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Canine babesiosis is a tick-borne disease caused by 
protozoal parasites including large Babesia species such as 
Babesia canis, B. vogeli, B. rossi, and small Babesia species, 
namely Babesia gibsoni, B. conradae, and B. microti-like 
species (Theileria annae or “Spanish dog isolate”) (1). 
These parasites infect the erythrocytes of dogs, leading 
to hemolytic anemia. Infection with B. gibsoni is known 
to cause more severe clinical signs than infection with 
large Babesia spp. and may result in multiple organ 
dysfunction syndrome (2). Large Babesia species can be 
easily differentiated microscopically from B. gibsoni as the 
piroplasms of Babesia canis, B. vogeli, and B. rossi are larger 
(2–5 µm) than that of B. gibsoni (1–3 µm) (1,3). 

The diagnosis of babesiosis is carried out through the 
determination of Babesia spp. in thin-film blood smears 
stained with Giemsa. However, morphology alone cannot 
be used for species differentiation. This arises from the 
fact that B. gibsoni is pleomorphic and possesses extensive 
similarities with other small piroplasms of dogs including 
Theileria equi (4), B. microti-like species (5), and B. conradae 
(6). Furthermore, the number of Babesia species that can 
be characterized in dogs is on the rise as a consequence of 
new developments in molecular methods (1). 

Babesia gibsoni has been reported in various regions of 
the world (7–9). To the best of our knowledge, however, 

there is no report in the literature demonstrating the 
infection of dogs with B. gibsoni in Turkey. Rhipicephalus 
sanguineus and Haemaphysalis bispinosa are responsible 
for the transmission of the parasite (9). While R. 
sanguineus is a common tick species in Turkey (10), there 
are no data demonstrating the existence of H. bispinosa. 
Numerous cases of babesiosis caused by B. gibsoni in 
fighting dog breeds such as the American Pitt Bull Terrier 
and American Staffordshire Terrier have been reported 
from various countries (8). It is suggested on the basis 
of the occurrence of babesiosis, mainly in fighting dogs, 
that the route of transmission of the parasite is through 
blood as a consequence of bleeding during fighting. We 
report in the present study for the first time the presence 
of B. gibsoni infection in 2 fighting dogs in Aydın, Turkey, 
by microscopic examination combined with polymerase 
chain reaction (PCR) and sequence analysis. 

A 3.5-year-old male American Pit Bull Terrier was 
referred to the Faculty of Veterinary Medicine at Adnan 
Menderes University in February, 2009, with clinical signs 
including pyrexia, weakness, mucous membrane pallor, and 
depression. The dog was born in Aydın and had not been 
taken to any other country. Anemia and lymphadenopathy 
were detected upon clinical examination. The dog was 
allowed to roam outside frequently and had a history of 
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fighting with stray dogs 3 weeks before admission to the 
clinic. According to the owner, the dog was routinely 
vaccinated and treated for external and internal parasites 
on a regular basis. No ticks were found during the physical 
examination. However, splenomegaly was evident on 
ultrasonographic examination. Hematological analysis 
revealed microcytic-hypochromic anemia (red blood 
count, 1.57 × 106/µL; mean cell volume (PCV), 39.2 fL; 
mean corpuscular hemoglobin concentration, 29.21%; 
hemoglobin, 6.4 g/dL; and packed cell volume, 21.0%), 
thrombocytopenia (75 × 109/L), and elevated alanine 
transaminase and aspartate aminotransferase levels (98 
and 116 IU/L, respectively) in association with hepatic 
hypoxia. These parameters suggested that the dog might 
have blood parasites, hemolytic anemia, and/or other 
relevant infectious diseases. In an attempt to distinguish 
between these possibilities, microscopic examination of 
Giemsa-stained thin blood smears prepared from the ear 
margin was carried out. Ring shaped, oval, and comma-
like organisms, about 1–3 µm in diameter, were detected 
in the erythrocytes (Figure 1). The degree of parasitemia, 
calculated as the percentage of infected red blood cells 
by counting 1000 red blood cells, was 5.4%. On the basis 
of the size of the intracellular parasites observed in this 
case, the possibility that the dog might have been infected 
with small Babesia spp., especially with B. gibsoni, was 
considered. The fact that B. gibsoni cannot be distinguished 
from other canine small babesial isolates by microscopy 
prompted us to use PCR followed by sequence analysis for 
a definitive diagnosis. 

