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Abstract 
The present study was aimed to know the hematobiochemical changes in the dogs affected with 

Babesiosis and Ehrlichiosis in Dogs. Dogs presented to small animal OPD, Department of Veterinary 

Medicine were selected for the study and grouped as control and diseased group with 10 Dogs in each 

group. All the dogs considered under the diseased group were exhibiting classical clinical signs of blood 

parasitic diseases such as Anorexia/inappetence, Pale mucus membranes, Lymphadenopathy, Tick 

infestation, Pain in the limbs and blood mixed urine. Highest number of dogs which were affected by 

Blood parasitic diseases were of the age between 1 to 3 years, Labrador retriever was the predominant 

breed affected, Male dogs were slightly more in the diseased group. There was no significant difference 

in Rectal temperature and Heart rate between the control group and diseased group. Hematology revealed 

increase in total leukocyte count (TLC) and decreased total erythrocyte count (TEC), Hemoglobin (Hgb), 

platelets and packed cell volume (PCV) in the diseased group. Serum biochemistry revealed 

nonsignificant difference in alanine amino transaminase (ALT), total protein, Albumin, globulin, 

creatinine and blood urea nitrogen (BUN) levels. 
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Introduction 

Canine vector borne diseases especially blood parasitic diseases such as Babesiosis and 

Ehrlichiosis has gained much importance in the Pet industry due to the higher morbidity and 

Mortality rates. As the pets are exposed to Vectors especially ticks when they are taken outside 

for walks or Vacations or when they are boarded in the kennels there are high chances that pets 

are affected with blood parasitic diseases.  

Canine vector borne diseases (CVBDs) are a group of diseases transmitted by several 

arthropod vectors, including fleas, biting and secretophagous flies, mosquitoes, sand flies and, 

especially, ticks (Otranto et al., 2009) [28]. In the past two decades the distribution of CVBDs 

has been investigated mainly in industrialized countries of the northern hemisphere, whereas 

data about the occurrence and the impact of these infections in developing countries is minimal 

(Maggi and Kramer, 2019) [23].  

 

Review of Literature 

Babesia spp. are classified as members of the order Piroplasmida, which is part of the phylum 

Apicomplexa. Early studies identified two morphologically distinct forms of the erythrocytic 

stage in the canine host, leading to the designation of the larger form (3-5 m) as B. canis and 

the smaller (1-3 m) as B. gibsoni (Adaszek et al. 2010) [2]. B. canis was reclassified into three 

subspecies based on cross-immunity, serological testing, vector specificity, and molecular 

phylogeny (B. canis, B. rossi, and B. vogeli). They are currently all recognized as distinct 

species (Zahler et al. 1998, Carret et al. 1999, Costa-Junior et al. 2009) [36, 9, 10]. 

It is typical for dogs to have both Ehrlichiosis and Babesiosis at the same time. The occurrence 

of concurrent infection varies and is most likely related to the geographic distribution of the 

agents. Multiple organ dysfunction syndrome (MODS) develops from systemic inflammatory 

response syndrome (SIRS), which is a hallmark of Babesiosis (Matijatko et al., 2010) [25]. 

A tick stage and a mammalian host stage are both part of the Babesia life cycle. The vector 

tick picks up Babesia spp. parasitized erythrocytes while feeding on an affected animal. The 

parasites undergo gamogony within the tick gut. The resultant zygotes mature into kinetes, 

which move to various tissues and multiply. Kinetes in the salivary glands go through 

sporogony, which requires a molt to the next tick stage to evolve into infective sporozoites.  
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The tick transfers these infective sporozoites to its next host 

animal while eating after molting. Transstadial transmission is 

the name given to this type of transmission (Holman and 

Snowden, 2009) [18]. 

The life cycle of Ehrlichia species in the vector is still 

unknown. However, there are three intracellular forms in the 

host. Initial bodies are small spherical structures (1-2 

microns) that are thought to grow into bigger numerous 

morulae. Morula is hypothesized to decompose into 

microscopic grains known as elementary bodies. The infective 

stage is the elementary body, which enters the monocyte or 

other leukocyte types by phagocytosis. Individual Ehrlichia 

around one meter in diameter and frequently coccoid or 

ellipsoid in shape are classified as elementary bodies. Once 

inside the phagosomes, the pathogens reproduce through 

binary fission, generating clusters of closely packed 

elementary entities known as initial bodies. Additional growth 

and replication results in the establishment of the morula, the 

genus's defining structure. The host cell rupture allows the 

elemental bodies to infect additional cells (Nicholson et al., 

2010) [27]. 

