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ABSTRACT: Equine Piroplasmosis or Babesiosis is a serious hemoparasitic disease of horses. It is caused
by two protozoal piroplasms i.e. Theileria equi and Babesia caballi. The disease can cause excessive
destruction of red blood cells, anemia, jaundice, in-appetence and some times colic, which can be fatal.
The present research was conducted to study the effect of three anti-protozoan (Babesicidal) drugs on the
reversal of clinical signs of the disease. A total of 200 horses were included in this experimental study. Out
of these, 80 horses exhibiting classic clinical symptoms of the disease and confirmed positive through blood
smear examination, were randomly selected and divided into four groups i.e. A, B, C and D. Horses of
group A, were treated with pentamidine methunsulphate at a dose rate of 3 mg/kg body weight
intravenously, horses of group B were treated with imidocarb dipropionate at a dose rate of 2.4 mg/kg
body weight intramuscularly, while horses of group C were treated with diminazene diaceturate at a dose
rate of 3.5mg/kg bodyweight intramuscularly. Horses of Group D served as control. Efficacy of drugs was
detected by the reversal of clinical signs and negative blood smear test. Pentamidine methunsulphate gave
100% results while efficacy of Imidocarb dipropionate proved to be 90%, whereas Diminazene diaceturate
possessed 80% efficacy against babesiosis.
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INTRODUCTION
Horse is a valuable animal and can be easily infected by
various bacterial, viral and protozoan parasites. These
diseases adversely affect production and performance in
addition to death of the animal. Babesiosis or Equine
Piroplasmosis is one of the protozoan diseases which causes
serious problems for horse husbandry and impairs the equine
industry considerably [1].
Equine babesiosis is caused by Babesia equi (Theileria equi)
and Babesia caballi, which are intracellular obligate
parasites of the phylum Apicomplexa and cause
hemoparasitic disease in horses [2,3]. Both species of the
parasite are transmitted by fourteen species of ixodid ticks
belonging to three genera Dermacentor, Hyalomma and
Rhipicephalus, and are endemic in most tropical and
subtropical areas of the world [4,5]. In nature, babesiosis is
transmitted biologically by ixodid ticks, but other means
such as biting flies and fomites that transfer blood from the
infected carrier to susceptible animals may also be involved
in the mechanical transmission of these intra-erythocytic
parasite. Contaminated needles and surgical instrument can
also transmit the infection physically. The ease with which
infection can be transmitted in this way depends largely on
the degree of parasitaemia [6]. After recovery, horses may
become carriers for long periods. Animals infected with B.
caballi can remain carriers for up to 4 years, but might be
able to clear the organism eventually. Equids infected with
T. equi appear to remain permanently infected [7]. Equine
babesiosis is widely distributed throughout the tropics and
subtropics and to a lesser extent in temperate regions [8].
This disease was not known to occur in Australia until 1976
and since then the disease has been common in South