DNA from ethylenediaminetetraacetic acid-treated 
blood (300 µL) was extracted using the Wizard® Genomic 
DNA purification Kit (Promega Corporation, Madison, 
WI, USA) according to the manufacturer’s instructions. 
A primer set including Gib599F (5′-CTC-GGC-TAC-
TTG-CCT-TGT-C-3′) and Gib1270R (5′-GCC-GAA-
ACT-GAA-ATA-ACG-GC-3′) (Thermo Electron GmbH, 

Germany) was used to amplify a 670 bp fragment of the 
18S rRNA gene region specific to B. gibsoni (11). The PCR 
mix consisted of 12.5 pmol of each primer, 100 µM of each 
dNTP (Roche Diagnostics GmbH, Roche Applied Science, 
Germany), 1X PCR reaction buffer, 1.25 U Taq DNA 
polymerase (Roche Diagnostic GmbH) and 5 µL DNA 
in a final volume of 25 µL. The cycling conditions were as 
follows: 95 °C for 5 min, followed by 35 cycles at 95 °C for 
30 s, 55 °C for 30 s, 72 °C for 90 s, and a final extension 
step of 72 °C for 10 min. A negative sample control (canine 
blood DNA only) and a negative DNA control (Milli-Q 
water in a substitute of DNA) were included in the PCR 
reaction. The PCR products were run on 1.5% agarose 
gel and stained with ethidium bromide. The size of the 
amplified PCR product was 670 bp (Figure 2). To confirm 
the results of the PCR, the PCR product was sent to İontek 
(İstanbul, Turkey) for sequence analysis. The nucleotide 
sequence was compared with available sequences in 
GenBank using the nucleotide Basic Local Alignment 
Search Tool program. The analysis indicated that there is a 
99% similarity with various sequences of the B. gibsoni 18S 
rRNA gene deposited in GenBank (Accession numbers: 
AB478330.1, AB478328.1, FJ769388.1, EU084679.1, etc.). 
This finding demonstrated that the dog was infected with 
B. gibsoni. The sequence of the PCR product was then 
submitted to the GenBank database (accession number: 
JN562745). 

Once the dog was diagnosed as being infected 
with B. gibsoni, the dog was treated with imidocarb 
dipropionate (2.5 mg/kg single dose, intramuscularly) and 
oxytetracycline (25 mg/kg twice a day, subcutaneously 
for 14 days). A blood transfusion was also performed on 
the first day of the treatment. The PCV was monitored 
and showed elevation during the course of the treatment 

Figure 1. Ring, oval, and comma shaped small Babesia parasites 
(arrows) detected in thin blood smears.
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Figure 2. Amplification of the small 18S rRNA gene region 
of B. gibsoni with the primers Gib599 and Gib1270 from an 
infected dog in Aydın, Turkey. 1: 100 bp molecular marker, 2: 
clinically sick dog (American Pit Bull Terrier), 3: the second dog 
(American Staffordshire Terrier), 4: negative dog sample, and 5: 
negative control (water). The PCR products were run on 1.5% 
agarose gel and stained with ethidium bromide.
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(the PCV being 32% on day 7 after the treatment). Fifteen 
days after the treatment, the dog appeared healthy with 
no clinical signs of anemia. The well-being of the dog was 
confirmed with the owner 2 months after the treatment.

In addition to the dog that is discussed above, a 2-year-
old male American Staffordshire Terrier, kept by the same 
owner, with previous involvement in dog fighting, was 
also examined. Blood samples were taken considering 
the possibility that this dog also might be infected with 
B. gibsoni. No parasites were detected upon microscopic 
examination of Giemsa-stained blood smears. However, 
PCR revealed that the dog was infected with B. gibsoni 
(Figure 2). The kennel housing these 2 dogs was examined 
for the presence of ticks, but no ticks were found.