Parasitic infection triggers a systemic inflammatory response, 

which is thought to be a key component of canine Babesiosis 

pathogenesis and leads to a variety of clinical symptoms 

(Schetters et al., 2009) [31]. Cytokines, which mediate and 

regulate all elements of the immune response to infection, 

play a significant role in causing systemic inflammation 

(Borghetti et al., 2009) [7]. Canine Babesiosis 

immunopathogenesis is not fully understood. Tumor necrosis 

factor alpha (TNF), the sole cytokine identified but related 

with B. canis infection, was found in higher amounts in dogs 

with higher peripheral parasitemia and more severe illness 

(Brown et al., 2009; Vaughan-Scott, 2001) [8, 35]. 

The pathophysiology of E. canis infection has received the 

greatest attention. Infection occurs by the tick's salivary 

secretions at the attachment site during a blood meal or 

through blood transfusions. Adult Rhipicephalus sanguineus 

can transmit the disease to other dogs for at least 155 days 

after separation if it engorges on the dog during the acute 

stage. Rhipicephalus sanguineus transmits the disease trans-

stadially, which means that the tick acquires the bacterium by 

feeding on an infected dog as a larvae or nymph, and then 

transfers the disease to another dog as a nymph or adult. 

Ehrlichia's life cycle is not fully understood, however it is 

thought to exist in three intracellular forms. Small spherical 

structures (1-2 micrometers in diameter) are thought to grow 

into bigger numerous membrane-bound units known as 

morulae. Morulae are inclusions seen in the cytoplasm of 

leukocytes. This morula then dissociates into microscopic 

granules known as elementary bodies (Azmi et al., 2013) [4]. 

Clinical symptoms of B. gibsoni infection vary; they are 

affected not only by parasitemia but also by the 

immunological response of the diseased dog (Kraje, 2001) [22]. 

The most serious sickness affects puppies and canines under 

the age of two. Mild fever, anorexia, depression, pale mucous 

membranes, lethargy, vomiting, loss of stamina, enlarged 

lymph nodes, and splenomegaly may occur in certain dogs. 

In a study, Parmar et al. (2013) [29] found that depression and 

anorexia were the top concerns of most pet owners when they 

presented their cases to veterinarians. Bleeding tendencies 

such as epistaxis, hematuria, and melena were observed in 

50% of the dogs. Paleness of visible mucus membranes 

indicating anemia in 52.5% of cases of proven canine 

Ehrlichiosis, and petechial/ecchymotic hemorrhages on oral 

mucosa, penis, and conjunctiva in 50% of cases. 

The most notable finding in the study was thrombocytopenia, 

with all of the dogs (100%) exhibiting levels below the 

normal range. Four (50%) of the eight dogs had total 

erythrocyte count, hemoglobin percentage, and packed cell 

volume values that were on the lower end of the reference 

range, indicating an anemic trend. Three dogs (cases 2-4) had 

total erythrocyte counts below the normal range; four dogs 

(cases 1-4) had subnormal hemoglobin percentages; and five 

(62.5%) of the eight dogs exhibited leukocytosis. Differential 

leukocytic counts revealed relative lymphocytosis in two 

cases and relative neutrophilia in one (Parmar et al., 2013) [29]. 

The mean values of hematological parameters of dogs 

suffering from concomitant TBICDs are There was significant 

decrease in the Hb, TEC, TLC and platelet count level in 

concomitant infection in comparison with healthy group 

(Sarma, et al., 2015) [30]. 

According to Parmar et al. (2013) [29], serum samples from 

confirmed Ehrlichia cases were subjected to assessment of 

enzymes and other components that indicate liver and kidney 

functioning. All of the dogs' bilirubin, SGPT, and SGOT 

levels were within the normal range, with one or two 

exceptions showing a minor increase. 

Alkaline phosphatase (ALP), alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), total bilirubin, and blood 

urea nitrogen (BUN) levels were considerably higher in dogs 

with Babesiosis than in healthy dogs (Bilwal et al., 2017) [6]. 

