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ABSTRACT: The objective of this study was to investigate equine piroplasmosis in horses 

from Port Harcourt Polo Club, Nigeria. Forty-one polo horses comprising of different sexes 

and breeds and aged between 6 months and 10 years were screened for intra erythrocytic 

protozoan parasites: Theileria equi and Babesia caballi by light microscopy. Ticks 

(Rhipicephalus species) were seen on mane, tail and perineal region of the horses sampled.  

Haematological and biochemical evaluations were carried out using standard methods. Light 

microscopic analysis of Giemsa stained blood smear revealed equine piroplasmosis in 31 of 

the horses with prevalence of 75.6%. Of these horses, 19 (46.3%) were infected by T. equi, 10 

(24.4%) infected by B. caballi and 2(4.9%) infected by both species. 23 (56.1%) males and 8 

(19.5%) females were infected. Based on age, 25 (61%) of the infected horses were less than 

5 years and 6 (14%) were greater than 5 years. The Argentinean, Sudanese and indigenous 

(Nigerian) breeds infected were 1 (2.4%), 8(19.5%) and 22 (53.6%) respectively.  

Haematological analysis revealed decreased packed cell volume, haemoglobin concentration 

and erythrocyte count compared with normal values. A significant (P < 0.05) eosinophilia 

was observed in infected horses when compared with non-infected horses. Total bilirubin and 

Alanine aminotransferase were significantly (P < 0.05) higher in infected horses. The study 

showed high level of equine piroplasmosis and some changes in haematological and 

biochemical parameters in naturally infected Polo horses with T. equi and B. caballi from 

Port Harcourt Polo Club, Nigeria. 
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INTRODUCTION 

Horses in Nigeria are infected with a wide variety of vector-borne haemoparasites (Pam et 

al., 2013).  Equine piroplasmosis is one of the most important tick-borne diseases, with an 

economic worldwide impact in the horse industry. Ixodid ticks of the genera Dermacentor, 

Rhipicephalus, and Hyalomma are able to transmit T. equi and B. caballi to all equid species, 

including horses, donkeys, mules, and zebras (Friedhoff et al., 1990; Zobba et al., 2008; 

Rothschild, 2013). Horses typically persist as carriers of B. caballi for one to three years after 

infection (Guidi et al., 2015) while those infected with T. equi remain as carriers for life 

(Rothschild and Knowles, 2007). Ticks are reservoir of infection because the infection 
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persists in ticks throughout several generations through transstadial and transovarian 

transmission (Scoles and Ueti, 2015; Kane, 2016). Equine babesiosis is common in most 

tropical and subtropical areas than in temperate regions owing to high ambient temperature, 

humidity and rainfall which sustain tick development in these regions (Motlong et al., 2008). 

Animals in endemic areas mostly survive the infection (OIE, 2009), but acutely affected 

horses may not survive without treatment (Morrow and Sommardahi, 2014). Symptoms may 

differ from per acute to chronic forms. The clinical signs include mild to general weakness, 

depression, rapid or shallow breathing, weight loss,  fever, anorexia,  anaemia, elevated 

respiratory and pulse rates, congested mucous membrane, icterus, colic, oedema of the distal 

limbs, around the head and  eyelids,  in-coordination and abortion in pregnant mares (Zobba 

et al., 2008; McFarland, 2016). Massive intravascular destruction of parasitized erythrocytes 

could result in haemoglobinuria which coincides with presence of the organism in peripheral 

blood and can last for 8 to 10 days (Taylor et al., 2007). Diagnosis includes detection of intra-

erythrocyte parasites in Giemsa-stained blood smears (Shkap et al., 1998), which is useful in 

the acute phase of infection. Latent phase of the infection is characterized by low 

parasiteamia (Sumbria et al., 2015) which is detected using more sensitive diagnostic 

techniques like the indirect fluorescent antibody test (IFAT), enzyme-linked immunosorbent 

assay (ELISA), polymerase chain reaction (PCR) and complement fixation test (CFT) 

(Moretti et al., 2010). Diaminazene aceturate and imidocarb dipropionate are the drugs of 

choice for treatment of equine piroplasmosis (Morrow and Sommardahl, 2014). The use of 

acaricides and immediate removal of any tick may help to prevent the infection (Mcfarland, 

2016). The aim of the study was to investigate equine piroplasmosis and describe the 

haematological and biochemical changes in naturally infected Polo horses with B. caballi and 

T. equi from Port Harcourt Polo Club, Nigeria. 

 

MATERIALS AND METHODS 

Study Area  

The study was conducted in March, 2018 at the Port Harcourt Polo Club Port Harcourt, 

Rivers State Southern Nigeria. The city of Port Harcourt is located at a coordinate of 40 451 

N, 70 001E and elevation of 468M (1535 Ft) above sea level. The climate falls within the sub-

equatorial climatic belt. It has a mean annual temperature of 300C, relative humidity of 80-

100% and mean annual rainfall of 2327 mm (Hudges and Richard, 2003). 