Blood samples were taken from both dogs 5 months 
after the initial examination, to be used in microscopic 
examination and PCR. Although no piroplasms were 
detected by microscopic examination, the dogs were found 
to be positive by PCR. 

The present study describes the infection of 2 dogs with 
B. gibsoni in Aydın, a city in western Turkey. Although 
there are a few reports indicating the existence of B. vogeli 
in dogs in Turkey (12–14), to the best of our knowledge, 
this is the first report demonstrating the existence of B. 
gibsoni in Turkey.

In recent years, there has been an increase in the 
number of reports demonstrating the presence of B. 
gibsoni infection in dogs in both Europe and Asia (8,9,11). 
Most of the confirmed cases of B. gibsoni infection were 
found among fighting dog breeds, such as Tosa, American 
Pit Bull Terrier, and American Staffordshire Terrier 
(1,2,15,16). The cases reported in the present study are in 
agreement with these observations. Two hypotheses can 
be put forward to explain these observations. First, these 
particular breeds might be genetically susceptible to the 
disease, and second, environmental factors might lead to 
high exposure to vector ticks (9).  

It is generally accepted that R. sanguineus is the tick 
vector for B. gibsoni (17). R. sanguineus is a common 
tick species in Turkey (10). Recent studies indicate that 
R. sanguineus does also exist in the Aydın region (18). 
Nevertheless, to date, there is no experimental evidence 
demonstrating the transmission of the parasite through 
this tick species. It might be important to note in this 
context that no ticks were detected on the animals. This 
could be either due to the absence of ticks in the kennel 
or the fact that the dogs received acaricides on a regular 

base. This raises the possibility that blood exchange 
during fighting may be involved in the transmission of 
the parasite through bite wounds, as suggested previously 
(1,2,15,19). The observation indicating that the dogs 
confirmed to be positive for B. gibsoni have a lower rate of 
tick exposure along with a history of dog fighting support 
this hypothesis. However, it should be pointed out that 
the present study provides no evidence as for the mode of 
transmission of the parasite. 

Common clinical and pathological findings including 
anemia, lethargy, anorexia, marked splenomegaly, and 
thrombocytopenia were observed in one of the cases 
described in the present study. This is in accordance 
with previous studies (9,16,21). The administration of 
imidocarb dipropionate and oxytetracycline along with 
a blood transfusion resulted in the successful treatment 
of the clinical signs in the dog showing symptoms of 
the disease. On the other hand, the dog was found to 
be positive by PCR 5 months following the treatment. 
This would suggest that the antibabesial drugs cannot 
eliminate the parasite, as reported previously (21,22). The 
observation that the dogs were still positive for B. gibsoni 
5 months after the initial examination indicates that they 
have become carriers of the parasite. It should be noted 
that the dogs becoming carriers of B. gibsoni could serve 
as a potential source of the infection for the uninfected 
ticks. Further investigations are needed to demonstrate 
whether or not this is the case. Tick bites are reported to 
be the most common mode of transmission in Southeast 
Asia (20). It appears from these observations that the main 
mode of transmission varies among different regions of the 
world. In order to determine the mode of transmission, 
the prevalence of the disease should be compared between 
dogs with and without a history of dog fighting. 

Taken together, we provide in the present study 
microscopic and molecular evidence of B. gibsoni 
infection in 2 dogs with a history of dog fighting. On the 
basis of previously reported cases of babesiosis caused by 
B. gibsoni, various hypotheses could be put forward as to 
the mode of the transmission of the parasite, i.e. by the tick 
bites or dog to dog contact. However, it should be pointed 
out that only 2 dogs were found to be positive in the present 
report, which makes it difficult to draw any conclusions 
as to the source of the infection. Further studies using a 
higher number of dogs should be conducted to determine 
the range, prevalence, route of transmission, and clinical 
impact of Babesia species infecting dogs in Turkey.
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