Bilirubin, ALT, AKP, BUN, and creatinine levels were 

significantly elevated in dogs infected with B. gibsoni and B. 

canis. In five dogs infected with B. gibsoni, hypoglycemia 

was found (Gonde et al., 2017) [17]. 

 

Materials and Methods 

Dogs with clinical signs suggestive of Haemoprotozoan 

diseases, such as anorexia/inappetence, high temperature, 

lymphadenopathy, dullness, pale mucous membranes, icterus, 

emaciation, diarrhoea, haemoglobinuria, and a history of tick 

infestation, were selected for the study. 

To collect the control values for the parameters under 

research, healthy dogs (N=10) which were presented to the 

Small Animal Medicine Unit, Department of Veterinary 

Medicine, Veterinary College Hospital, Veterinary College, 

Hebbal, Bengaluru for vaccination, deworming, and routine 

health check-ups. Epidemiological risk factors such as Age, 

breed, gender were assessed in the dogs which were suspected 

for Babesiosis and Ehrlichiosis. 

Blood collection for hematological and microscopic 

evaluation To prevent clotting, two milliliters of whole blood 

were drawn from the cephalic/saphenous vein with an EDTA-

coated vacutainer for hematology and four ml of blood was 

collected into serum vacutainer tube with clot activator for 

serum biochemistry. The BC-2800 Vet, Auto Hematology 

Analyzer is then used to assess various hematological 

parameters and semi-automatic serum biochemical analyzer 

RX-50 of Micro Lab., India for serum biochemical parameters 

on this sample. 

 

Results and discussion 

It was observed that highest percent of the dogs considered 

for this study were of the age group between 1 – 3 years, 

followed by ≤ 1 year age group, 3 – 5 years and ≥ 5 years. 

These results were in agreement with Abd Rani et al., (2011), 
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Singh et al., (2014) [32], Kottadamane et al., (2017) [21] and 

Manoj et al., (2019) [24]. Incidence rate is lower in the age 

group less than 1 year could be due to the fact that the dogs 

are not much exposed to external environment so the chances 

of tick infestation is lower and in older dogs tick control 

measures will be regular so the incidence rate may be lower. 

In the present study the highest number of dogs in the study 

group were Labrador retriever, followed by German shepherd, 

Rottweiler, Shih Tzu and Siberian husky Indie and Golden 

retriever. The results are concordant with Singh et al., (2014) 

[32], Bhadesiya & Modi (2015) [5] and Kottadamane et al., 

(2017) [21]. There is no any breed predilection for 

hemoprotozoan diseases but German shepherd dog is more 

predisposed to Ehrlichiosis due to inherent breed inability of 

blast formation and leucocyte migration inhibition factor. This 

may be due to the defective cell-mediated immune response 

seen in this breed. (Huxsoll et al., 1972) [19]. 

Male dogs were affected than female dogs in the present study 

which was in similarity with Singh et al., (2014) [32], Singla et 

al., (2016) [33] and Manoj et al., (2019) [24] and Kopparthi et 

al., (2023) [20] which can be attributed to Male dogs may fight 

more often and can acquire this parasite when bitten by a 

carrier dog (Singla et al., 2016) [33]. 

In the present study the mean rectal temperature of the dogs 

in the control group was 101.8±0.212 0F, whereas the mean 

rectal temperature recorded in the study group was 

102.5±0.357 0F. Similar findings were reported by Sarma et 

al., (2015) [30], Bilwal et al., (2017) [6] and Kottadamane et al., 

(2017) [21]. Pyrexia is not a cardinal sign in canine Babesiosis 

due to B. gibsoni. (Bilwal et al., 2017) [6]. 

The mean heart rate recorded in the dogs in the control group 

was 123.8±3.119 bpm, whereas the mean heart rate recorded 

in the study group was 135.5±7.542 bpm. The results are 

concordant with Dvir et al., (2004) [14], Bilwal et al., (2017) [6], 

Daste et al., (2013) [12] and Filippi et al., (2019) [15]. The 

increased heart rate is a consequence of an exacerbated 

physiological stimulation of the autonomic nervous system 

and may occur due to cardiac or extracardiac changes, such as 

excitement, fever, hypovolemia, pain or as an early sign of 

heart failure.  