Study Animal and Management 

Forty-one polo horses comprising 15 female and 26 males and aged between 6 months and 10 

years were studied. The horses are of three different breeds: Indigenous (25), Argentinean (2) 

and Sudanese (14). They were housed in standard stable measuring 2.44 m × 3.66 m, made of 

concrete floor, cement block wall and asbestos roof and well ventilated. The horses were fed 

wheat bran, sorghum, hay and fresh pasture. 

Tick collection and Identification  

There was presence of ticks on the mane, tail and perineal region. They were removed with a 

pair of forceps and preserved in 70% alcohol. The species identification was determined by 

comparison with standard keys (Keirans and Litwak, 1989).    
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Sample collection 

Five millimeters whole blood was collected through jugular venipuncture and dispensed into 

tubes with and without potassium ethylene diamine tetra acetic acid (K2EDTA) 

anticoagulant. The anti-coagulated blood was used for haematological evaluation, while the 

plain blood was allowed to clot for 30 minutes and then centrifuged for 15 minutes at 

approximately 1000 x g. The resultant serum was collected and stored at -20oC until used for 

serum chemistry analysis. Haematological and Biochemical Analysis 

The anti-coagulated blood was used to determine packed cell volume (PCV), red blood cell 

counts (RBC), haemoglobin (Hb) concentration, and total and differential white blood cell 

(WBC) counts by methods described by Cole (1986).  Serum was used to determine the 

values of bilirubin and alanine aminotransferase by method described by Cheesbrough 

(1991).  

 Microscopic Detection of Babesia Parasites 

Thin blood smears were prepared from the anti-coagulated blood and stained with Giemsa 

stain at 1:10 dilutions for 60 minutes (Taylor et al., 2007). Within parasitized-erythrocytes, T. 

equi is small pyriform bodies which either appears rounded, amoeboid or Maltese cross, and 

measure 2 to 3μm in length, while B. caballi is large pyriform paired bodies joined at the 

posterior ends and measure 2 to 5 μm in length (Radostits et al., 2007).  

Data Analysis 

GraphPad Prism 4.0 for Windows (GraphPad Software, San Diego, California, USA) was 

used for the analysis. The data obtained were either expressed as percentage for prevalence of 

infection or as mean ± standard deviation (Mean ± SD) for haematological and biochemical 

data. Student’s t-test was used to compare the haematological and biochemical parameters 

between the infected and non-infected horses. Differences were considered significant at P < 

0.05 level.   

Results 

Ticks (Rhipicephalus species) were seen on mane, tail and perineal region of the horses 

sampled. Light microscopic analysis of Giemsa stained blood smear revealed equine 

piroplasmosis in 31 of the horses, 23 males and 8 females with a total prevalent of 75.6%.  

Based on age, 25 (61%) of the infected horses were less than 5 years and 6 (14%) were 

greater than 5 years. The Argentinean, Sudanese and indigenous breeds infected were 1 

(2.4%), 8(19.5%) and 22 (53.6%) respectively. Of the 31 Giemsa stained piroplasma positive 

horses, 19(46.3%) were infected by T. equi, 10(24.4%) by B. caballi and 2(4.9%) by both 

species.  The microscopic appearance of the intra-erythrocytic piroplasm parasites: T. equi 

and B. caballi, observed in infected horses are shown in the plate I, II and III.  Although there 

was difference in haematological parameters between the infected and non-infected horses 

but most values for non-infected horses are not far from those of infected horses and are 

below the normal values (Table I). The Haematological values in piroplasma-infected horses 

revealed a decrease PCV (27.4 ± 5.2 %), Hb concentration (9.25 ± 1.9 g/dL) and RBC counts 

(4.43 ±1.13 x106/ µL) when compared with normal values of PCV (43.2 ± 0.77%), Hb 

(15.11± 0.29 g/dL) and RBC (8.69 ± 0.16 x106/ µL) respectively (Table I). There was a 

significant increase (P < 0.05) in eosinophil count in infected horses compared to the non-
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infected horses (Table I). Total bilirubin (6.34 ± 2.0 mg/dL) and alanine aminotransferase 

(28.9 ± 8.4 IU/L) were significantly (P < 0.05) higher in infected horses when compared with 

3.36 ± 0.19 mg/dL and 17.6 ± 3.9 IU/L respectively, in non-infected horses.  