America, U.S.A., France, Spain, Portugal, Hungary,
Yugoslavia, Greece and Italy [9].
The initial signs associated with babesiosis are rise in
temperature, anemia, haemoglobinuria, malaise, depression,
in appetence and poor performance of game horses. Edema
of the head and legs is not unusual. Colic and passing of
mucous covered hard faeces is also observed occasionally.
The incubation period is 8 –10 days. Acute cases in adults
show a sudden onset of immobility and reluctance to move,
while some animals exhibit lateral recumbancy and do not
respond to stimuli. Affected horses may die within 24 – 48
hours of the first appearance of clinical signs. Chronic cases
may survive for months and become carriers [6]. The
clinical symptoms are almost pathognomonic in areas with
an enzootic occurrence of piroplasmosis. Diagnosis is based
on the clinical signs, the presence of tick vectors, prevalence
of the disease in the surrounding area and demonstration of
the organism in peripheral blood. The most preferred site to
obtain blood sample is the ear vein [10]. The severity of
infection is related to number of parasites in blood of the
infected animals. The acute and sub-acute forms of
piroplasmosis can be diagnosed by microscopic examination
of stained blood smears. For staining purposes 10%
Giemsa's stain was used [11].
Many drugs including amicarbalide isothionate, diminazene,
Pirevan, Berenil, euflavine, Diampron and oxytetracycline
have been used with variable success to treat babesiosis in
horses. Imidocarb more than 3 mg/kg body weight has been
used for treatment of babesiosis. It can effectively depress
parasitaemia and usually eradicates B. caballi infection. T.
equi is much more resistant and Imidocarb therapy is only
effective in eliminating the infection in 50-60% of the cases.
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Imidocarb is an aromatic dimidine. It has a widespread
distribution in body fluids and tissues. The precise mode of
action is not clearly understood [12,13,14]. Imidocarb also
inhibits the entry of inositol into the parasitized erythrocytes
and therefore, leads to ‘Starvation’ of the parasite [15]. Side
effects include restlessness, colic, abdominal pain, sweating,
diarrhea and anorexia sometime leading to death [16]. These
are common at higher doses of imidocarb treatment and may
also prove toxic. Pentamidine is a drug used in the treatment
of protozoal infections. Treatment with Pentamidine may
cause sudden cardiac death [17]. The mechanism of action
of pentamidine is unclear and may differ for different
organisms. Trypanosomes actively transport pentamidine
intracellularly and the drug may then interfere with DNA
biosynthesis. The drug appears to be concentrated in kidneys
and excreted in urine. Immediate adverse effects have
included hypotension, nausea and vomiting. Local pain or
formation of abscess at injection site, mild azotemia,
leucopenia, abnormal finding from liver function test, and
hypoglycemia may also occur [18]. Diminazene diaceturate
has been used to eliminate B.caballi infections [13].
Diminazene is an aromatic dimidine. The exact mechanism
of action and in vivo behavior of Diminazene is poorly
understood. Its effect on the babesia parasite appears to
relate to interference with aerobic glycolysis, as well as, with
synthesis of DNA in the parasite [19]. The side effect of
Diminazene includes swelling and necrosis at the site of
injection, respiratory distress and depression [13].
The present study was designed to determine: the best
available drug against Babesiosis, which will save the life of
horses, and will provide help to the veterinarians working in
field in future as well.
MATERIALS AND METHODS
In this experimental study, 80 horses suffering from
babesiosis were randomly selected from Game animals
(Lahore Race Club and Atchison College) and Tonga ponies
(SPCA, University of Veterinary and Animal Sciences,
Lahore formerly College of Veterinary Sciences, Lahore)
out of a total 200 horses that were examined. The horses
were of either sex, and aged between 6-10 years. Outbreak
or presence of blood protozoan disease in the surrounding
area, usual feed, managemental practices and any previous
medication done were questioned. A detailed clinical
examination was performed and clinical signs like onset and
duration of high body temperature, color and duration of
passing dark colored urine, texture of the faeces, and signs
of colic, malaise, depression, inappetence, debility, and loss
in endurance and stamina of game horses was noted.
Examination of conjunctiva, mucous membranes of buccal
cavity and vagina, presence of any swelling on the
extremities and presence of ticks was also observed.
Examination of the blood smear was performed for
identification of the parasite by slide method, in the
laboratory of Dept. of Clinical Medicine & Surgery and
confirmed in University Diagnostic Laboratory, University
of Veterinary & Animal Sciences, Lahore (formerly Central