In the hematological parameters, total leukocyte counts were 

significantly lower in the study group, whereas all other 

parameters such as total erythrocyte count, hemoglobin levels, 

platelet count and PCV were significantly lower in the study 

group. Similar results were reported by Das and Konar (2013) 

[11], Sarma et al., (2015) [30] and Filippi et al., (2019) [15]. These 

elevated cell numbers were higher than those observed in 

other canine blood parasitic infections, which may be due to 

the inflammatory response induced by tissue invasion and 

multiplication in CVBD’s. The results from RBC parameters 

suggested normocytic normochromic anemia, which is non-

regenerative due to bone marrow dysfunction (Fleischman, 

2012) [16], 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) [3]. 

In serum biochemical parameters estimated ALT and globulin 

levels were non significantly higher, whereas total bilirubin, 

creatinine and BUN were significantly higher. Total protein, 

albumin and A/G ratio were non significantly lower. The 

results are in agreement with Sarma et al., (2015) [30], Bilwal 

et al., (2017) [6] and Dhavalgi et al., (2021) [13]. Significant 

elevation of bilirubin, ALT and AKP are indicative of hepatic 

hypoxia (Aysul et al., 2013) [3]. Whether the insult is due to 

inflammatory cytokines, hypoxic damage, or a combination of 

these is not known. Hypoproteinemia along with 

hypoalbuminemia, hyperglobulinemia and hyperbilirubinemia 

in concomitant TBDs in dogs might be due to a chronic 

inflammatory disease, anorexia or decreased protein intake 

(Mylonakis et al., 2010) [26]. Increase in the levels of 

Creatinine and BUN are indicative of degenerative changes 

due to inflammatory response during the disease process 

(Gonde et al., 2017) [17]. 

 
Table 1: Hematological parameters recorded in the present study in 

Group 1 and Group 2 
 

Parameter Group 1 (N=10) Group 2 (N=15) P value 

TLC (X 103) 9.366±0.7837 17.69±2.854 * 

TEC (X106) 6.186±0.06954 2.919±0.3857 *** 

Hgb (gm/dl) 13.35±0.2207 6.373±0.5855 *** 

PLT (X 103) 308.9±19.82 59.80±12.53 *** 

PCV (%) 39.89±0.6803 19.42±1.762 *** 

NS: Non-Significant at p>0.05 level;* Significant at P≤0.05 level;** 

Significant at p≤0.01 level 

 
Table 2: Serum biochemical parameters recorded in the present 

study in Group 1 and Group 2 
 

Biochemical parameter 
Group 1 

(N=10) 

Group 2 

(N=15) 

P 

value 

Alanine transaminase 

(IU/L) 
38.20±4.343 69.93±24.49 NS 

Total Bilirubin (mg/dL) 0.2800±0.03887 0.9067±0.08075 *** 

Total protein (mg/dL) 6.330±0.1989 6.200±0.1543 NS 

Albumin (mg/dL) 3.340±0.1318 3.263±0.1676 NS 

Globulin (mg/dL) 3.030±0.1136 3.133±0.1369 NS 

Albumin/globulin ratio 1.102±0.02225 1.041±0.03702 NS 

Creatinine (mg/dL) 1.050±0.06540 1.567±0.1157 ** 

Blood urea nitrogen 

(mg/dL) 
19.85±1.532 28.49±1.398 * 

NS: Non-Significant at p>0.05 level;* Significant at p≤0.05 level;** 

Significant at p≤0.01 level 

 

References: 

1. Abd Rani PAM, Irwin PJ, Coleman GT, Gatne M, Traub 

RJ. A survey of canine tick-borne diseases in India. 

Parasites & Vectors. 2011;4:141. 

2. Adaszek Ł, Winiarczyk S. Application of the SYBR 

Green real-time HRM PCR technique in the 

differentiation of the Babesia canis canis protozoa 

isolated in the areas of eastern Poland. Parasitology 

Research. 2010;106:1253-1256. 

3. Aysul N, Ural K, Ulutas B, Eren H, Karagenc T. First 

detection and molecular identification of Babesia gibsoni 

in two dogs from the Aydın Province of Turkey. Turkish 

Journal of Veterinary and Animal Sciences. 2013;37:226-

229. 