 

Plate I: Peripheral blood smear showing Theileria equi merozoite (arrow) in 

erythrocytes in Port Harcourt Polo horses, Rivers State, Nigeria. 

 

 

Plate II: Peripheral blood smear showing Babesia caballi merozoite (arrow) in 

erythrocytes in Port Harcourt Polo horses, Rivers State, Nigeria. 
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Plate III: Peripheral blood smear showing mixed infection with B. caballi (yellow 

arrow) and T. equi (white arrow) in the infected erythrocytes of Polo horses. 

 

Table I: Haematological and some biochemical values of infected and non-infected 

horses with T. equi and/or B. caballi in Port Harcourt Polo horses, Rivers State, Nigeria. 

(Mean ± SD)  

                                  Infected (31)        Non-Infected (10)        Normal *                                                                                                                                         

PCV (%)                                       27.4 ± 5.2               29. 4 ± 1.8                    43.21 ± 0.77 

Hb (g/dL)                                      9.25 ± 1.9               10.2 ± 0.74                   15.11 ± 0.29          

RBC(x106/µL)                              4.43 ± 1.13             4.97 ± 0.84                   8.69 ± 0.16             

WBC(x109/L)                               7.03 ± 2.1               7.86 ± 2.44                   9.53 ± 0.31                           

Neutrophil(x109/µL)                     4.31 ± 2.57             4.07 ± 1.3                     4.77 ± 0.23                             

Lymphocytes (x109/µL)               2.93 ± 0.96             3.55 ± 1.24                   4.19 ± 0.19                 

Eosinophil (x109/µL)                   1.32 ± 1.18 b            0.48 ± 0.81 a                 0.25 ± 0.03                                  

Monocytes (x109/µL)                   0.08 ± 0.09              0.11 ± 0.05                   0.03 ± 0.01                              

Bilirubin (mg/dL)                         6.34 ± 2.0b              3.36 ± 0.19a                  3.43 ± 0.13                       

Alanine aminotransferase (IU/L) 28.9 ± 8.54 b           17.6 ± 3.9 a                    9.44 ± 0.69                             

Values with different alphabets are significantly (P < 0.05) different 

*Ihedioha and Agina (2014 and 2015). 
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DISCUSSION 

This study revealed a high prevalence rate of 75.6% of equine piroplasmosis (EP) due to T. 

equi and B. caballi in Port Harcourt Polo club, Rivers State. Garba et al. (2011) also observed 

high prevalence of EP in Nigerian royal horses. Equine piroplasmosis is endemic in Africa 

(Ibrahim et al., 2011), and is common during rainfall which favours vector multiplication 

(Tesfie et al., 2018).  The study was carried out in March which fell under rainy season. Tick 

infestation has been shown to be higher during the rainy season than the dry season in 

tropical climates (Morel, 1989). Outbreaks of babesiosis during such periods of heavy tick 

infestation have been reported (Rabo et al., 1995). The higher prevalence in male horses than 

female horses agrees with report of Moheeb et al. (2013) who observed a higher prevalence 

in male than female horses. This is in contrast with the work of Oladipo et al. (2015) who 

observed higher prevalence of equine piroplasmosis in female than male polo horses. All 

breeds of horses sampled were infected showing that most breeds of horses are susceptible to 

babesiosis. The horses sampled were either infected by T. equi or B. caballi and in some 

cases by both parasites.  These agree with the report of Scoles and Ueti (2015) who observed 

that mixed infections were common in endemic areas.  The finding of a higher prevalence for 

T. equi than B. caballi is in agreement with OIE (2008) report which stated that T. equi is 

more common and pathogenic than B. caballi. It has been stated that persistent infection of T. 

equi is due to sequestration of the organism and immune evasion strategies (Ueti et al., 2012).  

