garg SR,
editor. Zoonosis: Parasitic and Mycotic Diseases. New
Delhi: Daya Publishing House; 2013. p. 207-223.

3. Saud N, Hazarika GC. Studies on incidence and
biochemical changes of Babesia infection in dogs.
Indian Veterinary Journal. 2000;77:944-947.

4. Purnell RE. Babesiosis in various hosts. New York:
Academic Press; 1981. p. 25-63.

5. Ettinger SJ, Feldman EC. Textbook of Veterinary
Internal Medicine. 6th ed. Missouri: W.B. Saunders;
2005. p. 643-644.

6. Vial HJ, Gorenflot A. Chemotherapy against babesiosis.
Veterinary Parasitology. 2006;138:147-160.

7. Lobetti RG. Babesiosis. In: Greene CE, editor.
Infectious Diseases of the Dog and Cat. 3rd ed.
Philadelphia: W.B. Saunders; 2006.

8. Birkenheuer AJ, Levy MG, Savary KCM, Gager RB,
Breitschwerdt EB. Babesia gibsoni infections in dogs
from North Carolina. Journal of the American Animal
Hospital Association. 1999;35:125-128.

9. Fukumoto S, Suzuki H, lgarashi I, Xuan X. Fatal
experimental transplacental Babesia gibsoni infections

~203~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

in dogs. International Journal for Parasitology.
2005;35:1031-1035.

10. Conrad P, Thomford J, Yamane I, Whiting J, Bosma L,
Uno T, et al. Haemolytic anaemia caused by Babesia
gibsoni infection in dogs. Journal of the American
Veterinary Medical Association. 1991;198:601-605.

11. Suh MD, Chung M. Pathogenicity in experimentally
infected dogs with Babesia gibsoni. Korean Journal of
Veterinary Research. 2000;40:587-599.

12. Suarez ML, Espino L, Goicoa A, Fidalgo LE,
Santamarina G. Fatal Babesia gibsoni infection in a dog
from Spain. Veterinary Record. 2001;148:819-820.

13. Schalm OW, Jain NC, Carroll EJ. Veterinary
Hematology. 3rd ed. Philadelphia: Lea and Febiger;
1965.

14. Court RA, Jackson LA, Lee RP. Elevated anti-parasitic
activity in peripheral blood monocytes and neutrophils
of cattle infected with Babesia bovis. International
Journal of Parasitology. 2001;31:29-37.

15. Goes TS, Goes VS, Ribeiro MF, Gontijo CM. Bovine
babesiosis: anti-erythrocyte antibodies purification from
the sera of naturally infected -cattle. Veterinary
Immunology and Immunopathology. 2007;116:215-
218.

16. Salem NY, Yehia SG, Farag HS, Elkhiat MA. Clinical,
hemato-biochemical alterations and oxidant-antioxidant
biomarkers in Babesia-infected calves. International
Journal of Veterinary Sciences and Medicine.
2016;4:17-22.

17. Ramadevi P, Ramakrishna KV, Vijayabhaskar. A
clinico-pathological and therapeutic report on
babesiosis in buffaloes. Journal of Entomology and
Zoological Studies. 2017;5:1752-1754.

18. Zahid I, Latif M, Baloch K. Incidence and treatment of
theileriasis and babesiosis. Pakistan Veterinary Journal.
2005;25:137-139.

19. Aysul N, Ural K, Ulutas B, Eren H, Karagenc T. First
detection and molecular identification of Babesia
gibsoni in two dogs from the Aydin Province of
Turkey. Turkish Journal of Veterinary and Animal
Sciences. 2013;37:226-229.

20. Solano-Gallego L, Trotha M, Carli E, Carcy B, Caldina
M, Furlanello T, et al. Babesia canis canis and Babesia
canis vogeli: clinicopathological findings and DNA
detection by PCR-RFLP in Italian dogs suspected of
tick-borne disease. Veterinary Parasitology.
2008;157:211-221.

21. Hamoda AF, Radwan M, Rashed R, Amin A. Toxic
effect of babesiosis in cattle and chemotherapeutic
treatment in Egypt. American Journal of Infectious
Diseases and Microbiology. 2014;2:91-96.

22. Schoeman JP. Companion animal clinical studies.
Onderstepoort  Journal of Veterinary Research.
2009;76:59-66.

23. Latchumikanthan A, Vijayasarathi MK, Tamileniyan E,
Veeraselvam M, Murugavel S, Velusamy R, et al.
Molecular approach for Apicomplexan protozoa:
Babesia sp. in canines from Cauvery delta region of
Tamil Nadu. International Journal of Veterinary
Science and Animal Husbandry. 2024;9(5):415-418.

~204~


https://www.biochemjournal.com/