Sci.Int.(Lahore),26(1),267-271,2014

Diagnostic Laboratory, College of Veterinary Sciences,
Lahore).
After being certain that all the selected horses were naturally
infected with babesiosis and no other disease or health
problem was evident, the 80 horses were randomly divided
into four groups named A, B, C, and D. Groups A, B and C
were treated with three different antiprotozoan (Babesicidal)
drugs i.e. pentamidine methunsulphate, imidocarb
dipropionate, and diminazene diaceturate, while group D
was kept as control and no medicine was given to horses of
this group. The horses of group A were treated with
pentamidine methunsulphate at a dose rate of 3mg/kg body
weight intravenously. The horses of group B were treated
with imidocarb dipropionate at a dose rate of 2.4 mg/kg
bodyweight intramuscularly, while the horses of group C
were treated with diminazene diaceturate at a dose rate of
3.5 mg/kg body weight intramuscularly.
Statistical Analysis
The data obtained in this experimental study was analyzed
by percentage efficacy method [20].
RESULTS
The horses of group A were treated with pentamidine
methunsulphate. Eighteen out of twenty horses recovered
after first dose, while two horses recovered when another
dose was given on the 3rd day. All the horses showed
complete recovery, appeared normal, healthy and active. The
colour of the mucous membrane of mouth, conjunctiva and
urine returned to normal on the 5th day.
The horses of group B were treated with imidocarb
dipropionate. Fourteen out of twenty horses recovered after
first dose, while four recovered after the second dose which
was given on 3rd day. Four out of twenty horses showed
severe anaphylactic shock upon intramuscular administration
of the drug. Out of these animals, two were saved by
administering atropine sulphate and dexamethasone, while
the other two horses could not survive. Two horses out of
twenty also developed abscess at the site of the injection.
This was treated surgically and the wound healed after about
14 days. Except the dead horses all the treated ones showed
complete recovery at the end of treatment regime of two
doses.
The horses of group C were treated with diminazene
diaceturate. Eight out of twenty horses recovered after the
first dose, four horses recovered after the second dose, four
horses recovered after the third dose, while four horses did
not show any improvement and died due to the chronicity of
the disease. All alive horses recovered after full treatment
regime of three doses.
The horses of group D were kept as control and were not
given any treatment. Nine out of twenty horses developed
chronic babesiosis and became carriers, while eleven expired
due to chronicity of the disease. Overall percentage efficacy
of all the three drugs is shown in Table-I:
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Table-1. Overall percentage efficacies of drugs used.
No. of horses cured
after the dose:
1st
2nd
3rd

Groups

Drug used

No. of horses
treated

A

Pentamidine methunsulphate

20

18

2

20

14

20

8

B
C
D

Imidocarb
dipropionate
Diminazene
diaceturate
Control

20

DISCUSSION
Equine babesiosis or equine piroplasmosis is caused by
Theileria equi (Babesia equi) and Babesia caballi. It is
considered to be the most important tick borne disease of
horses in tropical and subtropical regions of the world [21].
Babesia is a protozoan parasite present within the red blood
cells of the host. The disease can prove highly fatal if not
treated properly in time [22,23,24] which has also been
confirmed in the present study.
The present study was conducted in Lahore, Pakistan. In this
experiment, horses exhibiting the relevant clinical symptoms
were included. They were examined both physically and
clinically. Confirmation of infection was done by examining
their blood smears. The blood used for making smear was
taken from the tip of ear, and stained by Giemsa's staining
method, which is commonly used for detection of babesia
parasite in the red blood cells. Similarly, various scientists
have observed clinical symptoms and confirmed babesiosis
by Giemsa's stained blood smears [25,26].
Horses of group A (20) were treated with Pentamidine
methunsulphate, and gave excellent response to the drug.
Eighteen horses out of 20 were cured after the first dose and
two animals were cured after the second dose. Efficacy of
the drug was found to be 100 %. Pentamidine has also been
used by French workers in North Africa, for the treatment of
Babesia equi [27]. Pentamidine isethionate and Diminazene
aceturate has also been used for the treatment of Babesia
gibsoni and Babesia canis [28]. These drugs were effective
in halting and reversing the clinical progression of the
disease. Pentamidine has also been used for the
chemoimmunisation of Babesia bigemina infection in cattle
and observed that a single dose of Pentamindine led to
clinical recovery of splenectomised calves infected with
Babesia bigemina [29]. Contrary to this study, found
pentamidine combined with DFMO (DL alpha difluromethyl
Qionithine) was found to be less effective using mouse
model for CNS-trypanosomiasis [30]. The reason could be
that the drug was used for the treatment of CNStrypanosomiasis in mouse-model while in the present study
work was conducted on horses naturally infected with
babesiosis.
Horses of group B (20) were treated with Imidocarb
dipropionate. The drug was found good in its effect against
the disease and proved to possess 90% efficacy, but two
animals expired due to adverse reaction of the drug.
Similarly, this drug was also used in an experiment on