Scoles and Ueti (2015) also correlated the occurrence of haematological and biochemical 

changes in horses infected with B. caballi and T. equi. The decrease in RBC counts was in 

consistency with the work of Mahmoud et al. (2016) which was due to its destruction by 

piroplasms.  Decreased in haemoglobin was due to destruction of RBC. Three mechanisms of 

haemolysis have been described: mechanically by trophozoite intra-erythrocyte binary fission 

(Knowles et al., 1994), immune-mediated auto-antibodies directed against components of the 

membranes of infected and uninfected erythrocytes, and toxicity by haemolytic factors 

produced by the parasite (Zygne et al., 2007). The increase in eosinophil count observed in 

the infected horses is in agreement with the results of Ibrahim et al. (2005) who reported that 

parasitic infestations typically induces eosinophilic response. Increased haemolysis by 

piroplasms might have caused the unconjugated hyperbilirubinaemia (Glader, 2004). 

Bilirubin is the breakdown product of haemoglobin and diagnostic marker of liver and blood 

disorders. Increase production of bilirubin may exceed the ability of the liver to conjugate 

and excrete the pigment (Fevery, 2008).  Significant increase in ALT, a liver enzyme was 

also observed in infected animals as was reported by Zobba et al. (2008) who stated that 

damage to erythrocytes may result in considerable increase in the level of this enzyme. The 

Rhipicephalus species infestation on different parts of the body might have been responsible 

for transmission of the parasites.  De Waal and Potgieter (1987) reported that Rhipicephalus 

species transmits babesia parasites in horses. Prevention is through year-round tick control 

which involves integrated management including avoidance, treating of premises and horses 

specifically with acaricides.  Ticks are said to attach on their host for 24 hours before disease 

can be transmitted, hence it is best to check horse regularly and remove ticks immediately 

after attachment (McFarland, 2016). Ticks thrive in tall grass and wooded area; therefore, 

pastures should be mowed and bush around fence lines cleared. The horses which were not 

infected but showed decreased haematological parameters may have latent infection which is 

not readily detected with Giemsa stain (Mosqueda et al., 2012).  
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CONCLUSION 

The study showed high level of equine piroplasmosis and described some haematological and 

biochemical changes in naturally infected Polo horses with B. caballi and T. equi. 

 

REFERENCES 

Cheesbrough, M. (1991). Serum Chemistry and Electrolyte Determination.Medical 

Laboratory Manual for Tropical Countries.ELBS.Ed. Pp. 465-545. 

Coles, E.H. (1986). Veterinary Clinical Pathology, 4th ed. W.B. Saunders, Philadelphia. Pp. 

15-54.  

De Waal, D.T. and Potgieter, F.T. (1987). The transtadial transmission of B caballi by 

Rhipicephaus evertsi eversi. Ondersteport Journal of Veterinary Research, 54(4): 655-

656. 

Fevery, J. (2008). Bilirubin in clinical practice: A review. Liver International. Blackwell  

Munksguard. Pp. 592-605. 

Friedhoff, K.T., Tenter, A.M. and Muller, I. (1990). Haemoparasites of equines: impact on 

international trade of horses. Revue Scientifique et Technique, 9:1187–1194. 

Garba, U.M., Sackey, A.K.B., Tekdek, L.B., Agbede, R.I.S. and Bisallan, M. (2011). Clinical 

manifestation and prevalence of piroplasmosis in Nigerian royal horses. Journal of 

Veterinary Advances, 1(1): 11-15.  

Glader, B. (2004). Anaemia: General consideration. In Greer JP et al. Wintrobe’s Clinical 

Haematology. Lippincott, Williams & Wilkins Co, Pp 965-975. 

Guidi, E., Pradier, S., Lebert, I. and Leblond, A. (2015). Piroplasmosis in an endemic area: 

analysis of the risk factors and their implications in the control of Theileriosis and 

Babesiosis in horses. Parasitology Research, 114 (1): 71. 

Hudgens, J. and Richard, T. (2003). The rough guide to West Africa. 4th Edition. Rough 

Guides. p.1075. 

Ibrahim, A.K., Awad, W.S., Ezz El-DIN, N.M., Hegazy, N.A. and Fahmy, M.M. (2005). 

Molecular and conventional diagnostic studies of equine babesiosis caused by B equi in 

Egypt, Egyptian Veterinary Medical Society of Pathology and Clinical Pathology, 2: 

232-249. 