4. Azmi S, Sharma M, Sudhan NA.. Canine Ehrlichiosis: 

An Overview. Indian Journal of Canine Practice, 2013, 

5(1). 

5. Bhadesiya CM, Modi DV. Correlation of epidemiology 

of Rhipicephalus sanguineus and canine Ehrlichiosis in 

nine different localities of middle Gujarat. International 

Journal of Agricultural Science and Veterinary Medicine, 

2015, 3(1). 

6. Bilwal AK, Mandali GC, Tandel FB. Clinicopathological 

https://www.thepharmajournal.com/


 
 

~ 4110 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
alterations in naturally occurring Babesia gibsoni 

infection in dogs of Middle-South Gujarat, India. 

Veterinary World. 2017;10(10):1227-1232. 

7. Borghetti P, Saleri R, Mocchegiani E, Corradi A, Martelli 

P. Infection, immunity and the neuroendocrine response. 

Veterinary Immunology and Immunopathology, 2009, 

130(3-4). 

8. Brown AL, Sheil RE, Irwin PJ. Clinical, haematological, 

cytokine and acute phase protein changes during 

experimental Babesia gibsoni infection of beagle 

puppies. Experimental Parasitology. 2009;157:185-196. 

9. Carret C, Delbecq S, Labesse G, Carcy B, Precigout E, 

Moubri K. Characterization and molecular cloning of an 

adenosine kinase from Babesia canis rossi. European 

Journal of Biochemistry. 1999;265:1015-1021. 

10. Costa-Junior LM, Ribeiro MF, Rembeck K, Rabelo EM, 

Zahler-Rinder M, Hirzmann J. Canine Babesiosis caused 

by Babesia canis vogeli in rural areas of the State of 

Minas Gerais, Brazil and factors associated with its 

seroprevalence. Research in Veterinary Science. 

2009;86:257-260. 

11. Das M, Konar S. Clinical and hematological study of 

canine Ehrlichiosis with other hemoprotozoan parasites 

in Kolkata, West Bengal, India. Asian Pacific Journal of 

Tropical Biomedicine. 2013;3(11):913-915. 

12. Daste T, Lucas M, Aumann M. Cerebral Babesiosis and 

acute respiratory distress syndrome in a dog. Journal of 

Veterinary Emergency and Critical Care; 

2013;23(6):615–623. 

13. Dhavalgi P, Kumar MCA, Ramesh PT, Kalmath GP, 

Ravikumar D, Yathish HM. Biochemical changes in 

Ehrlichia affected dogs. Journal of Entomology and 

Zoology Studies. 2021;9(1):1275-1279. 

14. Dvir E, Lobetti RG, Jacobson LS, Pearson J, Becker PJ. 

Electrocardiographic changes and cardiac pathology in 

canine Babesiosis. Journal of Veterinary Cardiology; 

2004, 6(1). 

15. Filippi MG, Lima MCF, Paes AC, Amanda Sarita Cruz 

Aleixo, Eunice Oba, Fabiana Ferreira de Souza, Regina 

Kiomi Takahira, Maria Lucia Gomes Lourenco. 

Evaluation of heart rate variability and behavior of 

electrocardiographic parameters in dogs affected by 

chronic Monocytic Ehrlichiosis. PLOS ONE; c2019. 

[volume number]:[page range]. 
16. Fleischman W. Anemia: Determining the cause. 

Compendium on Continuing Education for the Practicing 
Veterinarian, 2012, 34(6). 

17. Gonde S, Chhabra S, Singla LD, Randhawa CS. Clinico-
haemato-biochemical changes in naturally occurring 
Canine Babesiosis in Punjab, India. Malaysian Journal of 
Veterinary Research. 2017;8(1):37-44. 

18. Holman PJ, Snowden KF. Canine Hepatozoonosis and 
Babesiosis, and Feline Cytauxzoonosis. Veterinary 
Clinics of North America: Small Animal Practice; c2009. 
p. 1035–1053. 

19. Huxsoll DL, Amyx HL, Hemelt IE, Hildebrandt PK, 
Nims RM, Gochenour WS. Laboratory studies of tropical 
canine pancytopenia. Experimental Parasitology; 
1972;31(1):53-59. 