No. of
expired animals

Total %age
efficacy of drug

-

0

100%

4

-

2

90%

4

4

4

80%

11

-

Untreated group

donkeys and horses, and the drug was found to be highly
toxic as all donkeys died and also found it ineffective in
curing the disease in some horses [31]. Reason for the
difference in results of two studies could be the dose rate i.e.
4mg/kg body weight which proved fatal in donkeys having
lower plasma volume. The present study is also supported by
a study in which five groups of equines wee treated with
Imidocarb dipropionate at different dose rates (0.5, 1.0, 2.0,
4.0 and 8.0mg/kg), each animal received two injections at 24
hours intervals.
Satisfactory results and minimal reaction
of drugs at dosage up to and including 2 mg/kg rate were
found [32]. The therapeutic efficacies of imidocarb was also
tested and found ineffective in eliminating B. equi carrier
infection in 9 mature geldings [33]. The reason of failure of
imidocarb in this study could be the environment (European
origin carrier horses) or splenectomy could also have
affected the efficacy of drug, because tin that study
splenectomized equines while in the present study naturally
infected horses were included. Efficacy of the drug was
reported to be excellent [34], which is in accordance with the
present study. In contrast to the present study, it was
reported that high dose treatment with imidocarb may not be
capable of eliminating B. caballi and B. equi infections from
healthy carriers [35].
Horses of group C (20) were treated with Diminazene
diaceturate at a dose rate of 3.5 mg/kg body weight. Efficacy
of the drug was found to be 80% in curing the horses. Four
horses out of 20 died due to chronicity of the disease.
Previously, the efficacy of drug was found to be 98% in an
experiment [36]. It has also been reported that diminazene
diaceturate is effective in chemo-sterilization of B. caballi
and in elimination of clinical signs of B. equi infection [13].
Diminazene aceturate has been used at dose rate of 3.5 to
5.0mg/kg body weight and satisfactory results were found
but supportive therapy was also given [37]. It has also been
reported that the efficacy of Diminazene diaceturate was
80% in a trial on naturally infected horses [10].
From the present study it is concluded that the three
treatment regimes discussed above can be adopted to treat
horses
infected
with
babesiosis.
Pentamidine
methunsulphate is very effective with 100% efficacy against
equine babesiosis and can be recommended for routine use.
Imidocarb dipropionate also proved to possess 90% efficacy,
is cheaper than pentamidine methunsulphate and is available
in the local market.