Ibrahim, A.K., Gamil, I.S., Abd-el Baby, A.A., Hussein, M.M. and Tohamy, A.A. (2011). 

Comparative molecular and conventional detection methods of Babesia equi in 

Egyptian equine. Global Vetennaria, 7 (2): 201-210.  

Ihedioha, J.I. and Agina, O.A. (2014). Haematological profile of Nigerian Horses in Obollo- 

Afor, Enugu State. Journal of Veterinary and Applied Science, 4(1): 1-8. 

Ihedioha, J.I. and Agina, O.A. (2015). Serum biochemistry profile of Nigerian horses. Animal 

Research International, 10(3): 1826-1833. 

Kane, E. (2016). Equine piroplasmosis: what, how and why. veterinarynews.dvm360.com/ 

equine-piroplasmosis-what-how-and-why. Retrieved, 24/1/19. 

Keirans, J.E. and Litwak, T.R. (1989). Pictorial key to the adults of hard ticks, family 

ixodidae  (Ixodida:Ixodoidea) East of the Mississippi River. Journal of Medical 

Entomology, 26:435-448. 

Knowles, D.P., Kappmeyer, L.S. and Perryman, L.E. (1994). Specific immune responses are 

required to control parasitemia in Babesia equi infection. Infection and Immunity, 62: 

1909–1913. 



African Journal of Biology and Medical Research 

Volume 2, Issue 1, 2019 (pp. 12-20) 

 

19 

www.abjournals.org 

Mahmoud, M.S., AbuElEzz, N.T., AbdelShafy, S., Nassar, S.A., El Namaky., A.H., Khahil, 

W.K.B., Knowles, D., Kappmeyer, L., Silva, M.G. and Suarez, C.E. (2016). 

Assessment of Theleria equi and Babesia caballi infections in equine population in 

Egypt by molecular, serological and Haematological approach. Parasites and Vectors, 

9: 960. 

McFarland, C. (2016). Tick-Borne Diseases on the Rise: Learn How to Protect Your Horse. 

www.farnam.com. Retrieved, 8/4/2017. 

Moheeb, A., Obornik, Q.M., Klara, J., Petrzelkova, M.S., Mustafa, F., Shudiefat, P.H., Julius, 

L. and Modry, D. (2013). Infections by Babesia caballi and Theileria equi in Jordanian 

equids: epidemiology and genetic diversity: Parasitology, Cambridge University press. 

p.1 

Morel, P. (1989). Tick-Borne diseases of livestock in Africa. In: Fischer, M.Sh., Ralph, S. 

(Eds.), Manual of Tropical Veterinary Parasitology.CAB International, Wallingford. Pp 

473. 

Moretti, A., Mangili, V., Salvatori, R., Maresca, C., Scoccia, E., Torina, A., Moretta, I., 

Gabrielli, S., Tampieri, M.P. and Pietrobelli, M.  (2010). Prevalence and diagnosis of 

Babesia and Theileria infections in horses in Italy: a preliminary study. Veterinary 

Journal, 184(3): 346–350. 

Morrow, A. and Sommardahl, C. (2014). Equine piroplasmosis. Vetstream. 

https://www.vetstream.com. Retrieved, 20/11/2016. 

Mosqueda, J, A., Olvera-Ramírez, G., Aguilar-Tipacamú and Cantó G.J. (2012). Current 

Advances in Detection and Treatment of Babesiosis. Current Medicinal Chemistry, 19: 

1504-1518. 

Motlong, M.Y., Thekissoe, O., Alhassan, M.M., Bakheit, A., Mothoe, M.P., Massangane, 

F.E.S.,  Thibedi, M.L., Inove. N., Igarashu, T., Sugimoto, C. and Mbati, P.A. (2008). 

Prevalence of Theleria equi and Babesia caballi infection in horses belonging to 

resource poor farmers in North Eastern Free State Province South Africa.  

Onderstepoort Journal of Veterinary Research, 75(2): 141-146. 

OIE (World Organisation for Animal Health) (2008). Equine piroplasmosis Manual of 

Diagnostic Tests and Vaccines for Terrestrial Animals. Pp. 1-10. 

OIE (World Organisation for Animal Health) (2009). Equine Piroplasmosis. Terrestial 

Animal  Health Code. OIE Scientific and Technical  Disease Card. Available at 

http://www.oie.int/international-standard-setting/terrestial- manual/access-online. 