20. Kopparthi J, Chennuru S, Vukka CR, Kumari KN, 
Prameela DR. Co-infections of major tick-borne 
pathogens of dogs in Andhra Pradesh, South India. 
Veterinary Research Forum. 2023;14(5):295–299. 

21. Kottadamane MR, Dhaliwal PS, Singla LD, Bansal BK, 

Uppal SK. Clinical and hematobiochemical response in 
canine monocytic Ehrlichiosis seropositive dogs of 
Punjab. Veterinary World. 2017;10(2):255-261. 

22. Kraje AC. Canine haemobartonellosis and Babesiosis. 
Compendium on Continuing Education for the Practicing 
Veterinarian. 2001;23:310–318. 

23. Maggi G, Kramer F. A review on the occurrence of 
canine vector-borne diseases in pet animals in Latin 
America. Parasites & Vectors. 2019;12:125. 

24. Manoj RRS, Iatta R, Latrofa MS, Capozzi L, Raman M, 
Colella V. Canine vector-borne pathogens from dogs and 
ticks from Tamil Nadu, India. Acta Tropic; c2019. 

25. Matijatko V, Kis I, Torti M, Brkljacic M, Baric Rafej R, 
Zvorc Z. Systemic inflammatory response syndrome and 
multiple organ dysfunctions syndrome in canine 
Babesiosis. Veterinarski Arhiv. 2010;80:611-626. 

26. Mylonakis ME, Kritsepi-Konstantinou M, Dumler JS, 
Diniz PPVP, Day MJ, Siarkou VI. Severe hepatitis 
associated with acute Ehrlichia canis infection in a dog. 
Journal of Veterinary Internal Medicine. 2010;24:633–
638. 

27. Nicholson WL, Allen KE, MincQuiston JH. The 
increasing recognition of rickettsial pathogens in dogs 
and people. Trends in Parasitology. 2010;26:205-212. 

28. Otranto D, Dantas-Torres F, Breitschwerdt EB. 
Managing canine vector-borne diseases of zoonotic 
concern: Part one. Trends in Parasitology. 2009;25:157–
163. 

29. Parmar C, Pednekar R, Jayraw A, Gante M. Comparative 
diagnostic methods for canine Ehrlichiosis. Turkish 
Journal of Veterinary and Animal Sciences. 2013;37:282-
290. 

30. Sarma K, Mondal D, Saravanan M, Mahendran Q. 
Evaluation of haemato-biochemical and oxidative indices 
in naturally infected concomitant tick-borne intracellular 
diseases in dogs. Asian Pacific Journal of Tropical 
Disease. 2015;5(1):60-66. 

31. Schetters TPM, Moubri K, Cooke BM. Comparison of 
Babesia rossi and Babesia canis isolates with emphasis 
on effects of vaccination with soluble parasite antigens: a 
review. Journal of the South African Veterinary 
Association, 2009, 80(2). 

32. Singh A, Singh H, Singh NK. Canine Babesiosis in 
northwestern India: Molecular detection and assessment 
of risk factors. BioMed Research International; c2014. p. 
741785. 

33. Singla LD, Sumbria D, Mandhotra A, Bal MS, Kaur P. 
Critical analysis of vector-borne infections in dogs: 
Babesia vogeli, Babesia gibsoni, Ehrlichia canis and 
Hepatozoon canis in Punjab, India. Acta Parasitologica; 
2016;61(4):697–706. 

34. Ta´vora MZP, Mehta N, Silva RMF, Gondim FAA, Hara 

VM. Characteristics and Identification of Sites of 

Chagasic Ventricular Tachycardia by Endocardial 

Mapping. Arquivos Brasileiros de Cardiologia; 

1999;72(4):463–474. 

35. Vaughan-Scott T, Welzl C, Leisewitz AL, Jacobson LS, 

Myburgh E. Systemic inflammatory response syndrome 

and multiple-organ damage/dysfunction in complicated 

canine Babesiosis. Journal of the South African 

Veterinary Association, 2001, 72(3). 

36. Zahler M, Schein E, Rinder H, Gothe R. Characteristic 

genotypes discriminate between Babesia canis isolates of 

differing vector specificity and pathogenicity to dogs. 

Parasitology Research. 1998;84:544-548. 

https://www.thepharmajournal.com/