270

ISSN 1013-5316; CODEN: SINTE 8

ACKNOWLEDGEMENT: The Authors are thankful to
ICI Pakistan Ltd, Pakistan for the provision of samples of
Imizol to be used in the study.
REFERENCES
1. Blaha, T. (1989). Applied Veterinary Epidemiology,
Development in animal and
veterinary sciences, Blaha, T. ed., (Elsevier Science
Publisher, Amsterdam, The Netherlands); 194-196.
2. Friedhoff, K. T., A. M. Tenter and I. Muller (1990).
Haemoparasites of equines: impact on international
trade of horses, Revue scientifique et techniqu, 9, 11871194.
3. Mehlhorn, H. and E. Schein, (1998). Redescription of
Babesia equi Lavern, 1901 as Theileria equi Mehlhorn,
Schein, 1998, Parasitology Research, 84, 467-475.
4. Ali, S., C. Sugimoto, M. Onuma (1996). Equine
Piroplasmosis, Journal of Equine Science, 7, 67-77.
5. Joanne, R., C. Ernest, D. C. Mervin, S. Micheal and A.
David (2003). A field evaluation of PCR for routine
detection of Babesia equi in horses, Veterinary
Parasitology, 114, 81-87.
6. Radostits, O. M., P. V. Gay, D. C. Blood and K. W.
Hinchcliff (2000). Veterinary Medicine-A Textbook of
the Diseases of Cattle, Sheep, Pigs, Goats and Horses,
9th Ed., (W. B. Saunders Co. Ltd., London, UK.); 12891296.
7. CFSPH (2008). Equine Piroplasmosis (Online).
Available at:
http://www.cfsph.iastate.edu/Factsheets/pdfs/equine_pi
roplasmosis.pdf. Accessed on Oct. 2012.
8. Acici, M., S. Umur, T. Guvenc, H. H. Arslan and M.
Kurt (2008). Seroprevalence of equine babesiosis in the
black sea region of Turkey, Parasitology International,
57, 198-200.
9. Hungerford, T. G. (1990). Diseases of Livestock. 9th
ed., (McGraw – Hill Book Company, Australia); 11851187.
10. Rashid, H. B., M. Chaudhry, H. Rashid, K. Pervez, M.
A. Khan and A. K. Mahmood (2008). Comparative
efficacy of Diminazene diaceturate and Diminazene
aceturate for the treatment of Babesiosis in Horses,
Tropical Animal Health & Production, 40, 463-467.
11. Guimaraes, A. M., J. D. Lima and M. F. B. Ribeiro
(1998). Sporogony and experimental transmission of
Babesia equi by Boophilus microplus, Parasitology
Research, 84, 323-327.
12. Kuttler, K. L. (1988). Chemotherapy of babesiosis, In:
Babesiosis of Domestic Animals and Man, Ed. (Ristic
Boca Raton, Florida, CRC Press); 227-243.
13. Bruning, A. (1996). Equine piroplasmosis: an update
on diagnosis, treatment and prevention, British
Veterinary Journal, 152, 139-151.
14. Vial, H. J. and A. Gorenflot (2006). Chemotherapy
against babesiosis, Veterinary Parasitology, 138, 147160.
15. Kustscha, J. (2008). Effect of specific equine
babesiosis treatment on equine oro-caecal transit time

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sci.Int.(Lahore),26(1),267-271,2014

as measured by the lactose 13C-Ureide breath test,
(unpublished Ph. D. thesis, University of Munich).
de Waal, D. T. and J. Van Heerden (2004). Equine
Babesiosis, In du Plessis, I. (Ed.), Infectious Diseases
of Livestock, (Oxford University Press, Cape Town),
425-434.
de Boer, T. P., L. Nalos, A. Stary, B. Kok, M. J.
Houtman, G. Antoons, T. A. van Veen, J. D. Beekman,
B. L. de Groot, T. Opthof, M. B. Rook, M. A. Vos, M.
A. and van der Heyden (2010). The anti-protozoal drug
pentamidine blocks KIR2.x-mediated inward rectifier
current by entering the cytoplasmic pore region of the
channel, British Journal of Pharmacology, 159, 15321541.
Sands, M., M. A. Kron and R. B. Brown Pentamidine:
A review, Review of Infectious Diseases, 7, 625634(1985).
Miller, D. B. (2005). The pharmacokinetics of
Diminazene aceturate after intramuscular and
intravenous administration in the healthy dogs,
(Unpublished MMedVet thesis, University of Pretoria).
Steel, R. G. D., and J. H. Torrie (1982). Principals and
Procedures of Statistics, 2nd ed., (McGraw Hill Book
Co. Inc., New York, USA); 137-171.
Karatepe, B., M. Karatepe, A. Cakmak, Z. Karaer and
G. Ergum (2009). Investigation of seroprevalence of
Theileria equi and Babesia caballi in horses in Nigde
Province, Turkey. Tropical Animal Health and
Production, 41, 109-113.
Losson, B. (1994). Equine piroplasmosis, a restraint to
the free circulation of the horses. The case of the
Olympic Games at Atlanta (USA), Annales-deMedicine Veterinaire, 138, 357-359. (with abstract in
English)
Barbosa, I. P., R. Bose, B. Peymann and K. T.
Friedhoff (1995). Epidemiological aspect of Equine
babesiosis in a herd of horses in Brazil, Veterinary
Parasitology, 58, 1-8.
Avarzed, A., D. T. De-Waal, T. Tgarashi, A. Saifo, T.
Oyamada, Y. Toyoda and N. Suzuki (1997).
Prevalence of Equine piroplasmosis in central
Mongolia, Onderstepoort Journal of Veterinary
Research, 64, 141-145.
Ribeiro, M. F. B., J. F. Saito and P. V. Pimental (1995).
Equine babesiosis. Primary infection in foals in an
Endemic area, Arquivo Brasileiro de Medicina
Veterinária e Zootecnia, 47, 641-647 (with abstract in
english).
Zweygarth, E., M. C. Just and D. T. de Waal (1997). In
vitro cultivation of Babesia equi; detection of carrier
animals and isolation of parasites, Onderstepoort
Journal of Veterinary Research, 64, 51-56.
Soulsby, E. J. L. (1982). Helminths, Arthropods and
Protozoa of Domestic Animals, 7th ed., (Bailliere
Tindall, London, UK.); 719-723.
Farwell, G. F., E.. K. LeGrand and C. C. Cobb (1982).
Clinical observational on Babesia gibsoni and Babesia
canis infection in dogs, Journal of the American
Veterinary Medical Association, 180, 507-511.