Retrieved, 15/06/2018. 

 Oladipo, T.A., Adekunle, O.F.,   Okuneye, O.J., Adebayo, M.D., Adeoye,  A.T. and 

Banjoko,  O.J. (2015). Pre and Post Polo Competition Prevalence of Equine 

Babesiosis in Stable  Horses in Ibadan, Oyo state, Nigeria. International Journal of 

Research in Agriculture  and Forestry, 2(8):  6-9. 

Pam, V. A,, Ogbu, K.I., Igeh, C.P., Bot, C. J. and Vincent, G. (2013). Prevalence of 

Endoparasites of Horses in Jos North and Jos South Local Government Areas of Plateau 

State Nigeria. Journal of Animal Science Advances, 3(2): 103-108. 

Rabo, J.S., Jaryum, J. and Mohammed, A. (1995). Outbreak of bovine babesiosis in Monguno 

Local  Government Area of Borno state Nigeria: A case study of Animals of Borno, 

11/12:345-348. 

Radostits, O.M., Gay, C.C., Blood, D.C. and Hinchliff, K.W. (2007). Veterinary Medicine. A 

textbook of the diseases of cattle, sheep, goats and horses. 10th edition.  London:WB 

Saunders,  Pp. 1483-1498. 

http://www.farnam.com/
https://www.vetstream.com/
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.05.08_EQUINE_PIROPLASMOSIS.pdf
http://www.oie.int/international-standard-setting/terrestial-%09manual/access-online


African Journal of Biology and Medical Research 

Volume 2, Issue 1, 2019 (pp. 12-20) 

 

20 

www.abjournals.org 

Rothschild, C. and Knowles, D. (2007). Equine piroplasmosis. In Equine Infectious Diseases, 

ed. Sellon DC, Long Mt. Saunders, Elsevier, St. Louis, MO. Pp. 465–473. 

Rothschild, C.M.  (2013). Equine Piroplasmosis. Journal of Equine Veterinary Science, 

33:497- 508. 

Scoles, G.A. and Ueti, M.W. (2015). Vector ecology of equine piroplasmosis. Annual Review 

of Entomology, 60: 561–580. 

Shkap, V., Cohen, I., Leibovitz, B., Savitsky, P.E., Avni, G., Shofer, S., Giger, 

U.,Kappmeyer, L. and Knowles, D. (1998). Seroprevalence of Babesia equi among 

horses in Israel using competitive inhibition ELISA and IFA assays. Veterinary 

Parasitology, 76: 251–259. 

Sumbria, D, Singla, L.D., Mandhotra, A. and Randhawa, C.S. (2015). Molecular Detection 

and Treatment of Equine Piroplasmosis. Philipp Journal of Veterinary Medicine, 52(2): 

131-136. 

Taylor, M.A., Coop, R.L. and Wall, R.L. (2007). Veterinary parasitology (3rd ed.), Blackwell 

Publishing, Oxford.  Pp. 553–555. 

Tesfie, D., Habtamu, T. and Assefa, Z. (2018). Survey and Determination of Prevalence of 

Piroplasmosis in Working Donkeys of Central Ethiopia. Report and Opinion, 10(9): 23-

29. 

Ueti, M.W., Mealey, R.H., Kappmeyer, L.S., White, S.N., KumpulaMcwhiter, N., Peizel, 

A.M., Grause, J.F., Bunn, T.O., Schwartz, A., Traub-Dargatz, J.L., Hendrickson, A., 

Espy, B., Guthrie, A.J., Fowler, K.W. and Knowles, D.P. (2012). Re-emergence of the 

apicomplexan Theileria equi in United States: Elimination of persistent infection and 

transmission risk.  PLoS One, 7(9): e44713. 

Zobba, R., Ardu, M., Niccolini, S., Chessa, B., Manna, L., Cocco, R. and Parpaglia, M.L.P. 

(2008). Clinical and Laboratory Finding in Equine Piroplasmosis. Journal of Equine 

Veterinary Science, 28: 301–308. 

Zygne, W., Gojska, O., Rapacka, G., Jaros, D. and Wedrychowicz, H. (2007). Hematological 

changes during the course of canine babesiosis caused by large Babesia in domestic 

dogs in Warsaw (Poland). Veterinary Parasitology, 145: 146–151. 