Sci.Int.(Lahore),26(1),267-271,2014

ISSN 1013-5316; CODEN: SINTE 8

29. Pipano, E., I. Jeruham and M. Frank (1979).
Pentamidine in chemoimmunisation of cattle against
Babesia bigemina infection, Tropical Animal Health
and Production. 11, 13-16.
30. Jennings, F. W. (1992). Chemotherapy of CNStrypanosomiasis; the combined use of diminazene
aceturate or pentamidine, Tropical medicine and
Parasitology. 43, 106-109.
31. Frerichs, W. M., P. C. Allen and A. A. Holbrook
(1973). Equine piroplasmosis (Babesia equi):
therapeutic trials of imidocarb dihydrochloride in
horses and donkeys, Veterinary Record, 95, 73-75.
32. Frerichs, W. M. and A. A. Holbrook (1974). Treatment
of equine piroplasmosis (B. caballi) with imidocarb
dipropionate, Veterinary Record, 95, 188-189.
33. Kuttler, K. L., J. L. Zangg and C. A. Gipson (1987).
Imidocarb and Parvaquone in the treatment of
piroplasmosis (Babesia equi) in Equids, American
Journal Veterinary Research, 48, 1613-1616.
34. Silvey, R. E. (1996). Babesiosis in a foal, Veterinary
Record, 139, 428.
35. Butler, C. M., A. M. Nijhof, J. H. Van Der Kolk, O. B.
De Haseth, A. Taoufik, F. Jongejan and D. J. Houwers
(2008). Repeated high dose imidocarb dipropionate

271

treatment did not eliminate Babesia caballi
from naturally infected horses as determined by PCRreverse
line
blot
hybridization,
Veterinary
Parasitology, 151, 320-322. The Centre for Food
Security and Public Health, Iowa Stat University.
Equine Piroplasmosis. 2008. http://www.cfsph.
iastate.edu/ Factsheets/pdfs/ equine_piroplasmosis.pdf
36. Habela, M., D. Reina, D. Nieto, S. G. Verdugo and T.
Navarrcta (1989). Epidemiology of Equine Babesiosis
in Extremadura; Preliminary study: MedicinaVeterinaria, 6, 31-39
37. Mangat, I. S. (1993). Package of practices in
Veterinary and Animal Husbandry for Livestock and
Poultry, Punjab Agric. Univ., Ludhiana, India. 126.

